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Executive Summary

This Traffic Monitoring Report was prepared in accordance with the requirements described
in Exhibit F of The Villages and Lawson Hills MPD Development Agreements. It outlines the
anticipated traffic impacts of Phase 2, determines what improvements will be necessary to
ensure compliance with the City of Black Diamond’s transportation concurrency require-
ments and other applicable operations standards, and identifies when construction of said
improvements should commence. This report alsc evaluates the internal road network of both
MPDs, vehicle queues at study intersections, and addresses Pipeline Road and Botts Drive
as required in The Villages and Lawson Hills MPD Development Agreements, respectively.

Phase 2 of The Villages MPD includes approximately 923 single-family dwelling units
whereas Phase 2 of the Lawson Hills MPD includes approximately 234 single-family dwelling
units and a 450-student elementary school. This phase of development will be constructed
over an approximate six-year period with build-out anticipated by the end of 2020.

This report determined that without improvements at Phase 2 build-out, three existing
intersections will not meet the level of service (LOS) standard or transportation concurrency
requirement set by the City of Black Diamond and three additional existing intersections will
not meet the LOS standard set by King County or the Washington State Department of
Transportation (WSDOT). These six intersections include:

o Roberts Drive/Morgan Street (City of Black Diamond)

o SE 288th Street/216th Avenue SE (City of Black Diamond)

o Roberts Drive/Lake Sawyer Road SE (City of Black Diamond)

e SE Kent-Kangley Road/Landsburg Road SE (King County)

» SE Auburn-Black Diamond Road/SE Green Valley Road (King County)
e SR 169/SE 288th Street (WSDOT)

The following table addresses each of the above intersections, describing the recommended
improvement and identifying when construction should commence.

Table 1. Summary of Intersection Improvements and Construction Timing
Commence construction prior to City's
Intersection Improvement issuance of a certificate of occupancy for
Roberts Dr/Morgan St Traffic Signal 1,393rd ERU
SE Kent-Kangley Rd/Landsburg Rd SE SBL Turn Lane 1,393rd ERU
SR 169/SE 288th Street2 Traffic Signal 1,393rd ERU
SE 288th SY/216th Ave SE Traffic Signal 1,462nd ERU
SE Auburn-Black Diamond Rd/SE Green Valley Rd  Rechannelization 1,687th ERU
Roberts Dr/Lake Sawyer Rd SE SBR Turn Slip Lane 1.857th ERU

Note: ERU = equivalent residential unit; SBL = southbound left; SBR = southbound right
1. The number of ERUs reflects the combination of The Villages MPD Phases 1A and 2 and Lawson Hills MPD Phase 2
2. ERU thresholds apply to commencing engineering design, not construction, per MPD Development Agreements (Exhibit F)

This report also determined that (1) roadway capacity within each MPD will accommodate the
anticipated traffic demand; (2) available storage will accommodate maximum vehicle queues
at each study intersection; (3) preliminary design and right-of-way dedication of Pipeline
Road will be triggered as part of Phase 2 development but not construction; and (4) Phase 2
development will require improving Botts Drive to meet local access street standards.

=
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Introduction

This Traffic Monitoring Report was prepared in response to Exhibit F of The Villages Master
Planned Development (MPD) Development Agreement dated December 12, 2011 and
Exhibit F of the Lawson Hills MPD Development Agreement dated December 12, 2011, both
of which require the preparation of a “traffic monitoring report” to disclose anticipated traffic
impacts of Phase 2 and determine what improvements and/or strategies will be necessary to
ensure compliance with the City of Black Diamond's transportation concurrency
requirements. Construction of these improvements and/or implementation of these strategies
will assure that the transportation mitigation measures imposed on the MPDs keeps pace
with MPD development and appropriate improvements are constructed at the appropriate
time.

Exhibit F requires that a “traffic monitoring report” be prepared for each phase of the
combined MPDs as well as at the point at which occupancy has been granted for the mid-
point equivalent residential units (ERUs) for each phase of the MPDs. In this particular case,
the first version of this report was prepared in conjunction with the application for the Phase 2
Plats A and B applications and this updated version of the report replaces The Villages and
Lawson Hills MPDs — Phase 2 Traffic Impact Study dated March 2011 which was prepared
prior to the adoption of the aforementioned Development Agreements. Based on the number
of ERUs associated with Phase 2, a second monitoring report will be prepared when the

City of Black Diamond has issued a certificate of occupancy for the 478th ERU (the mid-
point) of Phase 2 development.

Project Description

Figure 1 illustrates Phase 2 and surrounding vicinity. The Villages MPD portion of Phase 2 is
located south of The Villages Phase 1A, approximately one-half mile south of Roberts Drive
in the City of Black Diamond. Phase 2 of The Villages MPD will include approximately

923 single-family residential units. The Lawson Hills MPD site is located north and south of
Lawson Street, approximately one-half mile east of SR 169 in the City of Black Diamond.
Phase 2 of the Lawson Hills MPD will include approximately 234 single-family residential
units. Phase 2 will be constructed over an approximate six-year period with build-out
anticipated by the end of 2020. Table 2 provides a year-by-year breakdown of anticipated
development by land use and MPD.

Table 2. Year-by-Year Development Plan for Phase 2

Year1 Year2 Year3 Year4 Year5 Year6 Cumulative
Unit (~2015) (~2016) (~2017) (~2018) (~2019) (~2020) Total

The Villages MPD
Single-Family Residential DUs 252 - 305 220 - 146 923
Lawson Hills MPD
Single-Family Residential DUs - 63 - - - 171 234
Elementary School Students - - - - - 450 450

1. DUs= dwelling units

Phase 2 also includes a school site, which is one of the elementary school sites BD Lawson
Pariners, LP is required to convey to the Enumclaw School District pursuant to the
Comprehensive School Mitigation Agreement dated January 24, 2011. Since the District
could build a school on-site within the same time frame as the development of Phase 2, for

- Page 1
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purposes of this monitoring report, a 450-student (maximum population) elementary school
was assumed within the Lawson Hills MPD as of the sixth year of Phase 2 development'.

Figure 2 and Figure 3 illustrate the project site plan for Phase 2 of The Villages and

Lawson Hills MPDs, respectively. For The Villages MPD, vehicular access is proposed via
the future road network of The Villages MPD Phase 1A with three two-lane roadways
providing vehicular connections between the two phases of development. For the

Lawson Hills MPD, vehicular access is proposed via one new intersection, Lawson
Street/Lawson Parkway. This intersection will be located approximately one-half mile east of
SR 169 and serve Lawson Hills MPD development both north and south of Lawson Street.

Per Condition No. 17 of the Villages MPD Conditions of Approval and Condition No. 16 of the
Lawson Hills MPD Conditions of Approval, “at the point where building permits have been
issued for 850 dwelling units at the Villages and Lawson Hills together, . . . the City shall
validate and calibrate . . .” a new regional transportation demand model. This 850 building
permit threshold will likely be triggered during Phase 2 build-out. Pursuant to Exhibit F of
The Villages and Lawson Hills MPD Development Agreements, when the City has completed
(including validation and calibration) its regional transportation model, all of the applicants’
subsequent traffic modeling and monitoring shall be done with that regional model, including
the Phase 2 Traffic Monitoring Plan mid-point review.

! The Comprehensive School Mitigation Agreement establishes that the “Agreed School Capacity” for an

elementary school site is 450 students. In addition, per conditions outlined in the Agreement, the conveyance of the
second elementary school site (the first site is located in Phase 1A of The Villages MPD) cannot occur until (1) the
Enumclaw School District receives School Financing Approval for the site and (2) the City of Black Diamond has
granted final plat approval for at least 1,750 total dwelling units within both MPDs. Given the development plan for
Phase 2 and since Phase 1A of the Villages MPD includes 782 dwelling units. this elementary school could have a
450-student population enroliment and begin generating traffic by 2020 or approximately the sixth year of Phase 2
development assuming an ambitious construction schedule and conservative enrollment figures.
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Traffic Monitoring Report
The Villages and Lawson Hills MPDs - Phase 2 December 2013

Study Area and Scope

The Villages MPD Final Environmental Impact Statement (FEIS) and Lawson Hills MPD FEIS
determined that at build-out, 25 existing intersections will likely operate below standard with
the addition of traffic from the two MPDs. These intersections are identified in Condition

No. 15 of The Villages MPD Conditions of Approval and Condition No. 14 of the Lawson Hills
MPD Conditions of Approval. Ten of these intersections are located in the Cities of Covington
or Maple Valley and per Condition No. 15 of The Villages MPD Conditions of Approval and
Condition No. 14 of the Lawson Hills MPD Conditions of Approval, these intersections are not
evaluated as part of this report. This report evaluates traffic operations at the remaining

15 existing intersections, all of which are identified in Table 11-5-1 of The Villages and
Lawson Hills MPD Development Agreements and located in the City of Black Diamond or
unincorporated King County, as well as three future intersections providing access to
Roberts Drive (No. 5 and No. 6 below) or Lawson Street (No. 18 below). Study intersections
are listed below.

SE 288th Street/216th Avenue SE

SE 288th Street/232nd Avenue SE

SE Covington-Sawyer Road/216th Avenue SE

SE Auburn-Black Diamond Road/218th Avenue SE
Roberts Drive/Villages Parkway SE

Roberts Drive/Village Place SE (a.k.a. Main Street)
Roberts Drive/Lake Sawyer Road SE

Roberts Drive/Morgan Street

SR 169/SE 288th Street

10. SR 169/SE Black Diamond-Ravensdale Road

11. SR 169/Roberts Drive

12. SR 169/Baker Street

13. SR 169/Lawson Street

14. SR 169/Jones Lake Road

15. SR 169/SE Green Valley Road

16. SE Kent-Kangley Road/Landsburg Road SE

17. SE Auburn-Black Diamond Road/SE Green Valley Road
18. Lawson Street/Lawson Parkway

CONIAEN =

Intersection No. 5 is also identified in Condition No. 15 of The Villages MPD Conditions of
Approval and Condition No. 14 of the Lawson Hills MPD Conditions of Approval. Three future
intersections described in these conditions were not evaluated as part of this report because
each of these intersections will be constructed after Phase 2 build-out, including

SR 169/North Connector, SR 169/South Connector, and Lake Sawyer Road SE/Pipeline
Road.

Traffic operations were evaluated at study intersections during average weekday PM peak
hour conditions. The PM peak hour reflects the highest hourly traffic volumes throughout an
average day and typically occurs between 4:00 and 6:00 p.m.

The report begins by describing existing and future without-project PM peak hour traffic
volumes and traffic operations. Future with-project traffic volumes and traffic operations are
then described along with an assessment of the internal road network of both MPDs.

Any intersection projected to operate below standard is further evaluated to estimate when
this operation will first occur and what improvement(s) will be necessary to ensure acceptable
operations with project traffic. Next, maximum vehicle queues at study intersections are
compared to the available storage. The report concludes by evaluating the construction and
improvement triggers of Pipeline Road and Botts Drive, respectively, and addresses Phase 2
development with respect to the City of Black Diamond’s transportation concurrency
requirements.

Page 6
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Existing and Future Conditions

This section describes both existing and future traffic volumes and traffic operations at study
intersections as of 2020, the anticipated build-out year of Phase 2. It also summarizes project
trip generation, trip distribution and assignment, and identifies which intersections are
projected to operate below standard by Phase 2 build-out. The section concludes by
addressing the internal road network of both MPDs (in response to Section 6.2 of

The Villages and Lawson Hills MPD Development Agreements).

Existing Traffic Volumes

Existing weekday PM peak hour traffic volumes were collected at study intersections on
Wednesday, November 13, 2013 or Thursday, November 14, 2013 and are illustrated in
Figure 4. These volumes were collected on representative weekdays with public schools in
session. The timeframe for these traffic counts—Ilate autumn—corresponds with the traffic
counts collected in preparing The Villages MPD — Phase 1A Traffic Impact Study (Traffic
Monitoring Report) dated February 2011, as recommended in Exhibit F of The Villages and
Lawson Hills MPD Development Agreements.

Existing Traffic Operations

The operational characteristics of an intersection are determined by calculating the
intersection’s level of service (LOS). An intersection as a whole and its individual turning
movements can be described alphabetically with a range of levels of service (A through F),
with LOS A indicating free-flow traffic and LOS F indicating congestion and long vehicle
delays. Level of service is measured in average delay per vehicle and is typically reported for
the intersection as a whole at signalized intersections and for the approach or turning
movement that experiences the most delay at unsignalized intersections. Appendix A
provides a more detailed explanation of intersection level of service.

Existing PM peak hour levels of service, delays and as applicable, volume-to-capacity (v/c)
ratios were calculated at study intersections based on existing peak hour factors (PHFs) and
methodologies contained in the Highway Capacity Manual (Transportation Research Board,
2000). These are the same methodologies used in evaluating intersection operations in

The Villages Transportation Technical Report (TTR) (Parametrix, December 2009) and
Lawson Hills TTR (Parametrix, December 2009)° as well as the City's Comprehensive Plan
(2009). Results are summarized in Table 3. Appendix B contains detailed LOS worksheets
for all study intersections.

The City of Black Diamond's adopted LOS standard is LOS C or better for intersections not
located along SR 169. This standard applies to eight study intersections. For SR 169
intersections, the City’s LOS standard is LOS D or better, consistent with the standard set by
the Washington State Department of Transportation (WSDOT). This standard applies to
seven study intersections. The LOS standard for intersections in unincorporated King County
is LOS E or better and this standard applies to three study intersections.

As illustrated in Table 3, all study intersections currently operate in the LOS B-D range and
meet the applicable LOS standard with the exception of the intersection of SR 169/SE Black
Diamond-Ravensdale Road. The westbound approach at this intersection currently operates
at LOS E and does not meet the LOS D or better standard for this location.

? The Villages TTR was included in Technical Appendix B of The Villages MPD Final Environmental Impact

Statement (FEIS) and the Lawson Hills TTR was included in Technical Appendix B of the Lawson Hills MPD FEIS
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Traffic Monitoring Report

The Villages and Lawson Hills MPDs - Phase 2 December 2013
Table 3. Existing PM Peak Hour Level of Service Summary
LOS
ID # Intersection Standard LOS' Delay’ vic’orwm?
1 SE 288th St/216th Ave SE Cc C 210 WBL
2 SE 288th St/232nd Ave SE c B 10.4 NB
3  SE Caovington-Sawyer Rd/216th Ave SE C B 1.3 0.56
4  SE Auburn-Black Diamond Rd/218th Ave SE E B 121 NB
7 Roberts Dr/Lake Sawyer Rd SE & B 12.0 SB
8 Roberts Dr/Morgan St Cc B 110 NB
9 SR 169/SE 288th St D c 206 EBL
10 SR 169/SE Black Diamond-Ravensdale Rd D E 472 WB
11 SR 169/Roberts Dr D D 27.3 EBL
12 SR 169/Baker St D C 18.3 EB
13 SR 169/Lawson St D c 211 EB
14 SR 169/Jones Lake Rd D B 132 EB
15 SR 169/SE Green Valley Rd D C 153 EB
16 SE Kent-Kangley Rd/Landsburg Rd SE E C 244 SB
17 SE Auburn-Black Diamond Rd/SE Green Valley Rd E D 28.2 NBL

-
Source: HCM, 2000 and Transpo Group, 2013
Note: NB = northbound approach; NBL = northbound left-tuming movement; SB = southbound approach;
EB = eastbound approach; EBL = eastbound left-turning movement; WB = westbound approach; WBL = westbound
left-turning movement
1. LOS as defined by the HCM (TRB, 2000)
2. Average delay per vehicle in seconds
3. Volume-to-Capacity (V/C) ratio reported for signalized traffic control
4. Worst movement (WM) reported for one- and two-way stop sign traffic control

Future Without-Project Traffic Volumes

Future PM peak hour traffic volumes without Phase 2 were estimated at study intersections
by increasing existing weekday PM peak hour traffic volumes by 1.5 percent per year (the
same growth rate assumption used in The Villages TTR and Lawson Hills TTR) for seven
years and adding future peak hour traffic volumes associated with The Villages Phase 1A’
and the recently-approved Sugarloaf Mountain West residential subdivision located in
unincorporated King County approximately five miles east of the SR 169/SE Kent-Kangley
Road intersection. This growth rate accounts for traffic generated by infill development within
the City of Black Diamond as well as traffic generated by other new development located
outside of Black Diamond. Future without-project traffic volumes are illustrated in Figure 5.

Future Without-Project Traffic Operations

Like existing conditions, future (2020) without-project PM peak hour levels of service,
average delays and as applicable, v/c ratios were calculated at study intersections based on

: This phase of The Villages MPD will include 444 single-family dwelling units, 338 multi-family dwelling

units, 30,000 square feet (sf) of office space, 160,000 sf of retail space, and a 450-student elementary school. This
mix of development will generate approximately 1.190 net new trips during the weekday PM peak hour
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existing PHFs” and methodologies contained in the Highway Capacity Manual. These are the
same methodologies used in The Villages TTR and Lawson Hills TTR. With the exception of
four study intersections, existing traffic control and channelization were assumed at study
intersections for these calculations. Per Condition No. 62 of The Villages MPD Preliminary
Plat 1A Conditions of Approval, four existing study intersections will be improved in
conjunction with The Villages MPD Phase 1A development. Therefore, in evaluating future
without-project conditions, the following improvements were assumed at these intersections:

e The south leg of SE 288th Street/216th Avenue SE will be rechannelized to provide a
refuge/merge area for westbound left-turning vehicles (per Conditions No. 5 and 62
of The Villages MPD Preliminary Plat 1A Conditions of Approval).

e A traffic signal will be installed at SR 169/SE Black Diamond-Ravensdale Road (per
Condition No. 62 of The Villages MPD Preliminary Plat 1A Conditions of Approval).

» Roberts Drive will be shifted south and SR 169/Roberts Drive will be signalized and
include a new southbound right-turn lane (per Condition No. 62 of The Villages MPD
Preliminary Plat 1A Conditions of Approval).

¢ Lake Sawyer Road SE will be shifted west and a single-lane roundabout constructed
at Roberts Drive/Lake Sawyer Road SE (per Conditions No. 17 and 62 of
The Villages MPD Preliminary Plat 1A Conditions of Approval).

In addition, a traffic signal was assumed at the future intersection of Roberts Drive/Village
Place SE and a single-lane roundabout was assumed at the future intersection of

Roberts Drive/Villages Parkway SE per Conditions No. 18, 19 and 62 of The Villages MPD
Preliminary Plat 1A Conditions of Approval. Results are summarized in Table 4. Appendix B
contains detailed LOS worksheets for all study intersections.

As illustrated in Table 4, with the exception of two study intersections, all study intersections
are projected to operate in the LOS A-D range and will meet the applicable LOS standard in
the future without Phase 2 traffic. The eastbound left-turn lane at SR 169/SE 288th Street will
operate at LOS E and not meet WSDOT's LOS D or better standard whereas the southbound
approach at SE Kent-Kangley Road/Landsburg Road SE will operate at LOS F and not meet
King County's LOS E or better standard

2 Existing peak hour factors (PHFs) were used in evaluating future without-project traffic operations at most

study intersections but not all. Based on future without-project traffic volumes and recommendations presented in
National Cooperative Highway Research Program (NCHRP) Report 599, existing PHFs were increased by 0.01 to
0.02 in evaluating future traffic operations at five study intersections. including SE Covington-Sawyer Road/216th
Avenue SE, Roberts Drive/Lake Sawyer Road SE. SR 169/Roberts Drive, SR 169/Baker Street and SR 169/Jones
Lake Road.
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Table 4. Future Without-Project PM Peak Hour Level of Service Summary

LOS
ID # Intersection Standard LOS'  Delay’ vic® or wm*
1 SE 288th St216th Ave SE5 C C 225 WBL
2  SE 288th St/232nd Ave SE C B 121 NB
3 SE Covington-Sawyer Rd/216th Ave SE C B 186 0.81
4 SE Auburn-Black Diamond Rd/218th Ave SE E Cc 15.2 NB
5 Roberts Dr/Villages Parkway SE® C A 59 0.39
6 Roberts Dr/Village PI SE’ C B 118 0.52
7 Roberts Dr/Lake Sawyer Rd SE° C A 100 0.61
8 Roberts Dr/Morgan St Cc C 220 NB
9 SR 169/SE 288th St D E 36.5 EBL
10 SR 169/SE Black Diamond-Ravensdale Rd" D B 13.7 0.64
11 SR 169/Roberts Dr '’ D - 109 0.57
12 SR 169/Baker St D C 2286 EB
13 SR 169/Lawson St D D 255 EB
14 SR 169/Jones Lake Rd D Cc 16.1 EB
15 SR 169/SE Green Valley Rd D C 20.7 EB
16 SE Kent-Kangley Rd/Landsburg Rd SE E F 80.8 SB
17 SE Auburn-Black Diamond Rd/SE Green Valley Rd E E 48.6 NBL

Source: HCM, 2000 and Transpo Group, 2013

Note: NB = northbound approach; NBL = northbound left-turning movement; SB = southbound approach;

EB = eastbound approach; EBL = eastbound left-turning movement; WBL = westbound left-turning movement

1. LOS as defined by the HCM (TRB. 2000)

2. Average delay per vehicle in seconds

3. Volume-to-Capacity (V/C) ratio reported for signalized and roundabout traffic control

4. Worst movement (WM) reported for one- and two-way stop sign traffic control

5. Evaluated with improvement identified in Conditions No. 5 and 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval;
improvement includes rechannelizing the south leg of the intersection to provide a refuge/merge area for westbound-to-southbound
left turns

6. Evaluated with improvement identified in Conditions No. 19 and 62 in The Villages MPD Preliminary Plat 1A Conditions of
Approval; improvement includes constructing a single-lane roundabout

7. Evaluated with improvement identified in Conditions No. 18 and 62 in The Villages MPD Preliminary Plat 1A Conditions of
Approval; improvement includes installing a traffic signal

8. Evaluated with improvement identified in Conditions No. 17 and 62 in The Villages MPD Preliminary Plat 1A Conditions of
Approval; improvement includes shifting Lake Sawyer Road SE approximately 200 feet west and constructing a single-lane
roundabout

9. Evaluated with improvement identified in Condition No. 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval:
improvement includes installing a traffic signal

10. Evaluated with improvement identified in Condition No. 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval;
improvement includes shifting Roberts Drive to the south to provide approximately 500 feet separation between it and SE Black
Diamond-Ravensdale Road, constructing a southbound right-turn lane, and installing a traffic signal

Trip Generation

Weekday PM peak hour trip generation for Phase 2 of The Villages and Lawson Hills MPDs
was estimated based on the size of development and assumptions outlined in The Villages
TTR and Lawson Hills TTR. These assumptions include the use of information from

Trip Generation (Institute of Transportation Engineers [ITE], 8" Edition, 2008) and the

Trip Generation Handbook (ITE, 2™ Edition, 2004) to estimate project-generated traffic.

Trip generation for The Villages MPD Phase 2 was estimated by calculating the combined trip
generation for both Phases 1A and 2 and subtracting trips associated with Phase 1A. Table 5
summarizes weekday PM peak hour trip generation estimates for both MPDs. More detailed
trip generation calculations are included in Appendix C.

-
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Table 5. PM Peak Hour Project Trip Generation Estimates — Phase 2 Build-Out

Gross Trips Internal Trips Net New Trips
Land Use Unit1 Size Total (In/Out) Total (In/Out) Total (In/Out)
The Villages MPD
Single-Family Residential DUs 923 768 (479/289) -65 (-37/-28) 703 (442/261)
Lawson Hills MPD
Single-Family Residential DUs 234 227 (143/84) -21 (-10/-11) 206 (133/73)
Elementary School Students 450 68 (33/35) =21 (-11/-10) 47 (22/25)
Lawson Hills MPD Total 295 (176/119) -42 (-21/-21) 253 (155/98)
Total 1,063 (655/408) -107 (-58/-49) 956 (597/359)

1. DUs= dwelling units

Phase 2 of The Villages MPD is estimated to generate approximately 703 net new PM peak
hour trips. This trip total does not include project traffic that will be internal to The Villages
MPD (linked trips between the residential land uses of Phase 2 and the office, retail and
school uses of Phase 1A). The total number of net new trips is representative of
approximately 703 equivalent residential units (ERUs)’. Phase 2 of the Lawson Hills MPD is
estimated to generate approximately 253 net new PM peak hour trips. This trip total does not
include project traffic that will be internal to the Lawson Hills MPD (linked trips between the
residential and school uses). The total number of net new trips is representative of
approximately 253 ERUs. At build-out, it is estimated that Phase 2 will collectively generate
approximately 956 net new PM peak hour trips, representative of approximately 956 ERUs®.

Trip Distribution and Assignment

Trip distribution patterns were based on the assumptions outlined in The Villages TTR and
Lawson Hills TTR. Refinements were made closer to each MPD to account for the specific
location of Phase 2 development and anticipated local travel patterns. Trip distribution
percentages/patterns and trip assignment for The Villages and Lawson Hills MPDs are
illustrated in Figure 6 and Figure 7, respectively. Project-generated PM peak hour trips were
assigned at study intersections by multiplying the trip generation estimates in Table 5 by the
percentages in Figure 6 (The Villages MPD) and Figure 7 (Lawson Hills MPD). The combined
project trip assignment for both MPDs is illustrated in Figure 8.

Traffic generated by the Lawson Hills MPD Phase 2 will enter/exit the project site via the new
intersection of Lawson Street/Lawson Parkway. Traffic generated by The Villages MPD
Phase 2 will use the internal road network of Phase 1A and access Roberts Drive via one of
three intersections. Project traffic was assigned at these intersections based on (1) the
proximity of development to the nearest intersection and (2) the anticipated travel patterns
shown in Figure 6. For example, approximately 80 percent of project traffic oriented to/from
the east on Roberts and to/from the north on Lake Sawyer Road SE was assigned to the
Lake Sawyer Road SE access with the remainder split evenly between the Villages Parkway
SE and Village Place SE accesses. Likewise, approximately 80 percent of project traffic
oriented to/from the west was assigned to the Villages Parkway SE access with the
remainder assigned to the Lake Sawyer Road SE access. Overall, this resulted in
approximately 65 percent of The Villages MPD Phase 2 traffic accessing the site via Lake
Sawyer Road SE, 25 percent via Villages Parkway SE and 10 percent via Village Place SE.

s Based on the anticipated net new trip generation of The Villages MPD Phase 1A and Phase 2 combined,

one ERU is equivalent to. on average, approximately 1.3 single-family dwelling units.

+]

Phase 1A of The Villages MPD is representative of approximately 1,190 ERUs. Therefore, the two MPDs
collectively represent approximately 2,146 ERUs at build-out of Phase 1A and Phase 2
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Future With-Project Traffic Volumes

Future with-project PM peak hour traffic volumes were estimated at study intersections by
adding the volumes illustrated in Figure 5 (future without-project traffic volumes) and Figure 8
(project traffic volumes). The resulting volumes reflecting the build-out of Phase 2 are
illustrated in Figure 9.

Future With-Project Traffic Operations

Future with-project PM peak hour levels of service, average delays and as applicable,

v/c ratios were calculated at study intersections based on existing PHFs” and methodologies
contained in the Highway Capacity Manual. These are the same methodologies used in

The Villages TTR and Lawson Hills TTR. The traffic control and channelization assumptions
for future without-project conditions were used for these calculations as well. With respect to
the new intersection, Lawson Street/Lawson Parkway, the northwestbound and
southeastbound approaches were evaluated with stop sign traffic control.

Table 6 summarizes future traffic operations at each study intersection and demonstrates that
six of the 18 study intersections are projected to operate below standard by build-out of
Phase 2, including:

e SE 288th Street/216th Avenue SE - LOS E

¢ Roberts Drive/Lake Sawyer Road SE - LOS D

¢ Roberts Drive/Morgan Street — LOS F

o SR 169/SE 288th Street — LOS F

¢ SE Kent-Kangley Road/Landsburg Road SE — LOS F

e SE Auburn-Black Diamond Road/SE Green Valley Road — LOS F

All other study intersections are projected to meet the applicable LOS standard in the future
with the addition of Phase 2 traffic. Appendix B contains detailed LOS worksheets.

Table 6 also illustrates that the intersection of SR 169/Lawson Street will operate at LOS D
by build-out of Phase 2, meeting the adopted LOS standard for this location. Therefore,
construction of Lawson Parkway between Lawson Street and SR 169 would not be
necessary in conjunction with Phase 2 MPD development.

! Existing peak hour factors (PHFs) were used in evaluating future with-project traffic operations at most

study intersections but not all. Based on future with-project traffic volumes and recommendations presented in
National Cooperative Highway Research Program (NCHRP) Report 599, existing PHFs were increased by 0.01 to
0.02 in evaluating future traffic operations at six study intersections. including SE Covington-Sawyer Road/216th
Avenue SE. Roberts Drive/Lake Sawyer Road SE, SR 169/SE Black Diamond-Ravensdale Road. SR 169/Roberts
Drive, SR 169/Baker Street and SR 169/Jones Lake Road
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Table 6. Future With-Project PM Peak Hour Level of Service Summary

LOS

ID# Intersection Standard LOS' Delay’? vic®orwm®
1 SE 288th St/216th Ave SE° c E 35.6 WBL
2 SE 288th SU232nd Ave SE C B 12.9 NB
3 SE Covington-Sawyer Rd/216th Ave SE C’ Cc 333 0.97
4  SE Auburn-Black Diamond Rd/218th Ave SE E ¢ 186 NB
5 Roberts Dr/Villages Parkway SE 5 C A 7.2 0.56
6 Roberts Dr/Village PI SE’ c ;] 14.1 0.65
7 Roberts DriLake Sawyer Rd SE® c D 38.6 1.14
8 Roberts Dr/Morgan St Cc F 89.6 NB
9 SR 169/SE 288th St D F 73.7 EBL
10 SR 169/SE Black Diamond-Ravensdale Rd’ D B 155 0.75
11 SR 169/Roberts Dr'° D B 142 0.68
12 SR 169/Baker St D D 342 EB
13 SR 169/Lawson St'' D D 34.9 WB
14 SR 169/Jones Lake Rd D c 18.3 EB
15 SR 169/SE Green Valley Rd D D 26.5 EB
16 SE Kent-Kangley Rd/Landsburg Rd SE E F 113.2 SB
17 SE Auburn-Black Diamond Rd/SE Green Valley Rd E F 66.3 NBL
18 Lawson St/Lawson Parkway C B 141 NB

es
Source: HCM, 2000 and Transpo Group, 2013
Note: NB = northbound approach; NBL = northbound left-tuming movement; SB = southbound approach;
EB = eastbound approach; EBL = eastbound left-turning movement; WB = westbound approach; WBL = westbound
left-turning movement
1. LOS as defined by the HCM (TRB. 2000)
2. Average delay per vehicle in seconds
3. Volume-to-Capacity (V/C) ratio reported for signalized and roundabout traffic control
4. Worst movement (WM) reported for one- and two-way stop sign traffic control
5. Evaluated with improvement identified in Conditions No. 5 and 62 in The Villages MPD Preliminary Plat 1A Conditions of Approvai;
improvement includes rechannelizing the south leg to provide a refuge/merge area for westbound-to-southbound left turns
6. Evaluated with improvement identified in Conditions No. 19 and 62 in The Villages MPD Preliminary Plat 1A Conditions of
Approval; improvement includes constructing a single-lane roundabout
7. Evaluated with improvement identified in Conditions No. 18 and 62 in The Villages MPD Preliminary Plat 1A Conditions of
Approval; improvement includes installing a traffic signal
8. Evaluated with improvement identified in Conditions No. 17 and 62 in The Villages MPD Preliminary Plat 1A Conditions of
Approval; improvement includes shifting Lake Sawyer Road SE approximately 200 feet west and constructing a single-lane
roundabout
9. Evaluated with improvement identified in Condition No. 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval;
improvement includes installing a traffic signal
10. Evaluated with improvement identified in Condition No. 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval;
improvement includes shifting Roberts Drive to the south to provide approximately 500 feet separation between it and SE Black
Diamond-Ravensdale Road, constructing a southbound right-turn lane, and installing a traffic signal
11. The westbound approach is reported per Section 7.2.3 of the Black Diamond Comprehensive Plan Update (2009).

Internal Road Network

As described in Section 6.2 of The Villages and Lawson Hills MPD Development
Agreements, “adequate roadway capacity shall be provided by the Master Developer within
the Project Site..." and each travel lane internal to the MPDs is assumed to provide a
capacity for 600 vehicle trips per hour. This equates to 1,200 vehicle trips per hour for a two-
lane road (one lane in each direction).

As proposed, traffic generated by Phase 2 of The Villages MPD will access Phase 1A via

three two-lane roadways accommodating a combined capacity of 3,600 vehicles per hour
These roadways must accommodate the total number of peak hour vehicle trips generated by
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Phase 2. Likewise, Phase 1A includes three two-lane roadways accessing Roberts Drive to
the north and these roadways, with a combined capacity of 3,600 vehicles per hour, must
accommodate traffic generated by both Phase 1A and Phase 2.

Based on the trip generation estimates presented in Table 5, it is estimated that Phase 2 of
The Villages MPD will generate approximately 735 weekday PM peak hour vehicle trips
within The Villages MPD (gross trips minus one-half internal trips), less than the
3,600-vehicle capacity of the three roadways connecting Phase 1A and Phase 2. Based on
trip generation estimates for The Villages MPD Phase 1A (see Appendix C), this phase of
development will generate approximately 1,470 weekday PM peak hour gross vehicle trips
within The Villages MPD (gross trips minus one-half internal trips). Collectively, these two
phases of development will generate 2,205 weekday PM peak hour gross vehicle trips, less
than the 3,600-vehicle capacity of the three roadways accessing Roberts Drive. Therefore,
the proposed internal road network of The Villages MPD will meet the requirement described
in Section 6.2 of The Villages MPD Development Agreement.

Traffic generated by Phase 2 of the Lawson Hills MPD will access Lawson Street via one
two-lane roadway northwest of Lawson Street and one two-lane roadway southeast of
Lawson Street. Both roadways would accommodate a capacity of 1,200 vehicle trips per
hour. Based on the project trip assignment at the Lawson Street/Lawson Parkway
intersection in Figure 8, this phase of development will generate fewer than 200 weekday
PM peak hour trips on both of these two-lane roadways, far less than the 1,200-vehicle
capacity. Therefore, the proposed internal road network of the Lawson Hills MPD will meet
the requirement described in Section 6.2 of the Lawson Hills MPD Development Agreement.

= Page 20

j transpo






Traffic Monitoring Report
The Villages and Lawson Hills MPDs - Phase 2 December 2013

Timing of Improvements

This section of the report addresses the six study intersections projected to operate below
standard at Phase 2 build-out and estimates when and what improvements will be necessary
to ensure acceptable operations with Phase 2 traffic. The six intersections include:

SE 288th Street/216th Avenue SE

Roberts Drive/Lake Sawyer Road SE

Roberts Drive/Morgan Street

SR 169/SE 288th Street

SE Kent-Kangley Road/Landsburg Road SE

SE Auburn-Black Diamond Road/SE Green Valley Road

This section also summarizes project trip generation for the first five years of Phase 2
development. Project trips are distributed and assigned to the six intersections listed above.
Future traffic volumes are projected and traffic operations are evaluated at these
intersections. Maximum future vehicle queue lengths are also presented in this section and
compared to the available storage at study intersections. Lastly, this section includes an
evaluation of both Pipeline Road (per Section 6.4.3 of The Villages MPD Development
Agreement) and Botts Drive (per Section 6.4.3 of the Lawson Hills MPD Development
Agreement).

King County and BD Village Partners LP have proposed a draft development agreement
(King County Proposed Ordinance No. 2013-0481) (“The Reserve at Woodlands DA”).

If approved, The Reserve at Woodlands DA will allow BD Village Partners to submit
applications for a 77-lot rural cluster subdivision located on a 394-acre site in rural
unincorporated King County adjacent to (and west of) the City of Black Diamond and

The Villages MPD. Per the proposed terms of The Reserve at Woodlands DA, this rural
subdivision is anticipated to be accessed through The Villages MPD. Therefore, BD Village
Partners LP has committed to including the number of dwelling units ultimately approved for
The Reserve at Woodlands for purposes of disclosing anticipated traffic impacts, calculating
internal roadway capacity (Section 6.2 of The Villages MPD Development Agreement), and
determining the ERU threshold triggers for the timing of intersection improvements as set
forth in The Villages MPD Permit Approval and The Villages MPD Development Agreement.
BD Village Partners LP, however, does not anticipate starting build-out of the rural cluster
subdivision until after Phase 2 of The Villages MPD is completed (year 2020). This timing is
further emphasized by the fact that BD Village Partners has not yet submitted a rural cluster
subdivision application to King County. Therefore, trips associated with The Reserve at
Woodlands rural cluster subdivision have not been included in this report. If development
occurs quicker than anticipated, however, the rural clustered subdivision units can be
included in the Phase 2 Traffic Monitoring Report mid-point review.

Trip Generation

Weekday PM peak hour trip generation was estimated for the first, second, third, fourth and
fifth years of Phase 2 development based on the size of development (see Table 2) and
assumptions outlined in The Villages TTR and Lawson Hills TTR and used in this report to
estimate trip generation at Phase 2 build-out. Trip generation estimates for Phase 2 build-out
are summarized in Table 5 and trip generation estimates for each earlier year of development
are summarized in Table 7 below. More detailed trip generation calculations are included in
Appendix C.
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Table 7. Net New PM Peak Hour Project Trip Generation Estimates

Year 1 (~2015) Year 2 (~2016)  Year3(~2017)  Yr.4-5(~2018-19)

4 2 Total Total Total Total

Land Use Unit Size  (In/Out) Size  (In/Out) Size (In/Out) Size  (In/Out)

The Villages MPD

SF Residential DUs 252 £ 252 2 557 3% 777 i
(127/75) (127/75) (269/158) (376/221)

Lawson Hills MPD

. ) 69 69 89

SF Residential DUs 2 - 63 (43/26) 63 (43/26) 63 (43/26)

Total 202 271 496 666
(127/75) (170/101) (312/184) (419/247)

1. SF = Single-Family
2. DUs= dwelling units

The first year of Phase 2 development is estimated to generate approximately 202 net new
PM peak hour trips, increasing to 271 and 496 net new PM peak hour trips by the second and
third years, respectively, and totaling 666 net new trips by the fourth (and fifth) year of
development. By build-out, Phase 2 is estimated to generate approximately 956 net new

PM peak hour trips (see Table 5). This trip generation is representative of approximately

202 ERUs the first year of Phase 2 development, 271 ERUs the second year, 496 ERUs the
third year, 666 ERUs the fourth and fifth years, and 956 ERUs at Phase 2 build-out®.

Trip Distribution and Assignment

Trip distribution patterns were based on the assumptions outlined in The Villages TTR and
Lawson Hills TTR. Refinements were made closer to each site to account for the specific
location of Phase 2 development and anticipated local travel patterns. Trip distribution
percentages and travel patterns for The Villages and Lawson Hills MPDs are illustrated in
Figure 6 and Figure 7, respectively.

For The Villages MPD, PM peak hour project trips were assigned at the six study
intersections for each year of Phase 2 development by multiplying the percentages in

Figure 6 by the trip generation estimates in Table 7. Similarly, for the Lawson Hills MPD,
project-generated PM peak hour trips were assigned at the six study intersections for the
second, third, fourth and fifth years of Phase 2 development by multiplying the percentages in
Figure 7 by the trip generation estimates in Table 7. For each year of development, project
trip assignments for each MPD are illustrated in Figure 10 and the trip assignments for both
MPDs combined are illustrated in Figure 11.

Future Traffic Volumes

Future traffic volumes associated with the first five years of Phase 2 development were
estimated at the six study intersections by increasing existing PM peak hour traffic volumes
by 1.5 percent per year (the same growth rate assumption used in The Villages TTR and
Lawson Hills TTR) for two to six years, adding future traffic associated with The Villages MPD

4 Phase 1A of The Villages MPD is representative of approximately 1,190 ERUs. Therefore. taking

The Villages MPD Phase 1A into consideration, the two MPDs collectively represent approximately 1,392 ERUs the
first year of Phase 2 development, 1,461 ERUs the second year, 1,686 ERUs the third year, 1,856 ERUs the fourth
and fifth years, and 2,146 ERUs at Phase 2 build-out
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Phase 1A and the recently-approved Sugarloaf Mountain West subdivision® referenced
earlier, and adding PM peak hour Phase 2 traffic illustrated in Figure 11. This growth rate
accounts for traffic generated by infill development within the City of Black Diamond as well
as traffic generated by other new development located outside of Black Diamond. Future
PM peak hour traffic volumes associated with each year of Phase 2 development are
illustrated in Figure 12.

Future Traffic Operations

Future levels of service and average delays for the first five years of Phase 2 development
were calculated at the six study intersections based on existing PHFs'® and methodologies
contained in the Highway Capacity Manual. These are the same methodologies used in
The Villages TTR and Lawson Hills TTR. Tables 8-13 include the results for these study
intersections at Phase 2 build-out (see Table 6). For context, Tables 8-13 also include
existing levels of service and average delay at these study intersections.

¢ The developer of Sugarloaf Mountain West estimates up to 57 single-family dwelling units could be

constructed and occupied by the end of 2015 and all 93 single-family dwelling units could be constructed and
occupied by the end of 2016

10 Existing peak hour factors (PHFs) were used in evaluating future with-project traffic operations at five of

the six study intersections. Depending on the future year. the existing PHF at Roberts Drive/Lake Sawyer Road SE
was increased by 0.01 to 0.02 in evaluating future traffic operations based on future with-project traffic volumes and
recommendations presented in National Cooperative Highway Research Program (NCHRP) Report 599
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Future PM peak hour traffic operations were evaluated at this intersection assuming
rechannelization of the south leg of the intersection to provide a refuge/merge area for
westbound-to-southbound left turns. This improvement was identified in Conditions No. 5 and
62 of The Villages MPD Preliminary Plat 1A Conditicns of Approval as mitigation for potential
impacts generated by Phase 1A. Results are summarized in Table 8. Appendix B contains
detailed LOS worksheets.

Table 8. SE 288th Street/216th Avenue SE - Intersection LOS Summary

Condition LOS Standard Los’ Delay” vic® or wm?
Existing G C 21.0 WBL
Future — Without Imj:)roven-mnt5
Year 1 (~2015) Cc c 223 WBL
Year 2 (~2016) C c 234 WBL
Year 3 (~2017) Cc D 26.4 WBL
Year 4 (~2018) c D 29.2 WBL
Year 5 (~2019) C D 29.5 WBL
Build-Out (~2020) C E 356 WBL
Future — With Imgrovement6
Year 3 (~2017) C A 56 0.53
Year 4 (~2018) C A 5.7 0.55
Year 5 (~2019) C A 58 0.56
Build-Out (~2020) C A 6.1 0.57

Source: HCM, 2000 and Transpo Group, 2013

Note: WBL = westbound left-turning movement

1. LOS as defined by the HCM (TRB, 2000)

2. Average delay per vehicle in seconds

3. Volume-to-Capacity (V/C) ratio reported for signalized traffic control

4. Worst movement (\WWM) reported for one-way stop sign traffic control

5. No other improvement besides the rechannelization of the south leg in conjunction with The Villages MPD Phase 1A (per
Conditions No. 5 and 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval)

6. Improvement includes installing a traffic signal

As highlighted above, an improvement will be necessary at SE 288th Street/216th Avenue
SE by the third year of Phase 2 development (after approximately 1,461 ERUs combined
(Phase 1A and Phase 2)). A roundabout was initially considered as mitigation at this location
as it is the City's preferred method of intersection control but it was determined to be
infeasible. The intersection is constrained by existing utilities, utility poles, grades and access
to the Sawyer Lake Veterinary Hospital to the west. The surrounding utilities and properties
would be impacted by the necessary grading to flatten the intersection for roundabout
construction.

As an alternative, a traffic signal is recommended at this location. By installing a traffic signal,
this intersection will operate at LOS A through Phase 2 build-out and meet the City's LOS C
or better standard. Signal warrants were evaluated based on projections of future (2017)
traffic volumes and it was determined that Warrant No. 2 (Four-Hour Vehicular Volume) in the
Manual of Uniform Traffic Control Devices (MUTCD) would be satisfied. A copy of the signal
warrant analysis is included in Appendix D. Construction of this traffic signal should
commence prior to the City's issuance of a certificate of occupancy for the 1,462nd ERU
(Phases 1A and 2 combined) to ensure the improvement is completed before SE 288th
Street/216th Avenue SE would otherwise exceed the City's applicable operations standard.
Other intersection improvements to control traffic may be proposed as acceptable to the
City's Master Development Review Team (MDRT).
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Future PM peak hour traffic operations were evaluated at this intersection assuming

Lake Sawyer Road SE will be shifted approximately 200 feet west and a single-lane
roundabout will be constructed. This improvement is identified in Conditions No. 17 and 62 of
The Villages MPD Preliminary Plat 1A Conditions of Approval as mitigation for potential
impacts generated by Phase 1A. Results are summarized in Table 9. Appendix B contains
detailed LOS worksheets.

Table 9. Roberts Drive/Lake Sawyer Road SE - Intersection LOS Summary

Condition LOS Standard Los' Delay’ vic* or WM*

Existing C B 12.0 SB
Future — Without Improvemenl5

Year 1(~2015) C B 10.5 0.67
Year 2 (~2016) C B 109 0.69
Year 3 (~2017) c B 14.9 0.85
Year 4 (~2018) C C 23.7 1.00
Year 5 (~2019) c C 235 1.00
Build-Out (~2020) [ D 38.6 1.14

Future — With ImprowemeniE
Build-Out (~2020) [& B 16.9 0.90

Source: HCM, 2000 and Transpo Group, 2013

Note: SB = southbound approach

1. LOS as defined by the HCM (TRB, 2000)

2. Average delay per vehicle in seconds

3. Volume-to-Capacity (V/C) ratio reported for roundabout control for future year analysis with The Villages MPD Phase 1A mitigation
4. Worst movement (WM) reported for one-way stop sign traffic control

5. No other improvement besides construction of a single-lane roundabout in conjunction with The Villages MPD Phase 1A (per
Conditions No. 17 and 62 in The Villages MPD Preliminary Plat 1A Conditions of Approval)

6. Improvement includes constructing a slip lane an the nerthwest corner of the intersection to allow southbound-to-westbound traffic
to turn right without entering the roundabout

As highlighted in Table 9, an improvement will be necessary at Roberts Drive/Lake Sawyer
Road SE by the build-out year of Phase 2 development (after approximately 1,856 ERUs
combined (Phase 1A and Phase 2)). By constructing a right-turn slip lane on the northwest
corner of the intersection, this intersection will operate at LOS B and meet the City's LOS C
or better standard. This slip lane will allow southbound-to-westbound traffic to turn right
without entering the roundabout. This improvement is necessary only if Villages Parkway
SE''is not constructed between Roberts Drive and Lake Sawyer Road SE. Construction of
this slip lane should commence prior to the City's issuance of a certificate of occupancy for
the 1,857th ERU (Phases 1A and 2 combined) to ensure the improvement is completed
before Roberts Drive/Lake Sawyer Road SE would otherwise exceed the City’s applicable
operations standard. Other intersection improvements to control traffic may be proposed as
acceptable to the City's MDRT.

Existing traffic control and channelization was assumed at this intersection in evaluating
future PM peak hour traffic operations. Results are summarized in Table 10. Appendix B
contains detailed LOS worksheets.

e When/if Villages Parkway SE is constructed between Roberts Drive and Lake Sawyer Road SE. this slip
lane would not be necessary at the intersection of Roberts Drive/Lake Sawyer Road SE
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Table 10.  Roberts Drive/Morgan Street - Intersection LOS Summary

Condition LOS Standard Los' Delay’ vic® or wm?
Existing C B 1.0 NB
Future — Without Improvement
Year 1 (~2015) C Cc 246 NB
Year 2 (~2016) C D 26.6 NB
Year 3 (~2017) c E 371 NB
Year 4 (~2018) C F 50.2 NB
Year 5 (~2019) & F 51.3 NB
Build-Out (~2020) Cc F 89.6 NB
Future — With Irnpro\.fement5
Year 2 (~2016) Cc A 7.7 0.51
Year 3 (~2017) C A 82 0.55
Year 4 (~2018) C A 8.6 058
Year 5(~2019) C A 87 0.58
Build-Out (~2020) C A 95 0.63

Source: HCM, 2000 and Transpo Group, 2013

Note: NB = northbound approach

. LOS as defined by the HCM (TRB, 2000)

. Average delay per vehicle in seconds

. Volume-to-Capacity (V/C) ratio reported for signalized traffic control
. Worst movement (WM) reported for one-way stop sign traffic control
._Improvement includes installing a traffic signal

O & W R -

As highlighted in Table 10, an improvement will be necessary at Roberts Drive/Morgan Street
by the second year of Phase 2 development (after approximately 1,392 ERUs combined
(Phase 1A and Phase 2)). A roundabout was initially considered as mitigation at this location
as it is the City's preferred method of intersection control but it was determined to be
infeasible. The intersection is constrained in the north direction by an existing wetland and in
the south direction by grades not conducive to roundabout construction.

As an alternative, a traffic signal is recommended at this location. By installing a traffic signal,
this intersection will operate at LOS A through Phase 2 build-out and meet the City’s LOS C
or better standard. Signal warrants were evaluated based on projections of future (2016)
traffic volumes and it was determined that Warrant No. 1 (Eight-Hour Vehicular Volume)
Warrant No. 2 (Four-Hour Vehicular Volume) in the Manual of Uniform Traffic Control
Devices (MUTCD) would be satisfied. A copy of the signal warrant analysis is included in
Appendix D. Construction of this traffic signal should commence prior to the City's issuance
of a certificate of occupancy for the 1,393rd ERU (Phases 1A and 2 combined) to ensure the
improvement is completed before Roberts Drive/Morgan Street would otherwise exceed the
City’s applicable operations standard. Other intersection improvements to control traffic may
be proposed as acceptable to the City's MDRT.

SR A8C/QF 280t Cironf

Existing traffic control and channelization was assumed at this intersection in evaluating
future PM peak hour traffic operations. Results are summarized in Table 11. Appendix B
contains detailed LOS worksheets.

As highlighted in Table 11, an improvement will be necessary at SR 169/SE 288th Street by
the second year of Phase 2 development (after approximately 1,392 ERUs combined
(Phase 1A and Phase 2)). A roundabout was initially considered as mitigation at this location
but it was determined to be infeasible. The intersection is significantly constrained in the
south direction by critical areas, including the Ravensdale Creek and wetlands on both the
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east and west sides of SR 169, and in the north direction by grades not conducive to
roundabout construction and additional wetlands on the east side of SR 169.

Table 11. SR 169/SE 288th Street - Intersection LOS Summary

Condition LOS Standard Los' Delay” vic® or wm*

Existing D C 206 EBL
Future — Without Improvement

Year 1 (~2015) D D 322 EBL
Year 2 (~2016) D E 35.7 EBL
Year 3 (~2017) D E 39.7 EBL
Year 4 (~2018) D E 478 EBL
Year 5 (~2019) D E 492 EBL
Build-Out (~2020) D F 73.7 EBL
Future — With Im[.)rc.\\4re,'men'1t5
Year 2 (~2016) D A 52 0.50
Year 3 (~2017) D A 52 0.51
Year 4 (~2018) D A 54 0.53
Year 5 (~2019) D A 54 0.53
Build-Out (~2020) D A 5.7 0.56

Source: HCM, 2000 and Transpo Group, 2013

Note: EBL = eastbound left-turning movement

. LOS as defined by the HCM (TRB, 2000)

. Average delay per vehicle in seconds

. Volume-to-Capacity (V/C) ratio reported for signalized traffic control
. Worst movement (WM) reparted for one-way stop sign traffic control
._Improvement includes installing a traffic signal

[ LI o

As an alternative, a traffic signal is recommended at this location. By installing a traffic signal,
this intersection will operate at LOS A through Phase 2 build-out and meet WSDOT's LOS D
or better standard. Signal warrants were evaluated based on projections of future (2016)
traffic volumes and it was determined that Warrant No. 1 (Eight-Hour Vehicular Volume)
Warrant No. 2 (Four-Hour Vehicular Volume) in the Manual of Uniform Traffic Control
Devices (MUTCD) would be satisfied. A copy of the signal warrant analysis is included in
Appendix D. Per Exhibit F of The Villages and Lawson Hills MPD Development Agreements,
engineering design of this traffic signal should commence prior to the City's issuance of a
certificate of occupancy for the 1,393rd ERU (Phases 1A and 2 combined). Other intersection
improvements to control traffic may be proposed as acceptable to WSDOT.

S = = Y- Ve = 111 ey Rosod SE
oL Aent naliyicy noqa Larido il -\_.,"srh..-* -

Existing traffic control and channelization was assumed at this intersection in evaluating
future PM peak hour traffic operations. Results are summarized in Table 12. Appendix B
contains detailed LOS worksheets.

As highlighted in Table 12, an improvement will be necessary at SE Kent-Kangley
Road/Landsburg Road SE by the second year of Phase 2 development (after approximately
1,392 ERUs combined (Phase 1A and Phase 2)). By constructing a southbound left-turn lane,
this intersection will operate in the LOS C-D range through Phase 2 build-out and meet

King County’s LOS E or better standard. Construction of this left-turn lane should commence
prior to the City's issuance of a certificate of occupancy for the 1,393rd ERU (Phases 1A and
2 combined) to ensure the improvement is completed before the southbound approach would
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Table 12.  SE Kent-Kangley Rd/Landsburg Rd SE - Intersection LOS Summary

Condition LOS Standard Los' Delay? wm®
Existing E C 244 SB
Future — Without Improvement
Year 1(~2015) E E 47.7 SB
Year 2 (~2016) E F 60.3 SB
Year 3 (~2017) E F 70.0 SB
Year 4 (~2018) E F 78.2 SB
Year 5 (~2019) E F 974 SB
Build-Out (~2020) E F 113.2 SB
Future — With Imgrovement‘3
Year 2 (~2016) E C 246 SBTR
Year 3 (~2017) E D 26.5 SBTR
Year 4 (~2018) E D 28.0 SBTR
Year 5 (~2019) E D 306 SBTR
Build-Out (~2020) E D 329 SBTR

Source: HCM, 2000 and Transpo Group, 2013

Note: SB = southbound approach, SBTR = southbound through/right-turning movement
1. LOS as defined by the HCM (TRB, 2000)

2. Average delay per vehicle in seconds

3. Worst movement (WM) reported for two-way stop sign traffic control

4. Improvement includes constructing a southbound left-turn lane

otherwise exceed the County’s applicable operations standard. Other intersection
improvements to control traffic may be proposed as acceptable to the County.

SE Aubuin-Black Diamond Road/SE Green Valley Road

Existing traffic control and channelization was assumed at this intersection in evaluating
future PM peak hour traffic operations. Results are summarized in Table 13. Appendix B
contains detailed LOS worksheets.

Table 13.  SE Auburn-Black Diamond Rd/SE Green Valley Rd - Intersection LOS Summary

Condition LOS Standard |_OS1 Delay2 VIC3 or WM
Existing E D 28.2 NBL
Future — Without Improvement
Year 1 (~2015) E E 385 NBL
Year 2 (~2016) E E 406 NBL
Year 3 (~2017) E E 477 NBL
Year 4 (~2018) E F 521 NBL
Year 5(~2019) E F 551 NBL
Build-Out (~2020) E F 66.3 NBL
Future — With Im;m:)vement4
Year 4 (~2018) e 186 NBL
Year 5(~2019) E C 189 NBL
Build-Out (~2020) E C 19.8 NBL

Source: HCM, 2000 and Transpo Group, 2013

Note: NBL = northbound left-turning movement

1. LOS as defined by the HCM {TRB, 2000)

2. Average delay per vehicle in seconds

3. Worst movement (WM) reported for one-way stop sign traffic control

4. Improvement includes rechannelizing the west leg of the intersection to provide a refuge/merge area for northbound-to-westbound
left turns
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As highlighted in Table 13, an improvement will be necessary at SE Auburn-Black Diamond
Road/SE Green Valley Road by the fourth year of Phase 2 development (after approximately
1,686 ERUs combined (Phase 1A and Phase 2)). By rechannelizing the west leg of the
intersection to provide a refuge/merge area for northbound-to-westbound left turning vehicles,
this intersection will operate at LOS C through Phase 2 build-out and meet King County's
LOS E or better standard. Construction of this refuge/merge lane should commence prior to
the City's issuance of a certificate of occupancy for the 1,687th ERU (Phases 1A and 2
combined) to ensure the improvement is completed before the northbound left-turning
movement would otherwise exceed the County's applicable operations standard. Other
intersection improvements to control traffic may be proposed as acceptable to the County.

Queue Lengths

Future maximum (95th-percentile) vehicle queue lengths were compared to available storage
to determine if the storage would be sufficient to accommodate such queues. Future queue
lengths were estimated based on methodologies in the Highway Capacity Manual and

2020 with-project weekday PM peak hour traffic volumes at study intersections.
Improvements identified in this traffic monitoring report as well as those identified in
Conditions No. 5, 17, 18, 19 and 62 of The Villages MPD Preliminary Plat 1A Conditions of
Approval were assumed to be completed. As demonstrated in Appendix E, available storage
is anticipated to accommodate the maximum vehicle queue at each study intersection and
therefore, vehicle queues are not anticipated to interfere with the peak hour operations at
study intersections or adjacent intersections.

Pipeline Road

Section 6.4.3 of The Villages MPD Development Agreement provides that “the preliminary
design and alignment of the Pipeline Road shall be completed by the Master Developer and
the right of way dedicated to the City prior to the City's approval of a building permit for the
1,200th dwelling unit of The Villages MPD." With Phase 1A including a total of 782 dwelling
units, this requirement will be triggered with the building permit for the 418th dwelling unit of

the second phase of The Villages MPD or approximately 45 percent of The Villages MPD
Phase 2 development.

Additionally, Section 6.4.3 of The Villages MPD Development Agreement provides that
‘Pipeline Road shall be constructed by the Master Developer and open for traffic prior to the
earlier of (i) the City’s approval of a building permit for the 1,746th dwelling unit of

The Villages MPD; or (ii) when the Traffic Monitoring Plan (Exhibit “F”) shows that
construction is necessary to prevent a significantly adverse degradation of Level of Service
on Roberts Drive.” Construction of Pipeline Road will not be required in conjunction with
Phase 2 because (1) the combined number of dwelling units within Phase 1A and Phase 2
sum to 1,705 dwelling units, less than the threshold of 1,746 dwelling units and (2) all
Roberts Drive intersections will meet the applicable level of service standard with the
improvements identified in Conditions No. 17 and 62 of The Villages MPD Preliminary Plat 1A
Conditions of Approval and this Monitoring Report, including:

e Roberts Drive will be shifted south and SR 169/Roberts Drive will be signalized and
include a new southbound right-turn lane. Construction of this improvement must
commence prior to the City's issuance of a certificate of occupancy for the
327th ERU within The Villages MPD Phase 1A based on the Regional Facilities
Implementation Schedule for Phase 1A of The Villages MPD approved on August 27,
2012, With this improvement, SR 169/Roberts Drive will operate at LOS B and meet

the applicable LOS D or better standard by 2020 with traffic generated by Phase 1A
and Phase 2

f Page 32
|/ transco






Traffic Monitoring Report
The Villages and Lawson Hills MPDs - Phase 2 December 2013

» Perthe approved Regional Facilities Implementation Schedule for The Villages MPD
Phase 1A, Lake Sawyer Road SE will be shifted west and a single-lane roundabout
constructed at Roberts Drive/Lake Sawyer Road SE prior to recording Division 1A of
The Villages MPD Phase 1A. Construction of a right-turn slip lane on the northwest
corner of the intersection should commence prior to the City's issuance of a
certificate of occupancy for the 1,857th ERU (Phases 1A and 2 combined). With
these improvements, this intersection will operate at LOS B and meet the applicable
LOS C or better standard by 2020 with traffic generated by Phase 1A and Phase 2.

» Construction of a traffic signal at Morgan Street/Roberts Drive should commence
prior to the City's issuance of a certificate of occupancy for the 1,393rd ERU
(Phases 1A and 2 combined). With this improvement, this intersection will operate at
LOS A and meet the applicable LOS C or better standard by 2020 with traffic
generated by Phase 1A and Phase 2.

Botts Drive

As part of Phase 2 of the Lawson Hills MPD, vehicular access is proposed to Parcel L22 via
Botts Drive. Therefore, per Section 6.4.3 of the Lawson Hills MPD Development Agreement,
the Master Developer is required to “build out Botts Drive to Local Access Street standards,
defined in the City's Engineering Design and Construction Standards (Exhibit “E”), concurrent
with the Development of Parcel L22 "
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Highway Capacity Manual, 2000

Signalized intersection level of service (LOS) is defined in terms of the average total vehicle
delay of all movements through an intersection. Vehicle delay is a method of quantifying
several intangible factors, including driver discomfort, frustration, and lost travel time.
Specifically, LOS criteria are stated in terms of average delay per vehicle during a specified
time period (for example, the PM peak hour). Vehicle delay is a complex measure based on
many variables, including signal phasing (i.e., progression of movements through the
intersection), signal cycle length, and traffic volumes with respect to intersection capacity.
Table A1 shows LOS criteria for signalized intersections, as described in the Highway
Capacity Manual (Transportation Research Board, Special Report 209, 2000).

Table A1. Level of Service Criteria for Sijnalized Intersections

Level of Average Control Delay General Description
Service (sec/veh) (Signalized Intersections)
A <10 Free Flow
B >10-20 Stable Flow (slight delays)
C >20-35 Stable flow (acceptable delays)
D >35 .55 Approaching unstable ﬂqw (tolerable delay, occasiqnally wait
through more than one signal cycle before proceeding)
E >55-80 Unstable flow (intolerable delay)
F >80 Forced flow (jammed)

Source: Highway Capacity Manual, Transportation Research Board, Special Report 209, 2000.

Unsignalized intersection LOS criteria can be further reduced into two intersection types:
all-way stop-controlled and two-way stop-controlled. All-way, stop-controlled intersection LOS
is expressed in terms of the average vehicle delay of all of the movements, much like that of
a signalized intersection. Two-way, stop-controlled intersection LOS is defined in terms of the
average vehicle delay of an individual movement(s). This is because the performance of a
two-way, stop-controlled intersection is more closely reflected in terms of its individual
movements, rather than its performance overall. For this reason, LOS for a two-way, stop-
controlled intersection is defined in terms of its individual movements. With this in mind, total
average vehicle delay (i.e., average delay of all movements) for a two-way, stop-controlled
intersection should be viewed with discretion. Table A2 shows LOS criteria for unsignalized
intersections (both all-way and two-way, stop-controlled).

Table A2. Level of Service Criteria for Unsignalized Intersections

Level of Service Average Control Delay (sec/veh)
A 0-10
B >10-15
Cc >15-25
D >25-35
E >35 - 50
F >50

Source: Highway Capacity Manual, Transportation Research Board, Special Report 209, 2000.
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HCM Unsignalized Intersection Capacity Analysis Villages and Lawson Hills MPD Phase 2
17: SE Green Valley Rd & SE Auburn-Black Diamond Rd Existing PM Peak

Movement 7
Lana Configurations
Volume (veh/h)
Sign Control Frea Frea  Stop

Grade 0% 0% 0%

Peak Hour Factor 094 0.94 0.94 0.94 0,94 0.94
Hourly flow rate (vph) 569 170 4 330 "7 1"
Pedestrians

Lane Width (ft)

Walking Speed (fs)

Parcent Blockage

Right tumn flara (veh)

Median typa None None

Median storaga veh)

Upstream signal {ft)

pX, plateon unblocked

vC, conflicting volume 569 993 654
v(C1, stage 1 conf vol

vC2. stage 2 conf vol

vCu, unblocked vol 569 993 654
1C. single (s) 41 64 6.2
1C. 2 stage (s)

1F (s) 22 1.5 33
p0 queue free % 100 57 98

988 270 465

330

Volume Left 0 4 0 17 0

Volume Right 170 0 0 0 1

eSH 1700 988 1700 270 465

Volume to Capacity 043 000 019 043 002

Quaue Langth 95th (ft) 0 0 0 52 2

Control Delay (s) 0.0 8.7 00 282 129

Lane LOS A D B

Approach Delay (s) 0.0 0.1 26.9

Approach LOS D

Average Dalay 29

Intarsection Capacity Utilization 50.6% ICU Leval of Servica A
Analysis Pariod (min) 15

Transpo Group Synchro 8 Raport

Villagas and Lawson Hills MPD Phasa 2

HCM Unsignalized Intersection Capacity Analysis Villages and Lawson Hills MPD Phase 2
1: 216th Ave SE & SE 288th St Without-Project 2020 PM Peak

v vt A~

120 65 455 130 110 555

Sign Control Stop Frea Free
Grade 0% 0% 0%
Paak Hour Factor 0983 083 093 093 093 083
Hourly flow rate (vph) - 129 70 489 . 140 118 507
Pedastrians

Lane Widih (ft).

Walking Speed (f/s)

Percent Blockage

Right tumn flare (veh)

Median typa TWLTL None
Median storage veh) ?

Upstream signal (ft) 1163

pX, plateon unblocked 097 097 097

VG, conflicting volume 1302 558 489

vC1, stage 1 conf vol 550

vC2, stage 2 conf vol 833

vCu, unblocked vol 1389 525 453

1C, single (s) SRS S ) Al

tC, 2 stage (s) 54

F ERRT T RS 33 adird it

p0 queus free % 61 B7 89

cM capacity (veh/h) 333 537 P 1074

Volume Total 120 70716207 17 118071507

Volume Left 129 0 0 18 0

Volume Right 07 0T 40 1550, 0

eSH 333 537 1700 1074 1700
Velume to Capacity 030 013 037 011 035

Queue Length 95th (ft) A4 " 0 9 0

Control Delay (s) =~ 2 BRI, 00 " 88 0.0

Lana LOS c B A

Approach Delay (s) 19.0 0.0 14

Approach LOS c

Average Delay 31

Intersaction Capacity Utiization 54.6% ICU Lavel of Service A
Analysis Period (min) 15

Transpo Group Synchro 8 Report
1211112013



HCM Unsignalized Intersection Capacity Analysis
15:. SR 169 & SE Green Valley Rd

Villages and Lawson Hills MPD Phase 2
Existing PM Peak

Lana Configurations
Volume (vehh)

Sign Control

Grade

Paak Hour Factor
Hourly flow rate (vph)
Padestrians.

Lane Width (f)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storaga veh)
Upstream signal {ft)
pX, platoon unblocked
vG, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
wCu, unblocked vol
1C, single (s)

{C, 2 stage (s)

1F (8)

p0 queue free %

cM capacity (voh/h)

Volume Left

Volume Right

cSH

Volume to Capacity
Quaue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (5)
Approach LOS

Avarage Delay

845

845

25

0.92
i)

573

573
8.2

33
95
519

R

4 B

5 240 515 25
Free  Free
0% 0%

092 092 092 092
5 261 560 2

567
587
41
2.2
093

Intarsection Capacity Utilization um.a.# ICU Level of Service A
Analysis Period (min) 15
Transpo Group

Villages and Lawson Hills MPD Phase 2

Synchro 8 Report

HCM Unsignalized Intersection Capacity Analysis

Villages and Lawson Hills MPD Phase 2
16: Landsburg Rd SE & SE Kent-Kangley Rd

Existing PM Peak

By sy il A BT S P

Lane nazfa_._.imsn & . .ﬁ. & o Is

S8R

Volume (veh/h) N 225 4 |10 120 0 2 25 25 90 160 35
Sign Control Free Frea Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 093 093 083 093 093 0983 093 0983 093 093 093 093
Hourly flow rate (vph) 2 242 4 1M 120 32 2 27 27 o 172 38
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percant Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (f)

pX, platoon unblocked

vC, conflicting volume 161 246 599 401 244 516 477 145
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 161 246 599 491 244 516 477 145
1C, single (s) (%] 141 [ PN S Je AT et
tC, 2 stage (s)

tF () 22 |22 35 40 33 45 40 33
p0 queus frea % 98 99 99 94 a7 7 Al 96
cM capacity (veh/h) 1424 1314 280 466  BOD 425 473 005
! o L} L TR, EB 1 AL L

Velume T 56 306

Volume Left 2 97

Volume Right 2 38

cSH 565 484

Volume fo Capacity 010  0.63

Queue Langth 95th () 2 1 8 108

Gonfrol Delay (s) AR T

Lane LOS A A B [

Approach Delay (s) 11 068 121 244

Approach LOS

Analysis Period (min) 15

Transpo Group

Synehro B Report
Villages and Lawson Hills MPD Phase 2
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Appendix D: Traffic Signal Warrant Analyses






Warrants Summary Page | of 2

Warrants Summary

Information

Analyst KLL Intersection 1

Agency/Co Transpo Group Jurisdiction

Date Performed 11/26/2013 Units U.S. Customary

Project ID Villages - Phase 2 Time Period Analyzed Weekday PM Peak Hour
East/West Street SE 288th St North/South Street 216th Ave SE

File Name int1-2017 Major Street East-West

Project Description Villages - Phase 2

General | “Roadway Network |
(hr:air?)r Street Speed 35l [Z |Population < 10,000 Two Major Routes ]
Ne[a)arest Signal (ft) 0 ] |Coordinated Signal System Weekend Count ]
Crashes [ | |Adequate Trials of Alternatives 5-yr Growth Factor 0
Geometry and Traffic = i b L

LT | TH RT [ LT | TH | RT | LT| TH| RT | LT | TH | RT

Number of lanes, N 0 0 0 1 0 1 0 1 0 1 1 0
Lane usage L R TR L T

(\\{g;‘;c'e Volume Averages | o | o | o |89 | o | 51| o |3es| 97 | 8a | a71| o

(Z :g:];‘;ed’ h) / Gaps -~ loro]| - | - |oro] - | ~oro| = | - |oso] -
Delay (s/veh) / (veh-hr) -- 0/0 - - 10/0 - - 10/0 -- - }0/0 --
Warrant 1: Eight-Hour Vehicular Volume Il
1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or-- J

1 B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or-- O
180% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach) O
Warrant 2: Four-Hour Vehicular Volume
2 A. Four-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) [
Warrant 3: Peak Hour [+]
3 A. Peak-Hour Conditions (Minor delay --and-- minor volume --and-- total volume ) —-or-- ]

3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) (7]
Warrant 4: Pedestrian Volume ]
4 A. Four Hour Volumes --or-- O

4 B. One-Hour Volumes O
Warrant 5: School Crossing ]
5. Student Volumes --and-- O

5. Gaps Same Period O
Warrant 6: Coordinated Signal System O
6. Degree of Platooning (Predominant direction or both directions) |
Warrant 7: Crash Experience ]
7 A. Adequate trials of alternatives, observance and enforcement failed --and-- O

7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- ]

7 C. 80% Volumes for Warrants 1A, 1B --or-- 4 are satisfied U]

file:///C:/Users/kyles/AppData/l.ocal/Temp/w2k237 1 .tmp 12/17/2013



Warrants Summary Page 2 of 2

Warrant 8: Roadway Network []
8 A. Weekday Volume (Peak hour total —-and-- projected warrants 1, 2 or 3) --or-- O
8 B. Weekend Volume (Five hours total) |
Warrant 9: Grade Crossing O
9 A. Grade Crossing within 140 ft --and-- L]
9 B. Peak-Hour Vehicular Volumes L]
Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ Version 6.40 Generated: 12/17/2013 2:39 PM
12/17/2013

file:///C:/Users/kyles/AppData/Local/Temp/w2k2371.tmp



Warrants Summary Page | of 2

Warrants Summary

Information

Analyst KLL Intersection 8

Agency/Co Transpo Group Jurisdiction

Date Performed 11/26/2013 Units U.S. Customary

Project ID Villages - Phase 2 Time Period Analyzed Weekday PM Peak Hour
East/West Street Roberts Drive North/South Street Morgan Street

File Name Int 8 - 2016 Major Street East-West

Project Description Villages - Phase 2
General | Roadway Network

lr\:lai'?)r Street Speed 25 [v] |Population < 10,000 <‘ Two Major Routes ]
Ngarest Signal (f) 0 [ ] |Coordinated Signal System Weekend Count (]
Crashes (per year 0 [ | |Adequate Trials of Alternatives || 5-yr Growth Factor 0
Geometry and Traffic =E L AL 25
LT | TH RT | LT | TH RT | LT | TH | RT | LT | TH | RT

Number of lanes, N 0 1 0 0 1 0 0 0 0 0 0 0
Lane usage TR LT LR
(\jsﬁ“)":ie Volume Averages | o 1 200 | 168 | 3 | 225 | 51 | 157 (368 | 1 | 84 |a71| o
(';:g:”g‘;e‘ﬂ h)/ Gaps ~foro| ~ | ~Joro| - | - Joro] - | = |os0] -
Delay (s/veh) / (veh-hr) - 1 0/0 - - 10/0 - - J0/0) - - 10/0 -
Warrant 1: Eight-Hour Vehicular Volume [
1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or-- v

1 B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or--

1 80% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach)
Warrant 2: Four-Hour Vehicular Volume /]
2 A. Four-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) ¥
Warrant 3: Peak Hour =
3 A. Peak-Hour Conditions (Minor delay --and-- minor volume --and-- total volume ) —or-- [

3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) [
Warrant 4: Pedestrian Volume C]
4 A. Four Hour Volumes --or-- ]

4 B. One-Hour Volumes N
Warrant 5: School Crossing ]
5. Student Volumes --and-- ]

5. Gaps Same Period ]
Warrant 6: Coordinated Signal System O
6. Degree of Platooning (Predominant direction or both directions) L]
Warrant 7: Crash Experience O
7 A. Adequate trials of alternatives, observance and enforcement failed --and-- ]

7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- ]

7 C. 80% Volumes for Warrants 1A, 1B --or-- 4 are satisfied V]

file:///C:/Users/kyles/AppData/Local/Temp/w2kCF38.tmp 12/17/2013



Warrants Summary Page 2 of 2

Warrant 8: Roadway Network U

8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) --or-- H

8 B. Weekend Volume (Five hours total) |

Warrant 9: Grade Crossing ]

9 A. Grade Crossing within 140 ft --and-- B

9 B. Peak-Hour Vehicular Volumes [:]
Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ Version 6.40 Generated: 12/17/2013 2:41 PM

file:///C:/Users/kyles/AppData/Local/Temp/w2kCF58.tmp 12/17/2013



Warrants Summary Page | of 2

Warrants Summary

Information

Analyst KLL Intersection 9

Agency/Co Transpo Group Jurisdiction

Date Performed 11/26/2013 Units U.S. Customary

Project ID Villages - Phase 2 Time Period Analyzed Weekday PM Peak Hour
East/West Street SE 288th Street North/South Street SR 169

File Name Int9-2016 Major Street North-South

|Project Description Villages - Phase 2

[General | Roadway Network

I_(xajf?)r Street Speed 50 [/ |Population < 10,000 Two Major Routes ]
N.:arest Signal (f) 0 [] |Coordinated Signal System Weekend Count ]
Crashes | |Adequate Trials of Alternatives 5-yr Growth Factor

EB B

Geometry and Traftic T | TH | RT | LT ?f RT | LT ;IH RT | LT TSHB RT
Number of lanes, N 1 0 1 0 0 0 1 1 0 0 1 1
Lane usage L R L T T R
(\\f;:‘)ic’e Volume Averages | g4 | 200 | 37 | 3 | 225 | 51 | 30 | 275 | 1 | 84 | 442 | 162
(Ssg;ﬁsed’h) t Gapa ~doro| — | ~]oro| - | = Joro] - | = ]oro]| -
Delay (s/veh) / (veh-hr) -- 0/0 -- - 107/0 - - 10/0 - - {0/0 -
Warrant 1. Eight-Hour Vehicular Volume [+
1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or-- U]
1 B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or-- [¥]
1 80% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach) [+
Warrant 2: Four-Hour Vehicular Volume ]
2 A. Four-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) [+
Warrant 3: Peak Hour 7]
3 A. Peak-Hour Conditions (Minor delay --and-- minor volume --and-- total volume ) --or-- ]
3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) (/]
Warrant 4: Pedestrian Volume ]
4 A. Four Hour Volumes --or-- ]
4 B. One-Hour Volumes ]
Warrant 5: School Crossing Il
5. Student Volumes --and-- ]
5. Gaps Same Period ]
Warrant 6: Coordinated Signal System O
8. Degree of Platooning (Predominant direction or both directions) O
Warrant 7: Crash Experience U]
7 A. Adequate trials of alternatives, observance and enforcement failed --and-- O
7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- U
7 C. 80% Volumes for Warrants 1A, 1B --or-- 4 are satisfied 1

file:///C:/Users/kyles/AppData/Local/Temp/w2kABA3.tmp 12/17/2013



Warrants Summary

Warrant 8: Roadway Network
8 A. Weekday Volume (Peak hour total -and-- projected warrants 1, 2 or 3) —-or--

8 B. Weekend Volume (Five hours total)

Warrant 9: Grade Crossing
9 A. Grade Crossing within 140 ft --and--

9 B. Peak-Hour Vehicular Volumes
Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™ Version 6.40

] () (]

Generated: 12/17/2013 2:42 PM
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Appendix E: Vehicle Queue Lengths and Available Storage






The Villages and Lawson Hills Master Planned Developments - Phase 2

Future 2020 with Phase 2 Weekday PM Peak Hour Intersection Queue Summary

95th
Available Percentile
# Intersection Storage Queue
1 SE 288th Street / 216th Avenue SE
Westbound Left-Turn >500 feet 79'
Westbound Right-Turn 100 feet 29'
Northbound Through / Right-Turn 225 feet 196
Southbound Left-Turn 150 feet 61'
Southbound Through >500 feet 221
2 SE 288th Street / 232nd Avenue SE
Eastbound Through / Right-Turn 175 feet 20
Westbound Left-Turn / Through >500 feet 20'
Northbound Left-/Right-Turn 425 feet 20"
3 SE Covington-Sawyer Road / 216th Avenue SE
Eastbound Through / Left-Turn >500 feet 166
Eastbound Right-Turn 25 feet 85'
Westbound >500 feet 31
Northbound 650 feet 494’
Southbound 725 feet 715'
4 SE Auburn-Black Diamond Road / 218th Avenue SE
Eastbound Through / Right-Turn >500 feet 20'
Westbound Left-Turn / Through >500 feet 20'
Northbound Left- / Right-Turn >500 feet 47'
5 Roberts Drive / Villages Parkway SE
Eastbound >500 feet 119'
Westbound >500 feet 112
Northbound 125 feet 47'
6 Roberts Drive / Main Street
Eastbound Through / Right-Turn >500 feet 399’
Westbound Left-Turn 150 feet 150°
Westbound Through 475 feet 157
Northbound Left- / Right-Turn 200 feet 69'
7 Roberts Drive / Lake Sawyer Road SE
Eastbound 475 feet 271
Westbound >500 feet 445’
Northbound 200 feet 295’
Southbound >500 feet 77
8 Roberts Drive / Morgan Street
Eastbound Through / Right-Turn >500 feet 195"
Westbound Left-Turn / Through >500 feet 125
Northbound Left- / Right-Turn >500 feet 128’
9 SE 169 / SE 288th Street
Eastbound Left-Turn 75 feet 58'
Eastbound Right-Turn >500 feet 24
Northbound Left-Turn 160 feet 22!
Northbound Through >500 feet 101
Southbound Through >500 feet 201
Southbound Right-Turn 350 feet 20'

12/20/2013
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The Villages

and Lawson Hills Master Planned Developments - Phase 2

Future 2020 with Phase 2 Weekday PM Peak Hour Intersection Queue Summary

95th
Available Percentile
# Intersection Storage Queue
10 SR 169 / SE Black Diamond Road - Ravensdale Road
Westbound Left- / Right-Turn >500 feet 256'
Northbound Through / Right-Turn 375 feet 252"
Southbound Left-Turn / Through >500 feet 491’
11 SR 169 / Roberts Drive
Eastbound Left-Turn / Right-Turn >500 feet 281"
Northbound Left-Turn / Through >500 feet 217
Soutbound Through 375 feet 302
Southbound Right-Turn 175 feet 20
12 SR 169 / Baker Road
Eastbound Left- / Right-Turn 300 feet 66’
Northbound Left-Turn / Through 225 feet 20'
Southbound Through / Right-Turn 425 feet 20"
13 SR 169 / Lawson Road
Eastbound 175 feet 20
Westbound 425 feet 100'
Northbound >500 feet 20'
Southbound 225 feet 20
14 SR 160 / Jones Lake Road
Eastbound Through / Right-Turn >500 feet 45'
Northbound Left-Turn / Through 100 feet 20
Southbound Through / Right-Turn >500 feet 20'
15 SR 169 / SE Green Valley Road
Eastbound Left- / Right-Turn >500 feet 32
Northbound Left-Turn / Through >500 feet 20
Southbound Through / Right-Turn >500 feet 20"
16 SE Kent-Kangley Road / Landsburg Road SE
Eastbound >500 feet 20'
Westbound >500 feet 20
Northbound >500 feet 27
Southbound Left-Turn 150 feet 44'
Southbound Through / Right-Turn 250 feet 146
17 SE Auburn Black-Diamond Road / SE Green Valley Road
Eastbound Through / Right-Turn 325 feet 20'
Westbound Left-Turn 150 feet 20
Westbound Through >500 feet 20
Northbound Left-Turn >500 feet 45'
Northbound Right-Turn 125 feet 20'
18 Lawson Street / Lawson Parkway
Eastbound >500 feet 20'
Westhound >500 feet 20'
Northbound 250 feet 20'
Southbound 400 feet 20'

12/20/2013

Appendix E






