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INTRODUCTION

This appendix discusses the méthodologies used to produce the future year traffic projections found in
the Winslow Sub Area Plan. Information is organized in a series of chapters, many of which are
modified from previously completed technical memoranda. The chapters are as follows:

Traffic Counts. _

Through Movement Analysis

Trip Generation

Trip Assignment Model

Alternatives Evaluation |
Ferry Terminal Alternative Evaluation
Winslow Circulator Bus Evaluation -

NoLh LN



. TRAFFIC COUNTS

Two types of counts were completed for this study: 24-hour directional volume, and peak hour
turning movement counts. The analyses in this study were based primarily on the p.m. peak hour, .
with 24-hour counts used to verify assumptions and to provide information about traffic levels during
other hours of the day. The peak hour in this study was from 4:30 p.m. to 5:30 p.m., when the
highest traffic volumes were observed in the Winslow area. TDA used handheld data collection
devices to input in the p.m. peak turning movement volumes.

Table 1 shows the location, date and source of the 24-hour roadway volume counts. Table 2 shows
the location, date and source of the intersection turning movement counts.

Table 1. Roadway Volume Counts

ﬁmﬁq Source
Winslow Way WB, SR-303 to Ericksen ' 2713/96-2/20/96 City
(Winslow Way EB, Ericksen to SR-305 2/13/96-2120196 City
Winslow Way WB, Ericksen to Madison 2/13/96-2/20/96 City
Winslow Way EB, Madison to Ericksen 2/13/96-2/20/96 City
Ericksen Avenue SB, unspecified 2/13/96-2/20/96 City
Ericksen Avenue NB, unspecified 2/13796-2720/96 City

Wyatt Way EB, Grow to Madison 2/23/96-3/1/96 City

Wyatt Way WB, Madison to Grow 2/23/96-3/1796 City
Madison Ave 11*_113 Winslow to Wyatt 2/23/96-3/1/96 City |
Madison Ave SB, Wyatt to Winslow 2/23/96-3/1/96 City
Madison Ave NB, Wyatt to High Schooi 2/23/96-3/1/96 City

Madison Ave SB, High School to Wyat 2723196-3/1796 City
Winslow Way WB, Ferncliff to SR-305 377/96-3/14/96 City
Winslow Way EB, SR-305 to Ferncliff 377/96-3714/96 City

High School Rd WB, Ferncliff to SR-305 3/7/96-3/14/96 City

High School Rd EB, SR-305 to Ferncliff 3/7/96-3/14/96 City
Ferncliff Ave NB, High School to Winsiow 3777/96-3714796 City
Ferncliff Ave NB, High School to Winsiow 377/96-3/14/96 City
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Table 2. Intersection Turning Movement Counts

Date

Source

|[SR=305/Winslow Way 12/07/95 WSDOT
SR-305/Madison Road 7710/9%6 |  WSDOT -
-305/High School Road ~ 12721795 WSDOT
Wyatt/Madison 2/14796 "~ TDA -
lWHigh School 2714796 ~ TDA
Winslow/Madison 2/8/96 ~ TDA
| Winslow/Madison* . 7/30/96* . TDA'
Winslow/Ericksen _ 2/13/196 TDA
High School/ Sportsman Club Road . 3726/96 TDA
Winslow Way/Fernclitf o 3/21/96 TDA
"Sportsman Club/New 'Brooklyn T 4718796 TDA

L

*Count completed to check seasonal variation in traffic vulumes Rtsults showed this location had shghtly hlghcr volumes

oceurring in February than in July.
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2. THROUGH MOVEMENT ANALYSIS

On Thursday, July 25, 1996, a license plate survey was conducted during the p.m. peak hour to
evaluate the impact of through movements on Winslow area traffic. Through movements are those
which travel from one coilection point to another, not remaining in the dovmtovm core.

A total of 1 474 vehicle plates were recorded between 4:30 p.m. to 5:30 p.m. 'I'he followmg table
shows the collection points and describes the traffic volumes data collected.

Table 3. Location of Collécﬁon Points and Description of Data Couecfed

Trafﬁd

Collection Point - Direction { ‘Comments
A High School Road west of SR-303 WB Al entering volumes collected |
B. Winslow Way west of SR-305 WB  |All entering volumes collected .
C. Wyatt Way west of Finch WB  [Only through movements on Wyatt
. included '
D. High School Rd west of Sportsman Club Rd. WB  [Only through movement traffic on
- High School Road included’
E. Madison Avenue South of New Brooklyn NB  |All exiting volumes collected
e T

Figure 1 shows the location of each study station and the distribution of through trips by station.
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Resulis

Results are summarized in Table 4. The table shows the number of records and the number of
maiches recorded at each station. Stations C, D and E were matched to stations A and B. The
results show that approximately 35% of all trips entering Winslow in the westbound direction (at SR-
305/High School Road or SR-305/Winslow Way W.) continue through to either the western or
southern portions of Bainbridge Island. The remaining 65% either return to the SR-305 corridor, or
remain within Winslow. Through movements that remained within Winslow for more than the
observation period (extended shopping trips, for example) were not included in these statistics.

Table 4. Through Movement Analysis Statistics

Entering Stations - . Exiting Stations |

Station A | Station B_| _Swation C_| Stanion D | Station E | Toml |
Entries 451 310 378 219 116 | 761 |
Valid* ' 378 272 359 207 112 T 650
Maiches 142 ~ 86 109 N 44 228
% of Valid 37.6% 31.6% 30.4% 36.2% 393% | 35.1%
Match A — - 53 59 30 42 |
Match B - = —_ % | 16 T 14 — 86
% of total 62.3% 37.7% 478% | 329% | 19.3% | 100.0%
"through - o : _

*Records within thc first and last 3 minues of the' analysns were elummzed since no matches were posslble (a vehicle could not .
travel from entering to exiting point during that period). i

Travel Times

There were two types of th:ough movements measured, differentiated by the length of time spent
traveling from one data collection point to another. The two types of through trips measured are
referred to as: -

Direct Trips - trips that use Winslow area streets without stopping for goods of services.
Non-Direct Trips - trips that stop in Winslow prior to compl'eting the through trip.

Travel times were used to determine whether persons were traveling through Wmslow ona dlrect or
non-direct trip. Table 5 shows the number of trips by travel time at each station. Based on previous
analyses of route travel time, trips under 5 minutes were assumned to be direct trips. Resuits show
that nearly 59% (33 of 56) of through movements between Station B (Winslow Way/SR-305) and
Station C (Wyatt/Finch) are direct trips. From Station A (High School/SR-305), Station D at High
School Road/Sportsman Club Road, 52.5% (31 of 59) of through movements are direct trips.

Overall, approximately 43% of through movements are direct trips and do not make a stop within
Winsiow. The remaining 57% have travel times above 5 minutes (non-direct trips) implying that
soime type of stop was made. Approxxmately 15% of all traffic entering at Stations A or B were
direct trips.
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Table 5. Results of Travel Time Analysis

Station C Station D Stauon E ~“Total
< 5 minutes 17 31 12 60
to 7 min 2 0 i 3
to 10 mun ] 3 1 13
10 min or more 25 25 16 66
otal 53 59 30 142
direct trips to throughj 32.1% 52.5% 40.0% 42.3%
of total through trips 31.3% — 413% 21.1% 1000%
% direct trips to all trips , ' 16.1%
Number (%) of entries at A 371 (38.3%) |
tation B: Winsiow way, west of SR-
| Station C Station D “Station E Total
,l < 3 minutes 33 ] 1 39
to 7 min 3 _ 3 2 10
F to 10 min 5 1 2 8 |
E.O min or more 13 ¥i 9 29 I
otal 56 16 14 ' 86 I
,jb direct trips to through 38.9% 31.3% T1% 33% |
7 of total through trips 65.1% 18.6% 16.3% 100.0%
[% direct trips to all trips] 14.3%
Number (%) of entries at B

ombin olumes: Stations A an
Station C Station D Station E Total J
< 5 munutes 50 36 13 99
D t0 7 min 7 3 3 13
[/ t0 10 min 14 4 3 21
10 mun or more 33 32 S 23 95
otal 109 75 44 228
% direct trips to through 45.9% 480% 293% 43.4%
% of total through trips 47.8% 32.9% 19.3% 100.0%
% direct trips to all trips 157%
Number (%) of total entries 630 (35.1%) |’
wm

Conclusion

Based on the results of the through movement survey, the construction of a bypass' route could reduce
the number of trips through the core area by at least 15%, without negatively impacting the business
community. Additionally, through trips traveling eastbound could also be diverted, further lowering

Winslow - Transportation Technical Appendix 7 ' January 10, 1997
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the number of through trips in the core area. Success of a bypass route depends on adequare traffic
calming measures. and providing equal or near equal travel times on the bypass route. Redirecting
these through trips around Winslow’s core may ailow new. development to occur without negatlvely
zmpacnng the existing roadway network. :
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3. TRIP GENERATION

Growth in Traffic

Changcs in land use dictate the number of new cars which will be placed on Winslow area roadways.
A total of approximately 1,500 new dwelling units and 439,000 s.f. of new commercial space was
assumed. Table 6 shows the growth in p.m. peak hour auto trips by zone in Year 2012, due to
increases in residential growth. o , S ' o :

Table 6. Traffic Growth

_ - Auto Trips |
Work Trips Non-Work Trips |Work/Non-work] Pedestrian/Transit

_ , ‘ Trips Trips
Residential {inbound] Outbound Outbound,  Total Inbound” [Outbound
Units ' . . ' .

A 200

B 200

C 120

D 380 20 10 14 14 58 104 47 |
" E 40 1 0 0 3 13 6

F 230 2 3 3 9 78 39
‘LG 125 7 3 8 ] 25 31 1z |

H 160 26 13 3 g 35 25

40 3 3 6

a—
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T 345
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The location of the zone affects the number of work or non-work trips made by automobile or made
by foot, bicycle or transit. - For example, a zone near the ferry terminai would likely have more
pedestrian trips than a more remote zone. The percentage of trips made by foot was based on studies
by Fruin (1971) and Bowman, Fruin and Zegeer (1989). To be conservative, no further reductions
were assumed for the introduction of the Winslow circulating bus.

Retail Trips

Retail trips were also estimated by retail zone. The number of trips is based on the trip generation
rates established by the Institute for Transportation Engineers (ITE) Trip Generation Rates for
specialty retail (ITE land use 814). As per ITE instructions, a 45% passby adjustment was made,
which reflects that existing trips to the area may also access the future retail constructed in the area.

Winsiow - Transportation Technical Appendix 9 B January 10, 1997
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Table 7. Retail Traffic Growth

TAIL PROJECTIONS

" Zone s.f. ITE PM |wipassby adj In Out Internal | External

(thousands)) Peak | - o = S

TV 100 403 271 130 141 41 230
IP W 82 404 222 107 116 12 210
I X 147 725 399 191 207 40 359 “
| Y 40 197 108 52 56 12 ~96 |

Z 70 345 150 — 01 99 9 181
2164 1190 571 619 114 1677 I

A total of 1190 new p.m. peak hour trips were assumed to be added to the Winslow System. Of
these 114 were assumed to be new internal (within Winslow) auto trips, while the remainder were
assumed to.be from persons not living within Wmslow (area retail sérves all of Bainbridge Island as
well as outlymg areas). _ :
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4. TRAFFIC ASSIGNMENT MODEL

A peak hour model was developed to assess the unpacts of the changes in land use. The -

model was used to assign new traffic, as projected in the trip generation estimate, to area roads. The
spreadsheet-based model assigned future traffic based on existing turning movements, traffic volumes

and travel patterns. The No Action, Sanctuary and Dispersed alternatives were modeled, as described
below:

No Action — Growth in traffic followed existing patterns, with increases in both internal and through
trips based on increases in land use.

Sanctuary Alternatwe -- Through trips (trips that travel through Winslow without stoppmg). were
reassigned to SR-305 to show the effects of the bypass route,

Dispersed Alternative - Trips were redistributed to the new intersection on SR-305, assumed to be
located at Knetchel Way. Through trips were reassigned on SR-305 bypass route. Encksen Avenue
was changed to a southbound one-way street south of Wyatt Way.

Figures 2 through 5 show the total turning movement counts for existing conditions and each future
year alternative. -

Level of Service analyses were run at all study mtersectxon Thc printouts from the L.OS calculations
are found in Appendix A. :

Winslow - Transportation Technical Appendix u January 10, 1997
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5. ALTERNATIVES EVALUATION

A pumeric evaluation was conducted to develop a single performance indicator of how well each
alternative meets the evaluation criteria.

. For each criteria, points were assigned based on the standard. For example, for intersection
and roadway LOS, 10 points were given for LOS A and 6 points for LOS E. The total scores
were then normalized, so that in all cases the existing condition score equaled 100 pomts
This allows comparison of each alternative to existing conditions.

Roadway LOS and Intersection LOS

The following scoring was applied to every intersection or roadway segment to result in an overall
score. The overall score is the sum of the points assigned for each individual roadway segment or
intersection. Intersection LOS results are found in the transportation section of the Winslow Sub
Area Plan. The LOS F score of -2 points was assigned because LOS E i is considered by the C1ty as
the mxmmum standard.

Scoring: LOS A=10, LOS B=9, LOS C=8, LOS D=7, LOS E=6, LOS F= -2

Table 8. Intersection LOS

Criterion Existing No Action ‘Sanctuary Dispersed ||

Intersection LOS Score: 52 20 55 60 ||

Normaiized Score: 100 33 - 106 115 "

As seen in the table above, the Dispersed alternative provides the best LOS at all study intersections.
However, the Dispersed Alternative included signalization of Winslow Way/Madison Avenue and

- Wyatt Way/Madison Avenue. Both the Sanctuary and Dispersed alternatives provide improved
operations over existing intersection LOS.

Table 9. Roadway LOS

"Cntenon Existing No Action Sanctuary Disperse& ||

[[Roadway LOS Score: 126 - 105 , 123 119 |
"Normalized Score: 100 83 98 94

The table above shows that the Sanctuary alternative provides the best roadway LOS. The bypass
road channels much of the "short-cut” traffic around Winslow's core. As seen in the scores,
roadways are expected to be more congested than current conditions.

Travel Time

The total minutes of travel time for the shortest route from the intersection of Winslow Way/SR-305
to the intersection of Finch Road/Wyatt Way was used to score the alternatives. The inverse of the
travel time result was normalized to produce the scores below.

Winslow - Transporuation Technical Appendix 16 January 10, 1997
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_Sancmuary | Dispersed ||

5.5 5.9
61 57 "

The scores show that travel through Winslow is likely to take longer under all future scenarios.

Normalized Score:

Pedestrian/Bicycle Iingrovements

Each alternative was evaluated on the extent of pedestrian and bicycle facilities provided. The
Sanctuary alternative provides an extensive network of both bicycle and pedestrian amenities. The
Dispersed alternative provides an improvement over Existing and No Action, but devotes more City -
resources towards roadway and intersection improvements. The No Action option includes expected
increase in sidewalk facilities over time. Scoring is based on an estimate of the number of miles of
pedestrian facilities proposed under each alternative. '

Table 11. Pedestrian and Bicycle Improvements

Pedestrian/Bicycle Improvements Existing No Action Sanctuary Dispersed f]
Degree of Improvements 5.7 — 8.0 215 128 |
Normalized Score: 100 139 377 224 ||

Results of the Eiraluation

Table 12 summarizes results of the aiternatives evaluations. Scores above 400 (the existing conditions
score) show overall improvement to the transportation system, where scores below 400 show
conditions worse than those existing at present. As seen in the table, the Sanctuary Alternative
received the highest point total, scoring highest in all but one category. Therefore, it best meets the
criteria set by the community. The No Action alternative is not desirable in that its score implies
conditions substantially worse than currently exist.

Table 12 . Results of Evaluated Circulation Alternatives
CRITERIA Existing| No Action |Sanctuary|  Dispersed
tersection LOS 100 38 106 115
oadway LOS 100 83 98 94
ravel Time ‘ 100 45 61 57
([Pedestrian/bicycle improvements| 100 139 377 224
" Total 400 305 642 490
Winslow - Transportaiion Technical Appendix January 10, 1997
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6. EVALUATION OF FERRY TERMINAL ACCESS

- This evaluation focuses on the four proposed mtersecuon alternatives for Winsiow Way/SR-
305/Otympic Drive. The analysis identifies which ferry terminal circulation pattern best serves the
(City’s interests. The evaluation does not pretend to represent the interests of other parties in the
decision process, such as Washington State Ferries, Washington Department of Transportation and
Kitsap Transit.  The method of evaluation of the ferry terminal scenarios follows that used in
Winslow’s circulation alternatives section. The results of each criterion were assigned 2 point total,
which is then normalized based on existing conditions. The alternative with the highest number of
points best meets the criteria set by the City of Bainbridge Island and the Winslow community.

Four alternatives were proposed by WSF to move traffic to and from the ferry terminal. The
alternatives for the Winslow Way/SR-305/Olympic Drive intersection are described below:

Alterpative A: The intersection would remain a four lane intersection (northbound/southbound) with
one of the two southbound lanes becoming an exciusive HOV lane/right turn only lane. Bicycle lanes
would be added along the east and west shoulders of SR-305 and Olympic Drive.

Alternative B: This alternative is proposed as the same as Alternative A, except an additional
southbound lane would added to provide two southbound general purpose lanes and an cxcluswe HOV
lane.

Alternative C: This alternative provides three travel lanes southbound and northbound. One lane in
each direction would be designated as an exciusive HOV lanefnght turn only lane. Bxcycle lanes
would be prov:ded along the east and west shoulders,

Alternative D: This option develops a grade separated intersection for through traffic. Unlike
previous grade separated proposals, this would leave the intersection of Winslow Way/SR-
305/0Olympic Drive unchanged from its current configuration. The intersection would serve those
who live or shop in Winslow, while the underpass would provide "free-flow" movement for those
traveling along SR-305.

(Note that WSF has proposed outbound holding lanes to improve LOS at Winslow Way/SR -305.
Alternatives A, B and C would likely beneﬁt from this plan.}

Evaluation of Ferry Terminal Scenarios

_ Each criterion is- defined below and the acceptable standard is described. Scores are normalized based
~ on existing conditions so that for each criteria, comparisons can be made between altematlves and
existing condmons

Level of Service

Intersection LOS is a function of the signal timing and traffic volumes at each approach. To meet the
WSF criteria of unloading the ferry within 6 minutes, the signal timing for the exiting lanes (south leg
of Winslow Way) would have to be extended for Alternatives A through C to prevent a queue that
might impede the unloading process. Alternative D is assumed not to require an extended cycle to

Winsiow - Transportation Technical Appendix 18 January 10, 1997
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e

clear traffic. To estimate the LOS with an extended cycle at Winslow Way/SR-305/0Olympic Drive
intersection the following steps were completed: ' L

: The storage ‘capacity (in number of passenger vehicles) was estimated.
3 To meet the 6 minute ferry unloading criteria set by WSF, the number of vehicles that

would have to be cleared through the first cycle and subsequent cycles was calculated.
¢ The remaining vehicles were assumed to exit using "normat" signal operations.
L ]

To represent the impact over a 15 minute period, the initial "clear” cycle (to prevent
backup onto the ferry ) was considered as a "dummy" phase. ‘ :
. The signal was optimized based upon existing volumes and the dummy phase.

The calculation spreadsheet for this analysis is found in Appendix B.

The resulting score for the Winslow Way/SR-305/Olympic Drive intersection alternatives is shown in
Table 13. R '

Table 13. Intersection LOS Scores

Signalized Existing [No Action . Alt. D
|{Intersections | 4lanes | Slanes | 6lames | Grade Separated
SR-305/Winslow 6 | 2 2 2 2 5

Way LOS Score: R "
Normalized Score: 100 -33 -33 33 150

L] or = -

Alternative D, the grade separated alternative, is the only alternative that provides an acceptable LOS.
Use of outbound holding lanes could improve LOS for Alternatives A, B and C to an acceptable
level!. ‘

Impact on City Streets

To minimize the impact to the Winslow community, ferry operations should be limited to the SR-
305/Olympic Way corridor. Currently, many ferry terminal functions use City streets. For example,
both passenger pick-up and drop-off and ferry terminal parking rely on the use of Winslow Way.
This existing condition results in high vehicle volumes on Winslow Way, Ferncliff Road and the
eastern portion of High School Road. Only Alternative D is assumed to isolate all ferry terminal
functions on Olympic Way, since other alternatives lack sufficient intersection capacity to handle the.
additional trips. The approximate number of trips using the Olympic ‘Way corridor associated with
each alternative is used to evaluate this criteria.

MThe assumption here is that the delay experienced by outbound traffic in the holding lanes would not be included as
part of the overail intersection delay.

Winslow - Transportation Technical Appendix 19 January 10, 1997
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Table 14. City Streets Scores

%

Existing | No Alt. A" | Alt. B | Alt.C Alt.D
- { Action| 4lanes | 5lanes | 6 lanes Grade Separated
Vehicies per Hour | 434 434 434 434 434 765
Normalized Score: 100 100 100 100 |~ 100 176
e -

coring:

Pedestrian Crossing

Pedestrian connections were assessed based on the crossing and waiting time required to cross the
Olympic Drive/Winslow Way intersection in the eastbound movement. The inverse of the travel time

result was used to normalize the scores.

Table 15. Ped&strian 'Crossing Scom

M

Eastbound Existing No Alt. A | Alt. B | Alt. C Alt. D
Crossing Action | 4 lanes | 5lames | 6 lanes | Grade Separated
Crossing time 56 59 87 | 90 93 66 ‘
|| Normalized Score: 160 | 98 | 65 63 61 | 85
.

Results of the Efalu‘aﬁoﬁ

As seen in Table 16, the grade separated alternative. (Altemat:ve D) has the highest scare. The
alternative best meets each of the City of Bainbridge Island’s cntena

Table 16. Summary of Results - Normalized Scora

w
Alt. A Alt. B Alt. D

Criteria Existing | No Action . Alt. C A
Intersection LOS 100 -33 -33 -33 <33 150
Impact on City streets 100 100 100 100 100 176 |
Pedestrian crossing 100 98 65 63 61 85

| 300 165 132 130 128 411
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