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WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION

The Burlington Northern and Santa Fe
Railway Company

Petitioner,

vs.
City of Renton, Washington

Respondent

DOCKET NO. TR-O l 0316

PETITION TO CONSTRUCT OR
RECONSTRUCT AHIGHWAY-RAIL,
GRADE CROSSING AND INSTALL
AN INTER-TIE BETWEEN A
HIGHWAY SIGNAL AND A
RAILROAD CROSSING SIGNAL
SYSTEM

USDOT CROSSING NO.: 91-724U

Prior to submitting a Petition to Construct ahighway-rail grade crossing and install an inter-tie
between a Highway Signal and a Railroad Crossing Signal System to the Washington Utilities and
Transportation Commission (UTC), State Envirorunental Protection Act (SEPA) requirements
must be met. Washington Administrative Code (WAC) 197-11-865 (2) requires:

All actions of the utilities and transportation commission under statutes administered as of
December 12, 1975, are exempted, except the following:

(2) Authorization of the openings or closing of any highway/railroad grade crossing, or the
direction of physical connection of the line of one railroad with that of another;

Please attach sufficient documentation to demonstrate that the SEPA requirement has been
fulfilled. For additional information on SEPA requirements contact the Department of Ecology.

The Petitioner asks the Washington Utilities and Transportation Commission to approve
construction or reconstruction of a highway-rail grade crossing and inter-tie the highway signal
with the railroad crossing signal system.

D Construction X Reconstruction
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Seetion 1—Petiiio»e~~'s Isrfvrnrafio~r

Tl~e Burlington No~fii~ern and Santa Fe Raih~~ay Company

Petitio

Signature

2451 Occidenta] Avenue South. Suite 1 A
Street Address

Seattle WA 9813A
City, Siate and Zip Cade

Mailing Address, if different than the street address

Richa~•d W. Wagner
~Otlt8G1 ~CI'5011 NA17t8

206-625- 6152(635G Ricl~ard.Wa~ner(a~BNSF.c4►n
Contact Phone Number attd E-mail Address

Secfiou 2 —Respo~t~le~~1's Irrforr~rution

City of Renton
Respondent

l OSS South Grady Way
Street Address

Renton WA 98057
City, State acid Zip Code

Mailing Address, i#'di['ferent than tits street address

.tames P. Wilhoit
Coss#act Person Name

(~25)X330-7319,_jti+ilhoit r~i,rentom~•a.~ov
Contact Phone Nutnbec and E-i~~ail Address



Sectioli 3 —Proposed or Existit:g Crossing Location

1. Existing highway/roadway Lake Washington Boulevard

2. Existing railroad The R„rt;ngtc,n Northern ~4c Santa Fe Ry,

3. Location of proposed crossing:
Located in the. T~ 1/4 of the ~T 1/4 of Sec. _~ , Tw~~, Range ~r W.M.

4. GPS location, if known 47.5028364, -122.1997135

5. Railroad mile past (nearest tenth) 3.97

6. City Renton County King

Sectiotr 4 —Proposed or Existing Crossing Information

1. Railroad Company The Burlington Northern &Santa Fe Ry.

2. Type of railroad at crossing X Common Carrier 0 Logging ❑Industrial

❑ Passenger ❑Excursion

3. Type of tracks at crossing x Main Line ❑Siding or Spur

4. Number of tracks at crossing l

5. Average daily train traffic, freight 7

Authorized freight train speed 10 Operated freight train speed 10

6. Average daily train traffic, passenger _~

Authorized passenger train speed N/A Operated passenger train speed N/A

7. Will the proposed crossing eliminate the need for one or more existing crossings?
Yes No x

~ 8. If so, state the distance and direction from the proposed crossing.
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9. Does the petitioner propose to close any existing crossings?
Yes No x

Section S — Tefrcporaiy Crossing

1. Is the crossing proposed to be temporary? Yes No _X_

2. If so, describe the purpose of the crossing and the estimated time it will be needed

3. Will the petitioner remove the crossing at completion of the activity requiring the temporary
crossing? Yes No

Approximate date of removal

Section 6 — Ccrrrent Highway Traffic Ltfor~nation

1. Name of roadway/highway Lake Washington Boulevard

2. Roadway classification ~~ li ity roa

3. Road authority Citv of Renton

4. Average annual daily traffic (AADT) 18,000

5. Number of lanes 2

6. Roadway speed 25 MPH

7. Is the crossing part of an established truck route? Yes ._.— No --X--

8. If so, trucks are what percent of total daily traffic?

9. Is the crossing part of an established school bus route? Yes _~~ No

10. If so, how many school buses travel over the crossing each day? ~ ~

11. Describe any changes to the information in 1 through 7, above, expected within ten years:
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Section: 7 — Alte~•natives to the Proposal

1. Does a safer location for a crossing exist within a reasonable distance of the proposed location?
Yes No X

2. If a safer location exists, explain why the crossing should not be located at that site.

3. Are there any hillsides, embankments, buildings, trees, railroad loading platforms or other
barriers in the vicinity which may obstruct a motorist's view of the crossing?

Yes X No

4. If a barrier exists, describe:
♦ Whether petitioner can relocate the crossing to avoid the obstruction and if not, why not.
♦How the barrier can be removed.
♦ How the petitioner or another party can mitigate the hazard caused by the barrier.

I-405 freeway overhead, piers can block sight distance

5. Is it feasible to construct an over-crossing orunder-crossing at the proposed location as an
alternative to an at-grade crossing?

Yes No x

6. If an over-crossing or under-crossing is not feasible, explain why.

I-405 freeway overhead is too close to intersection, price of grade separation underpass is

ver; high and he~nnd current htkjg~t and traffic vnli~me~ ~ln not warrant gra P ~P~ aratinn

7. Does the railway line, at any point in the vicinity of the proposed crossing, pass over a fill area
or trestle or through a cut where it is feasible to construct an over-crossing or an under-crossing,
even though it maybe necessary to relocate a portion of the roadway to reach that point?



Yes No _X_
8. If such a location exists, state:

♦ The distance and direction from the proposed crossing.
♦ The approximate cost of construction.
♦ Any reasons that exist to prevent locating the crossing at this site.

9. Is there an existing public or private crossing in the vicinity of the proposed crossing?
Yes X No

10. If a crossing exists, state:
♦ The distance and direction from the proposed crossing.

r Whether it is feasible to divert traffic from the proposed to the existing crossing.

r Q.02 mile south- Park Drive overhead bridge- Public

0.08 mile north -Gene Coulon Park -Public crossing

♦Not feasible to divert traffic from the proposed to the existing crossing



Section 8 — Siglit Distance

1. Complete the following table, describing the sight distance for motorists when approaching
the tracks from either direction.

a. Approaching the crossing from South ,the current approach provides an unobstructed
view as follows: ~Nonn, soup, ea5~, ~v~c~

Direction of si ht left or ri ht
Number of feet from
ro osed crossin

Provides an unobstructed
view for ho~v man feet

Ri ht 300 VIew obstructed

Ri ht 200 View obstrucked

Ri ht 100 130
Ri ht 50 60
Ri ht 25 30
Left 300 650
Left 200 780
Left 100 890
Left 50 950
Left 25 850

b. Approaching the crossing from North ,the current approach provides an unobstructed
V1eW 1S fO110WS: (Opposite direction-North, South, East, Wesq

Direction of si ht left or ri ht
Number of feet from
ro osed crossin

Provides an unobstructed
view for how man feet

Ri t 304 View obstructed

Ri ht 200 200
Ri ht 100 100
Ri ht 50 50
Ri ht 25 30
Left 300 330
Left 200 400
Left 100 500
Left 50 620
Left 25 850

2. Wilt the new crossing provide a level approach measuring 25 feet from the center of the
railway on both approaches to the crossing?

Yes X 2~io

3. If nat, state in feet the length of level grade from the center of the railway on both approaches
to the crossing.

4. Will the new crossing provide an approach grade of not more than five percent prior to the
level grade?

Yes X No



S. If not, state the percentage of grade prior to the level grade and explain why the grade exceeds
five percent.

Sectiofr 9 — Illsestratrnn of Propnsed Crossing Confrguratron

Attach a detailed diagram, drawing, map ar other illustration showing the following:
♦ The vicinity of the proposed crossing.
♦ Layout of the railway and highway 500 feet adjacent to the crossing in all directions.
0 Percentof grade.
♦Obstructions of view as described in Section 7 or identified in Section 8.

s Traffic control layout showing the location of the existing and proposed signage.

Section IO —Sidewalks

1. Provide the following information:
a. Provide a description of the type of sidewalks proposed.
b. Describe who will maintain the sidewalks.
c. Attach a propased diagram or design of the crossing including the sidewalks.

a. & c. See attached eachibit

b. City of Renton and Southport development will maintain the sidewalks.



Section ll —Proposed Warning Signals o~• Devices

I .Explain in detail the number and type of automatic signals or other warning devices planned at
the proposed crossing, including a cost estimate for each. If requesting pre-emption include the
type of train detection circuitry, sequencing and advanced preemption time, justification for the
changes and its effects on current warning devices and warning times for drivers.

Install automatic flashing light traffic control devices (1 cantilever and 1 shoulder mounted type)

with gates and constant warning time devices. Total cost $128,808

2. Provide an estimate for maintaining the signals for 12 months.

3. Is the petitioner prepared to pay to the respondent railroad company its share of installing the
warning devices as provided bylaw?

Yes No City of Renton is funding project per agreement



Section 12 —Traffic Signal Preen:ptiofr

Complete the attached Guide for Determining Time Requirements for Traffic Signal Preemption
at Highway-Rail Grade Crossings.

1. Specify simultaneous or advance preemption requested.

If advance preemption, what is the preemption-time.

Section l3 --Additional Information

Provide any additional information supporting the proposal, including information such as the
public benefits that would be derived from constructing a new crossing as proposed or modifying
an existing crossing. Provide project specific information.
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Section 14 —Waiver of Hearing by Responde~it

Waiver of Hearing

The undersigned represents the Respondent in the petition to construct or reconstruct a highway-
railroad grade crossing and inter-tie the highway signal with the railroad crossing signal system.

USDOT Crossing No.: 91-724U

We have investigated the conditions at the proposed or existing crossing site. We are satisfied the
conditions are the same as described by the Petitioner in this docket. We agree that a crossing be
installed or reconstructed and the highway signals inter-tied with the railroad crossing signal
system and consent to a decision by the commission without a hearing.

Dated at ~1'~ ,Washington, on the ~ ~ ~ day of

_,20 ~.

Gregg Zimmerman

Printed name of Respondent

's Representative

Public Works Administrator
Title

City of Renton

Name of Company

425-430-73 t 1 gzinmlerman-c~rentantiva.gov

Phone number and e-mail address

City Hall, 5th Floor,

1055 South Grady Way
Renton WA 98057

Mailing address
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GUIDE FOR DETERMINING TIME REQUIREMENTS FOR
TRAFFIC SIGNAL PREEMPTION AT HIGHWAY-RAIL GRADE

CROSSINGS

~~, Renton,bVA D~~ 061214

Caunly ~~~ Corrpletedby CTCirre.

Dis9rict ~~~County DisirictAp~oaal

~t.~.o~;ng sve~i Pa211e1 St2H Name
1

`— 

Southport Boulevard
SNOW NOt~fl AROrY TnHc SiV'}d G~ ParnAef 5trev

Crosse'~g 3ireel Name

rn~* Lake Wasivngt~ Boulevard
Ita3o:rd f~-~ Howse

G Wznunp Oetice

Ra~roatl NSF Raaroad Contact ~+ck Wagner

Crossng DOTS 091724U p~nQ (206 625-6152

fiECilflN 1' ~iGHT-QF WAYTRRN£rd=ER iTktE~ALt;tJ3.RTIIIN

Prtrtn~ vorlticatlon une! roa~saneo ftmr

i, Preerr~ delay tine (seconds) .......................... _ . .

2. Contrdier re~orisetcne to ~r~mq (seconds)

3. Pre2rnGd verification and response Gme (sewnds). add lines i oral 2

Wc~et~caao ce~mlctin{~ Yo-,~1c)o Umv

3. WorsEeaseccaiflictmgveticlept~sen!anaer.. .

5, Mirimum green Grre during rigtA-of-wray iran~er (secnrcJs)

S. Oih~r preen Urre durk~g righ6aP-wa/ tcan~er (seconds .

7. Yelcxnrchar~getsne(secaxis) ......................

8, Red clearance time (sxond~l .....................

9, VVorSrcase contl!cting veracfe tirre (secorxis~: acki lines 5 through 8

AommhB

~, 0.0 Prop.Fkmvare 4.53a

~ 1.0 ~trdierP~Pe. EagIeM50

...._ ...................__.3, LU

Rontarha

g. 5.00

~, QAD

7, 3.50

g, 2.00

....a 10.5

Warat-caoo can4AcUnq podoatrler~ U,~

@Q. Worst-cam coni4ctin9 pe(legtlaro phasa mxr~Uer ...................iA ~ Fnrnarhr

1i, Mirdreumwa9ctirne~uir~grigtd-of-vs~tra~r~er{~cce~dsy........ ~~, 00

3x. Pede~rian clearance 6me during rigid-oFw-ay Uansfer (~conds} . ~a, 20 0

t3. Vehicle yeib~rr change time, f rrol ir~tuded on line 72 {seconds} 13. 3 3

99. Vet~icie red clearance time, if rrot inc{uied o~ line 12 (seconds} .. #;. 2 0

~5, Wnrst•case conikciing pedesGia7 time (secorvJs) add Gees 11 IFuaugh 14 ig. `l5 5

Wcrgt~casa canfllaUn~ rahide ar poel~airl~r tlmo

tS. Worst-ca5e conflicting vehicle w pedestrian tine (secgnds): macirrum vi lases 9 acid 15

3T. ~gf~t~o6~ay barafer Umo (secamis): a~W Una.+ 3 anJ iG ..

12

~~, 25.5

i7. 26 5



SEC710N 2: QitEt3E CLEARANCE TIME CALCtitATFON i~:~
Doran~ UVCD _ pr,~a. ui~

C5P

6 ~ ~~ ~ (~ ~Or~igivdi:W

G50 = C2aer stvag~ dntnnu
617CD • ~;~m tract cFna~rcn d~~taxe

OVL. ̀  6vags val:icL~ ia~h

~ ~ ~cwe shhuV dstenca a3:astwfn~ rkm~a
6VC0 = C.,e:ig~ vatecin deararscn 6Caxa

Remarks

t8. Clear storage distance {CSD, feet) ._ ....................................78. 57

18. Minimum tack clearance disk~nce (MTCD, feEt) .........._.... .i9. ~~B

20. Oes{gn vahicl= length (OVL, feety ...................................._20. 15 Oe9ign vehicle type Tractor•Trader

21. Quaue start-up dt~tance, l (taet} add Fnes 18 and 79 ... .................. 21. 173

Remarks

22. Time required for design vehocia to start moving} (sewn~9e): caku9ate as 2+(1 20) 22, fd 7

23. Deslgnveh:cle cleare~x distance DVCD (Feet}: add Snes t9 and 20 .......23. i91

24. Tfine for design vehScte to acceler¢ta Irirouph rite pVCD (ser~nds) .,.......... yq, 1 P 1 a+ea tran F~,~o a m n~,<r.~:

25, Queue cleazance Uma (secontla): add t3nee Yt and 2d ..................................................... 25. ?9 8

SECTION 3: MAXIMUM PREEN.PTIt1N 71ME CALCULATION Remarks

26. Right-of-vray trarater time (szconds) lire 57 ........................... ... T6. ~ 5

27. Queue CI¢aranes rim¢ (secards} line 25 _ ,........... 27. 2̀ ~ 8

28. Desired minimum separatwn hme (seconds! ..................................... 28. 4 0

29. 61a~fnaum preempfion tune [seconds): add lines 28 thraugh28............ .......... 809........ ..... 29.

SECTIQN 4: SUFFIClENY WARNING Tl3~IE CHECK

30. Re ulretl minimum time, MT seconds r re ulations 34, ~ ~9 ( ) P8 9 ..---....

31. Clearance time, CT (seconds) get from railroad ....,....31. ~ ~ ~

32. Mlnfmum w~cNr~ time, MNJT (5ecpnOs) atltl lirx;s ...... 3p, 320

3~. Advance pveemptbn sine, APT, tt provitled {secontls)~ get tram rallroatl 33. ~ Q

Remarks

Fx:sLng 9NSF desgn

Excludes butter [dine (BTj

34. Warning time provided bf the taitroad (seconds) add lines 32 and 33 34. ~ ~

35. AddHlonsl mrntng time required from ral4; sad (aucondaj: Bub4rael Ilne 34 from 11ns 29,
round up to nearest furl seaca4, eMcr tl H 4ess ttu+n 0 ............ ............,. 3S.

it the addmonal warning tim: regWrea (line 3Sy is greaur than zero, additbnal waming Ome has ro be requested from the railroad
Al:ernativety, the ma~cimum preemption bins (line 29) may be deceased after performing an engirreert~g study to irnrasligaite the
possibi6ry at reducing the vetoes on fines t. 5 6, 7.8, t t. tt, 13 arxf 79

Remarks:

l3



5ECTIDN 5 ?f~iC CLEARANCE ~GAE£N TIME ~AL~I3LATI6N ~OrTf1ON?LL)

Prernpt Trap CtuHc

3G AcMatue praemfY~nl ume{R PT}prcritled (setanctsj 3b. 19D canss)mry.sca9kse 3sesas

3T i49Ulty*AertOt'Maxlmu»APTdvttotrAtnh3t7di'tt~ 37. itt0 scntac~.sa.•.ta8.s?s

38 Atanr: APT (5~^.avttJ mu~as~ t:ne 3o arsd 37 3& ~ a F2ematks

34 MfnraPan c~.:raDart iat Che Vack tlearance speen +nde~va~ (s~c-~. y^;,: 30 15D Fatzero rd~~ra~ce ~-ea~hon terse

~d0. C3arrsdu~,waP.crstzrtcdprecmpthr(xtara9s} addl~x~s38and39 X56. '~4

41 i'reempRv?rtficaUon nrttf te5porge tLme (seconcb) 1,ne 3 d1. ~ Q iutxaAcs 

32 CAS-cast carnttang vr~Ge er p~ar_shxm tme;szcands) usva=y o a2 Fa —e..__~~

4y Muw-na~ rys~tot vray tra;~ster time isecomis) add ~ nrs 9 t a~ 42 4s. ~ fl

A4 Rfmm~+~ aecic Ueararce gz~n nmr {se.-an~s3 wbvact 6ne a'= from Nrr 40 4i ~ ~

Gearing of Cle:~ Storage Disia~ep

d5. 71me requited ro: a~ ~~, vehic~e to s~+rt mawing (seoands} ene 22 d3. 10 7

A8 Gesgnvzit~clec}re~ancec°~star~ce{DYCD,teat}fnt23 46 ~g~ ~(temarks

4T. Po+Let of cSp ro etuar during Uack cleara:~:e phase (teeif 47. i7 CSp' in F+~u~E 3 in Ireauctions

48 G ,~gn vstccla relnc-atcon dcslanrR (DVRO feet} add lines 48 and 47 d& 2''~

d9 Timsr~ga~reCtordesY~nv~triclrtoaccelarasaihroug~OVftO{secw~ds) d8. ~~° R"~°'~"~~~°̀ h"""'"'

30 limo Fn dear portan at clear storage distarsce (secones) add firres 45 and 49 :rD, ~~

51 7raek clearance grren interval ~seepnQs}• maximum of Iinef t4 nn05D,round up La ncorez4 tuN second ... dt

~EC2'10?16. VENICIE-GATE iP7T~{L1S:ilONCHECK (RJPTIONAL'~ /

52 Rtghi~€~-~s~aytramste~ome(eecands)une17 52. ~~ ~,1~=i~f-

53 Time recgrtrn~Cf`~~ deign veh~ck ro s~R moving (seccr~as) hne 2~ 53, ~n 7 ỳ

:tA Tima required far des~r xehcie to accelerate through pVl (on Ise 7D seconds} 54. ~~" T0~° ~°' "'~'~'""
r

55 Tema regtinred (or ~sgn veha:le to its r~descend ng gate (s~tvrxtyy add hnesa2 tPg~c~ij 54 9g 37 2

''^~. `~ Remarks` ,

56 DuraLan of fl3sti ng lighq Uefore date descent start (n?;.-;r Qsj gel tt Yi'rasraad 36

~~i:_ i'~amark~

~7 FuU gate descent trine (sewnday get hom ra~lraad/ ~..` 57~ " ~.,.

56. P~c~.uraonotrro~rirReractiongatedestrr s'e ....._ . 58. R~ftemF:, .s~,rac.,cao,~a
J ,..

64 Nor~trrteractlon gate Descer(secn nds) mWtlpty Anee 67 an0 58 &4. a Q

80. Time ava=tab r dextgrt vefr~c~ to clear descericiur„ gate (seconds) add )~nes Sb anti 59 6p. ~,

bt nca pro~np8o~ 4me (~ required to avoid d¢ni8n vehicle-gate lnteracdon (secoMts}-
„s" subtract ttna 60 hen fine 5i, roumf up io nearest futl recand, en4er 0 N less lhzn 0 ..... ................. b~.
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i~ INSTRUCTIONS
V GUIDE FOR DETERMINING TIME REQUIREMENTS FORUTiLR1ES

COMMB519N 

RtAT~QN 

TRAFFIC SIGNAL PREEMPTION AT HIGHINAY•RAIL GRADE
CROSSINGS

USING THESE lIVS7RUCT/ONS: These instructions are designed fo assist applicants in completing
the Guide For Determinin4 Time Requirements For Tragic Signal Preemption At Highway-Rail Grade
Crossings. This assists in determining if additional time (advance preemption) is required for the tragic
signal to move stafionary vehicles out of the crossing before the arrival of the train. If you have any
questions about completing the form, please contact Kathy Hunter, commission sfaff of (360)664-1257
or by e-mail at khunter@utc.wa.gov.

SITE DESCRfPTIVE INFORMATION:
Enter the location for the highway-rai! grade crossing including the (nearest) City and the County in
which the crossing is loca#ed. Next, enter the Date the analysis was performed, your (the analyst's) name
next to Completed by.

To complete the reference schematic for this site, place a North Arraw in the provided circle to correctly
orient the crossing and roadway. Record the name of the Parafiel Street and the Crossing Street in the
spaces provided and remember to include any street sign or local name for the streets as well as any
state or interstate highway designation. You may wish to note other details on the intersection and
crossing diagram as well, including the number of lanes or turn bays on the intersection approach
crossing the tracks and any adjacent land use.

Enter the Railroad name, Railroad Contact person's name and Phone number for the responsible
railroad company and its equipment maintenance and operations contractor (if any). Finally, record the
unique 7-character Crossing USDOT# (6 numeric plus one alphanumeric characters) for the crossing.

Note that this guide for determining warning time requirements for trafFic signal preemption requires you
to input many controller unit tsming and phasing values. To preserve the accuracy of these values, record
all values to the next highest tenth of a second (i.e., record 5.42 seconds as 5.5 seconds).

SECTION 9: RIGHT-OF-WAY TRANSFER TIME CALCULATION

Preempt Verification and Response Time

Line 1. The preempt delay time is the amount of time, in seconds, that the traffic signal controller is
programmed to wait from the initial receipt of a preempt call until the call is "verified" and considered a
viable request for transfer into preemption mode. Preempt delay time is a value entered into the controller
unit for purposes of preempt call validation, and may not be available on all manufacturer's controllers.

Line 2. Unlike preempt delay time (Line 1) which is a value entered into the controller, controller
response time to preempt is the time that elapses while the controller unit elec#ronically registers the
preempt call (i.e., it is the controller's equipment response time for the preempt call). The controller
manufacturer should be consulted to find the correct value (in seconds) for use hare. For future reference,
you may wish to record the controller type in the Remarks section to the right of the controller response
time to preempt value. However, note that the manufacturer's given response time may be unique for a
controller unit's model and software generation; other models and/or software generations may have
different response times.

Line 3. The sum of Line 1 and Line 2 is the preempt verification and response time, in seconds. It
represents the number of seconds between the receipt at the controller unit of a preempt call issued by
the railroad's grade crossing warning equipment and the time the controller software actually begins to
respond to the preempt call (i.e., by transitioning into preemption mode}.

Worst-Case Conflicting Vehicle Time
Line 4. Worst-case conflicting vehicle phase number is the number of the controller unit phase which
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canfiicts with the phases) used to clear the tracks—the track clearance phases}—that has the longest
sum of minimum green {if provided), other (additional} green time (if provided), yellow change interval,
and red clearance inkerval durations that may need to be serviced during the transition into preemption.
Note that all of these time elements are for vehicular phases only; pedestrian phase times will be
assessed in the next parf of the analysis. The worst-case vehicle phase can be any phase that conflicts
with the track clearance phase(s); it is not restricted to only the phases serving traffic parallel to the
tracks.

line 5. Minimum green time during right-of-way transfer is the number of seconds that the worst-case
vehicle phase (see Line 4 discussion) must display a green indication before the controller unit will
terminate the phase through iks yellow change and red clearance intervals and transitson to the track
clearance green interval. The minimum green time during right-of-way transfer may be set to zero to allow
as rapid a transition as passible to the track clearance green interval. However, local policies will govern
the amount of minimum green time provided during the transikion into preemption.

line 6. If any additional green time is preserved beyond the preempt minimum green tune for the worst-
case vehicle phase (line 4), it should be entered here as Other green time during righ#-of-way transfer.
Given the time-critical nature of the transition to the track clearance green interval during preempted
operation, this value is usually zero except in unusual circumstances. One situation where other green
time may be present is when a trailing green overlap is used on the tivorst-case vehicle phase, and the
controller unit is set up to time out the trailing green overlap on entry into preemption.

dine 7. Yellow change time is the required yellow change interval time for the worst-case vehicle phase
(line 4) given prevailing operating conditions. Yellow change time for the phase under preemption is
usually the same value, in seconds, programmed for the phase under normal operating circumstances.

Line 8. Red clearance time is the required red clearance interval far the worst-case vehicle phase (line
4} given prevailing operating conditions. Red clearance time for the phase under preemption is usually
the same value, in seconds, programmed for the phase under normal operating circumstances.

Line 9. Worst-case conflicting vehicle time is the sum of lines 5 through 8. It will be compared with the
worst-case conflicting pedestrian time to determine whether vehicle or pedestrian phase times are the
most critical in their impact on warning time requirements during the transition to the track clearance
green interval.

Worst-case Conflicting Pedestrian Time

Line 10. Worst-case pedestrian phase number is the pedestrian phase number (referenced as the
vehicle phase number that the pedestrian phase is associated with) that has the longest sum of walk
time, pedestrian clearance (i.e., flashing don't walk) times, and associated vehicle clearance times that
have to be provided during the transition into preemption. The uvorst-case pedestrian phase is not
restricted to pedestrian phases running co ncurrently with vehicle phases that serve traffic parallel to the
tracks. The vehicle phase associated with the worst-case pedestrian phase may even be one of the track
clearance phases if the pedestrian phase is not serviced concurrently with the associated track clearance
phase.

Line 17. Minimum walk time during rightAof-way transfer (seconds) is the minimum pedestrian walk
time for the worst-case pedestrian phase (line 10).

Line 12. Pedestrian clearance time during right-of-way transfer (seconds) is the clearance (i.e.,
flashing don't walk) time for the worst-case pedestrian phase.

Line 13. Enter a Yellow change time if the pedestrian clearance interval does not time simultaneously
with the yellow change interval of the vehicular phase associated with your worst-case pedestrian phase;
enter zero if does. Loco! policies will determine if this is allowed. Simultaneous timing of the pedestrian
clearance interval and the yellow change interval (i.e. a zero value on line 13) allows for the mast rapid
transition to the track clearance green interval. 1f a non-zero value is entered, make sure ko enter the
yellow change time of the vehicular phase associated with your worst-case pedestrian phase. This value
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may not be the same value you enter on Line 7, since the worst-case pedestrian phase may not be the
same as the worst-case vehicular phase.

Line 14. Enter a Red clearance time if the pedestrian clearance interval does not time simultaneously
with the red clearance interval of the vehicular phase associated with your worst-case pedestrian phase;
enter zero if does. Local policies will determine if this is allowed. Also, note than not all traffic signal
controllers allow simultaneaus kiming of the pedestrian clearance interval and the red clearance interval.
Simultaneous timing of the pedestrian clearance interval and the red clearance interval (i.e. a zero value
on line 14) allows for the mast rapid transition to the track clearance green interval. if a non-zero value is
entered, make sure to enter the red clearance time of the vehicular phase associated with your worst-
case pedestrian phase. This value may not be the same value you enter on Line 8, since the worst-case
pedestrian phase may not be the same as the worst-case vehicular phase.

Line 15. Add lines 11 through 14 to calculate the Worst -case conflicting pedestrian time. This value
will be compared to the worst-case conflicting vehicle time to determine whether vehicle or pedestrian
phase times are the most critical in their impact on warning time requirements during the transition to the
track clearance green interval.

Warst-case Conflicting Vehicle or Pedestrian Time

Line 16. Record the Worst-case conflicting vehicle or pedestrian time (in seconds) by comparing
lines 9 and 15 and writing the larger of the two as the entry for line 16.

Line 17. Calculate the Right-of-way transfer time by adding lines 3 and 16. The right-of-way transfer
time is the maximum amount of time needed for the worst case condition, prior to display of the track
clearance green interval.
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Figure 1 Queue clearance distances.

Design vetude

CSD =Clear storage distance
h?TCD = h9inimum track clearance distance

OVL =Design vehicle lenc,~h

L =Queue stag-up distance, also stop-line c~st~nce
DVCD = Design vehicle clearance distance

SECTION 2: QUEUE CLEARANCE TIME CALCULATION

Line 18. Record the Clear storage distance (CSD in Figure 1), in feet, as the shortest distance along the
crossing street between the edge of the grade crossing nearest the signalized intersection—identified by
aline parallel to the rail 6 feet (2 m) from the rail nearest to the intersection—and the edge of the street or
shoulder of street that parallels tha tracks. If the normal stopping point on the crossing street is significant
different from the edge or shoulder of parallel street, measure the distance to the normal stopping poin#.
For angled (i.e., non-perpendicular) railroad crossings, always measure the distance along the inside
(centerline) edge of the leftmost lane ar the distance along the outside (shoulder} edge of the rightmost
lane, as appropriate, to determine the shortest clear storage distance and record that value.

Line 19. Minimum track clearance distance (MTCD in Figure 1), in feet, is the length along the highway
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at one or more railroad tracks, measured from the railroad crossing stop line, warning device, or 12 feet (4
m) perpendicular to the track centerline---whichever is further away from the tracks, to 6 feet (2 m)
beyond the tracks measured perpendicular to the far rail. For angled (i.e., non-perpendicular) railroad
crossings, always measure the distance along the inside (centerline) edge of the leftmost lane or the
distance along the outside (shoulder) edge of the rightmost lane, as appropriate, to determine the longest
minimum track clearance distance and record that value.

Line 20. Design vehicle length (DVL in Figure 1), in feet, is the length of the design vehicle, the longesk
vehicle permitted by road authority statute on the subject roadway. fn the Remarks section to the right of
the data entry box for Line 20, note the design vehicle type for ease of reference. Some design vehicles
from the AASHTO Green Sook (A Policy on Geometric Design of Highways and Streets) are given in
Table 1.

~'ai~t~ 1. ,4ASFiTO Design vehicle lengths and heights.

IDesi n ~~ehi~le 7 e 5 rnbol Len -t➢a ft.
Passenger Car P 1~
Single Unit Truck SU 30
Lame Sctival Bus S-BUS 40 4Q
IntermNdiate 5~rni-Trailer WB-50 55

Line 21. Queue start-up distance {L in Figure 1), in feet, is the maximum length over which a queue of
vehicles stopped for a red signal indication at an intersection downstream of the crossing must get in
motion so that the design vehicle can move out of the railroad crossing prior to the train's arrival. Queue
start-up distance is the sum of the clear storage distance (Line 18) end minimum track clearance distance
(Line 19).

Line 22. Time required for the design vehicle to start moving (seconds) is the time elapsed between
the start of the track clearance green interval and the time the design vehicle, which is located at the edge
of the railroad crossing on the opposite side from the signalized intersection, begins to move. This
elapsed time is based on a "shock wave" speed of 20 feet per second and a 2 second start-up time (the
additional time for the first driver to recognize the signal is green and move his/her foot from the brake to
the accelerator). The time required for the design vehicle to start moving is calculated, in seconds, as 2
plus the queue start-up distance, L (Line 21) divided by the wave speed of 20 feet per second. The time
required for the design vehicle to start moving is a conservative value taking into account the worst-case
vehicle mix in the queue in front of the design vehicle as well as a limited level of drive inattentiveness.
This value may be overridden by local observation, but care must be taken to identify the worst-case
(longest) time required for the design vehicle to start moving.

Line 23. Design vehicle clearance distance (DVCD in Figure 1) is the length, in feet, which the design
vehicle must travel in order to enter and completely pass through the railroad crossing's minimum track
clearance distance (MTCO). It is the sum of the minimum track clearance distance (Line 19) and the
design vehicle's length (Line 20).

Line 24. The Time for design vehicle to accelerate through the design vehicle clearance distance
(DVCD) is the amount of time required for the design vehicle to accelerate from a stop and travel the
complete design vehicle clearance distance. This time value, in seconds, can be found through local
observation or by using by Figure 2. If local observation is used, take care to identify the worst-case
(longest) time required for the design vehicle to accelerate through the DVCD. if Figure 2 is used to
estimate the time for the design vehicle to accelerate through the DVCD, locate the DVCD from Line 23
on the horizontal axis of Figure 2 and then draw a line straight up until that line intersects the acceleration
time performance curve for your design vehicle. Then, draw a horizontal line from this point to the left until
it intersects the vertical axis, and record the appropriate acceleration time. Round up to the next higher
tenth of a second. For example, with a DVCD of 80 feet and a WB-50 semi-trailer design vehicle on a
level surface, the time required for the design vehicle to accelerate through the DVCD wilt be 12.2
seconds.

If your design vehic►e is a WB-50 semi-trailer, large school bus (S-BUS 40), or single unit (SU) vehicle,
you may need to apply a correction factor to estimate the effect of grade on the acceleration of the
vehicle. Determine the average grade over a distance equal to the design vehicle clearance distance
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(DVCDj, centered around the minimum track clearance distance (MTCD). If the grade is 1%uphill (+1%)
or greater, multiply the acceleration time obtained from Figure 2 with the factor obtained from Table 2 and
round up to the next higher tenth of a second to get an estimate of the acceSeration time on the grade. For
example, with a DVCD of 80 feet and a WB-50 semi-trailer design vehicle on a 4%uphill, the
(interpolated) factor from Table 2 is 1.30. Therefore, the estimated time required for the design vehicle to
accelerate through the DVCD will be 12.2 x 1.30 = 15.86 seconds, or 15.9 seconds rounded up to the
next higher tenth of a second.

If you selected a design vehicle different from those listed in Figure 2 and Table 2, you may still be able to
use Figure 2 and Table 2 if you can match your design vehicle to the weight, weight-to-power ratio, and
power application characteristics of the design vehicles in Figure 2 and Table 2. The WB-50 curve and
grade factors are based on an 80,000 Ib vehicle with aweight-to-power ratio of 400 Ib/hp accelerating at
85% of its maximum power on level grades and at 100% of its maximum power on uphill grades, and may
therefore be representative of any heavy tractor-trailer combination with the same characteristics. The
school bus curve and grade factors are based on a 27,000 Ib vehicle with aweight-to-power ratio of 180
Iblhp accelerating at 70% of its maximum power on level grades and at 85% of its maximum power on
uphill grades. The SU curve and grade factors are based on a 34,000 Ib vehicle with aweight-to-power
ratio of 200 Ib/hp accelerating at 75% of its maximum power on level grades and at 90% of its maximum
power on uphill grades.

Table 2. Faetnrs to account for slower acceleration on up~nlU erad~es. ~fluDtiply ~th~ ap,propa~~ate
fa~e8or ~tl~epeuo~lir~~ an the design vehicle, grade, and acceleration ~Ilstaea~e~ with the
ar.~eleratiocn tame in Figure 2 to obtain the estimated a~cceferai~an time pan the gra~l~e.

Desi n Vehicle and Percents ~ L1 hill GradeAtcelera~iaM
L~isWnce Single unit Truck Larp~ School Bus Interrt~ed3ate Tractor-Yrailer

X51!) (S-BUS40 '~'8-60fifty
~1-2°l0 4% 8% g% Q•1 % 2% 4°l0 6°!0 ~°lo ~D% 2°Jo d% 6°l0 8°!0

25 1.00 1.06 1.~3 1.'19 1.OQ 't .01 1.10 1.19 1.28 1.00 9.fl9 127 1.42 1 ~5
5U 1.Q0 1.09 'I.17 1.25 1.00 1.01 1.12 1.21 1.30 1.00 1.1 D 128 1.44 1..ri8
75 1.Od 1.10 '1.19 129 1.00 1.02 1.13 1.23 1.33 1.Q0 1.71 1.30 1.47 1.6'1

1 DD 1.00 1.'l i 1.21 1.32 1.00 1:D2 1.14 1.25 1.35 1.QQ 1.11 1.31 1.46 1.64
125 1.00 1.12 123 1.34 1.00 1.03 1.'f 5 126 1.37 1.Q0 1.'12 1.32 1.50 1.66
950 't.OQ 1.12 'i24 137 'I.00 1.03 1.1~ '1.28 1.4D 1.60 1.12 1.33 1.52 1.C~8
17a "I.00 1.'13 125 1.38 1.00 1:03 1.17 1.29 7.92 1.D0 1.12 1.34 1.53 1.70
20D 1.Q0 1.13 '126 1.40 1.00 1:04 '1.17 1.30 1.43 1.00 1.13 1.35 1.x,4 '1.72
22a 1.00 1.14 `! 27 1.42 1.OD 'I :04 1.18 1.32 9.45 1 AO 1.13 1.3~ 1.56 1.74
25U 1.00 1.14 128 1.43 1.00 1.04 ~ .1 ~ 1.33 1.47 1.00 1.13 1.3~i 1.57 'I.76
275 'I.OD 1.'14 1.29 1.44 1.QD 1.05 1.20 1.34 1.9~ 1.00 1.14 '1.37 1.58 '1.77
3D0 'I.Od 1.14 9.30 1.48 1.00 'I :05 1.20 9.35 1.50 1 AO 1.'14 'i .37 1.59 1.7J
325 1.00 1.15 9.34 1.47 1.00 '1:05 1.21 1.36 1.52 1.D4 1.'14 1.38 1.{i0 1.81
350 1.110 1.15 1.31 1.48 '1.00 1:0~ 1.22 '1.37 1.54 1.00 1.15 '1.39 1.61 1.82
375 1.00 1.15 'i.31 1.49 1.00 1.D6 1.22 1.38 1.55 1.00 1.15 1.39 1.62 1.84
40~ 1.Q0 1.15 '1.32 1.50 1.00 1.Ofi 1.23 1.40 1.57 1.00 1.15 1.40 1.63 1.85

For design vehicle clearance distances greater than 4D0 feet, use Er~uation 1 t~ estimate the time €or Use
design vehicle to accelerate through the design vehicle clearance dist2nce or any other distance:

where

(a-b c+binl X I~
T = e~ t J

T =time to accelerate through distance X, in seconds;
X =distance over which acceleration takes place, in feet;
In =natural logarithm function;
e = 2.17828, the base of natural logarithms; and
a, ~, c, and d =calibration parameters from Table 3.
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Nate: To interpolate between grades, do not interpolate the parameters in Table 3. The correct way to
interpolate is to calculate the acceleration time T using Equation 1 for the two nearest grades and then
interpolate between the two acceleration times.

Line 25. Queue cEearance tome is the total amount of time required (after the signal has turned green for
the approach crossing the tracks) to begin moving a queue a# vehicles through the queue start-up
distance (L, Line 21) and then move the design vehicle from a stopped position at the far side of the
crossing completely through the minimum track clearance distance (MTCD, Line 19). This value is the
sum of the time required for design vehicle to start moving (Line 22j and the time for design vehicle to
accelerate through the design vehicle clearance distance {Dine 24).

Ta@~I~ 3. !Parameters #o estit~~t~ ~re'hi~te acceleration R~irsns~ a~+er disianc$s greater
than ~0~1 feet usi ng Equat~i~on ~.

Desi~~n'~~hic9~e ~~a~d~ ~ ,~ ~c ~J
Throu~f~ P~ss~nger Car Le~ei 7:7~ 3.52 ~.67J 2.13
Left Turning Passenger Gar Level 1~U.29 5.8 2 3.'194 b.09Q

Le~e1 to 2°!0 33_'I S 3.624 5.07Q 2.018
Si~agl~ Unit Truck 4°/n 11].;3J ~ 4.8fi~a 4.580 1.739
tsu> s~~~ ~_~z ~.~~ ~.~s~ ~ .zoo

f~alo J_~(3 4.57 4.'i6~ 1.G~8
Level to ~°'o 'lD.Q2 4.~Q$ 5,9a ~.86~

I_alY„~e Scitoo! 'Bus 2% `I 1.'x"9 5.254 4.$Q1 1.30Ci

(S-BUS 40) 4°~'u "1~0.7~J 5.042 4.577 1288
8% 'i~D.G1 S.~D'i 4.329 1.253
8°l0 9 ~ .84 G.'1$$ 3.652 1.554
Level 17.75 7.9f34 4.940 a.48'I

intennecllate Semi-Trailer ~pfA 1D26 4.026 6.50i~ Q.249

(I+V6-bfl) 4°/n J.3~ 3.63 G.$74 p.'193
8°/n x.36 3:732 G~3'i0 0.188
8°fo 1 Q.31 4.51 ~ 5.2'I 9 0265

SECTION 3: MAXIMUM PREEMPTION TIME CALCULATION

Line 26. Right-of-way transfer time, in seconds, recorded on Line 17. The right-of-way transfer time is
the maximum amount of time needed for Ehe worst case condition, prior to display of the track clearance
green interval.

Line 27. Queue clearance time, in seconds, recorded on Line 25. Queue clearance time starts
simultaneously with the track clearance green interval (i.e, after right-of-way transfer), and is the time
required for the design vehicle stopped just inside the minimum track clearance distance to start up and
move completely out of the minimum track clearance distance.

Line 28. Desired minimum ~eparatian time is a time "buffer° between the departure of the last vehicle
(the design vehicle} from the railroad crossing (as defined by the minimum track clearance distance) and
the arrival of the train. Separation time is added for safety reasons and to avoid driver discomfart, If no
separation time is provided, a vehicle could potentially leave the crossing at exactly the same time the
train arrives, which would certainly lead to severe driver discomfort and potential unsafe behavior. The
recommended value of four (4) seconds is a based on the minimum recommended value found in the
Institute of Transportation Engineer's ITEJournaJ(in an article by Marshall and Berg in February 1997).

Line 29. Maximum preemption time is the total amount of time required after the preempt is initiated by
the railroad warning equipment to complete right-of-way transfer to the track clearance green interval,
initiate the track clearance phases}, move the design vehicle out of the crossing's minimum track
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clearance distance, and provide a separation time "buffer" before the train arrives at the crossing. It is the
sum of the right-of-way transfer time (Line 26), the queue clearance time (Line 27), and the desired
minimum separation time (Line 28).

SECTION 4: SUFFICIENT WARNING 71ME CHEC#{

Line 30. Minimum time (seconds) is the least amount of time active warning devices shall operate prior
to the arrival of ~ train at a highway-rail grade crossing.

Line 31. Clearance time (seconds), typically known as CT, is the additional time that may be provided by
the railroad to account for longer crossing time at wide (i.e., multi-track crossings) or skewed-angle
crossings. You must obtain the clearance time from the railroad responsible for the railroad crossing. In
cases where the minimum track clearance distance (Line 19) exceeds 35 fast, the railroads' AREMA
Manua! requires clearance time of one second be provided for each additional 10 feet, or portions thereof,
over 35 feet. Additional clearance time may also be provided to account for site-specific needs. Examples
of extra clearance time include cases where additional time is provided for simultaneous preemption
(where the preemption notification is sent to the signal controller unit simultaneously with the activation of
the railroad crossing's active warning devices), instead of providing advance preemption time.

Line 32. Minimum warning time (seconds) is the sum of the minimum time (Line 30) and the clearance
time (Line 31}. This value is the actual minimum time that active warning devices can be expected to
operate at the crossing prior to the arrival of the train under normal, through-train conditions. The term
"through-train" refers to the case where trains do not stop or start moving while near or at the crossing.
Note that the minimum warning time, does not include buffer time (BT). Buffer time is added by the
railroad to ensure that the minimum warning time is always provided despite inherent variations in
warning times; however, it is not consistently provided and cannot be relied upon by the tragic engineer
for signal preemption and/or warning time calculations.

Line 33. Advance preemption time (seconds), if provided, is the period of time that the notification of an
approaching train is forwarded to the highway traffic signal controller unit or assembly prior to activating
the railroad active warning devices. Only enter advance preemption time if you can verify from the
railroad that advance preemption tame is already being provided for your site. ff you are determining
whether or not you need advance preemption time, enter zero for the advance preemption time in Line
33.

Line 34. Warning time provided by the railroad is the sum of the minimum warning time (Line 32) and
the advance preemption time (Line 33), in seconds. This value should be verified with the railroad, and
should nat include buffer time (BT).

Line 35. Additional warning time required from railroad is the additional time needed (if any), in
seconds, that is required to provide safe preemption in the worst case (the maximum preemption time on
Line 29), given the warning time provided by the railroad (Line 34). The additional warning time required
is calculated by subtracting the warning time provided by the railroad (Line 34}from the maximum
preemption time (Line 29). If the result of the subtraction is equal to or less than zero, it means that
sufficient warning time is available, and you shauld enter zero (0) on Line 35. However, keep in mind that
highly negative (-10 or less) subtraction results may indicate the potential for operational problems due to
insufficient track clearance green time. Section 5 of the worksheet contains a methodology for calculating
sufificient track clearance green time.

If the additional warning time is greater than zero (0), it means that the avarning time provided by the
railroad is insufficient, and additional warning time has to be requested from the railroad to ensure safe
operation. The railroad can provide additional warning time either by providing additional clearance time
(CT) (Line 30), or by providing o~ increasing advance preemption time (Line 33).

As an alternative, if may be possible to reduce the maximum preemption time (Line 29). To reduce the
maximum preemption time, you can reduce either the preempt delay time (Line 1), if this is possible;
reduce preempt minimum green time {Line 5) or other green time (Line 6), as long as you do not violate
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local policies for signal timing; or, reduce yellow change time (Line 7) or red clearance time (Line 8) as
long as adequate and appropriate yellow change and red clearance intervals are provided.

If pedestrian rather than vehicular phasing controls warning time requiremenks for preemption, it may be
possible to reduce the minimum walk time (Line 11) and/or pedestrian clearance time (Line 12) as long as
you do not violate local policies for signal tuning. You can also let the pedesfirian clearance time (flashing
don't walk) time simultaneous with vehicular yellow change and red clearance and so reduce the values
on Line 13 (yellow change time) and Line 14 (red clearance time) to zero (0}. If local policies do not
currently allow simultaneous clearance for pedestrian and vehicular phasing, you may want to consider
allowing this type of operation to reduce your worst-case conflicting pedestrian time. Once you have
made all of the possible adjustments to the warning time, recompute the totals in Lines 3, 9, 15, 18, 17,
26, 29, and 35. (f Line 35 remains greater than zero, then you will have to request additional warning time
from the railroad, as described above, to ensure safe preemption of the adjacent signalized intersection.

SECTION 5: TRACK CLEARANCE GREEN TIME CALCULATION (OPTIONAL)

Nofe: This secfian is optional and is used to calculate the duration of the track clearance green interval. If
this vrorksheet is only used to determine if additions! warning time has fo be requested from the railroad,
this secfion need not be completed. The objective o~1he section is to calculate the duration o{the track
clearance green interval to ensure safe and efficient operations at the crossing and adjacent tragic signal.

The Preempf Trap Check section (lines 36 to 44J focuses on safety by calculating the minimum duration
of the track clearance green interval to ensure that the track clearance green does not terminate before
the gates bock access to the crossing. !f the gates do rrot block access to the crossing before the
expiration of tha track clearance green, it is possible fhat vehicles can confinue to cross the tracks and
possibly stop on the tracks. However, the track clearance green interval has already expired and there
will be no further opportunity to clear. This potentially hazardous condition is called the ̀ preempt trap".

The Clearing of Clear Storage Distance section (lines 45 to 50) focuses on e~ciency by calculating
duration of the frock clearance green interval that is needed to clear the clear storage distance (CSD in
Figure 7), or a specific portion thereof.

Preempt Trap Check

Line 36. Advance preemption time provided is the duration (in seconds} the preempt sequence is
active in the highway traffic signal controller before the activation of the railroad active warning devices. li
Line 35 is zero (i.e. no additional warning time is required from the railroad), the value an Line 33 can be
used. In other cases, use the actual value of the advance preemption time (APT) provided by the railroad.
if no APT is provided, enter zero on Line 36.

Line 37. Multiplier for maximum APT due to train handling is a value that relates the maximum
duration of the advance preemption time (APT) to the minimum value guaranteed by the railroad.
Although the railroad guarantees a minimum duration for the APT, it is probable that in mos#cases the
actual duration of the APT will be longer than the guaranteed duration. This variability in APT occurs due
to "train handling", which a term that describes the acceleration and deceleration of trains an their
approach to tha crossing. If a train accelerates ar decelerates while approaching to the crossing, the
railroad warning system cannot estimate the arrival lime of the train at the crossing accura4ely, resulting in
variation in the actual duration of APT provided. This variation needs to be taken into account to ensure
safe operation.

To make sure that the preempt trap does not occur we need to determine the maximum value of the APT
so that a sufficiently long track clearance green interval can be provided to ensure that the gates block
access to the crossing before the track clearance green ends. The maximum APT can be estimated by
multiplying the advance preemption time provided (and guaranteed) by the rsilroad (Line 36) with the
multiplier far maximum APT due ko train handling. This value is only significant if the value far APT an
Line 38 is non-zero. If APT is zero, continue to line 38.
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In the case where APT is provided, the difference between the minimum and maximum values of APT is
termed excess APT. Excess APT usually occurs when the train decelerates on the approach to the
crossing, or where train handling affects the accuracy of the estimated time of train arrival at the crossing
so that the preempt sequence is activated earlier than expected. The amount of excess APT is increased
by the following conditions:
• Increased variation in train speeds, since more trains will be speeding up and slowing dawn;
• Lower train speeds, since a fixed deceleration rate has a greater effect on travel time at low speeds than
at higher speeds; and
• Longer warning times, because more time is available for the train to decelerate an the approach to the
crossing.

The multiplier for maximum APT can be determined from field measurements as the largest advance
preemption time observed (or the 95~n percentile, if enough observations are available) divided by the
value on Line 36. If no field observations are available, the multiplier for maximum APT can be estimated
as 1.60 if warning time variability is high ar 1.25 if warning time variability is low. High warning time
variability can typically be expected in the vicinity of switching yards, branch lines, or anywhere low-speed
switching maneuvers takes place. According to Section 16.30.10 of the AREMA Signal Manual the
railroad can provide a "timer for constant time between APT and CWT." The effect of such a "not to
exceed" timer is to eliminate excess APT, and if provided, the multiplier an Line 37 can be set to 1.Q.

Line 38. Maximum APT is largest value (in seconds) of the advance preemption time that can typically
be expected, which corresponds to the earliest possible time the preemption sequence in the traffic signal
controller will be activated before the activation of the railroad grade crossing warning system (flashing
lights and gates). It is the calculated by multiplying the APT provided by the railroad (Line 36) with the
multiplier for maximum APT due to train handling (Line 37).

Line 39. Minimum duration for the track clearance green is the minimum duration (in seconds) of the
track clearance green interval to ensure that the gates block access to the crossing before the track
clearance green expires in the case where no advance preemption time is provided. It is necessary to
block access to the crossing before the track clearance green expires to ensure that vehicles do not enter
the crossing after the expiration of the track clearance green and so be subject to the preempt trap
(described in the introduction to Section 5). The 15 seconds minimum duration for the track clearance
green interval is calculated from federal regulations and requirements.

Line 40. Gates down after start of preemption is the maximum duration {in seconds) from when the
preempt is activated in the highway traffic signs! controller until the gates reach a horizontal position.
Calculate this value by adding the maximum advance preemption time on Line 38 to the minimum
duration for the track clearance green interval on Line 39.

Line 41. Preempt verification and response time, recorded on Line 3, is the number of seconds
between the receipt at the controller unit of a preempt cal( issued by the railroad's grade crossing warning
equipment and the time the controller software actually begins to respond to the preempt call.

Line 42. Best-case conflicting vehicle or pedestrian time (in seconds} is the minimum time from when
the preempt starts to time in the controller (i.e. after verification and response) until the track clearance
green interval can start timing. En most cases, this value is zero, since the controller may already be in the
track clearance phase{s) when the preempt starts timing, and therefore the track clearance green interval
can start timing immediately. The best-case conflicting vehicle or pedestrian time may be greater than
zero if the track clearance green interval contains phases that are not in normal operation (and conflicts
with the normal phases), or where another phase ar interval always has to terminate before the track
clearance green interval can start timing.

Line 43. Minimum right-of-way transfer time is the minimum amount of time needed for the best case
condition, prior to display of the track clearance green interval. Calculate the minimum right -of-way
transfer time by adding lines 41 and 42.

Line 44. Calculate the Minimum track clearance green time by subtracting Line 43 from Line 40. This
yields the minimum time that the track clearance green interval has to be active to avoid the preempt trap.
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~~~ = Mininxdm track c!$aiance cist~rioe
DVL = Design vehicle 4~x,~tt~

~- =Queue startup disbnce, alp stop~lirvs cl~stance
DVCO = Design v~eMicle deai~ance r1~we
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D~'RD = Design ve}rode re{ocaaan cksG~ics

IFigur~e 3 ~el4catian dus~tances daring ~~e track ci~eara~n~ce ga~e~eun interval.

Line 45. Time required for design vehicle to start moving, recorded on Line 22, is the number of
seconds that elapses between the start of the track clearance green interval and the time the design
vehicle, which is located at the edge of the railroad crossing on the opposite side from the signalized
intersection, begins to move.

Line d6. Design vehicle clearance distance {DVCD in Figure 3) is the length, in feet, which the design
vehicle must travel in order to enter and completely pass through the railroad crossing's minimum track
clearance distance (MTCD). This is the same value as recorded on Line 23.

Line 47. Portion of CSD to clear during track clearance, (CSD' in Figure 3) is the portion of the clear
storage distance (CSD), in feet, that must be cleared of vehicles before the track clearance green interval
ends. Far intersections with a CSD greaFer than approximately 150 feet it is desirable—but not
necessary—to clear the full CSD during the track clearance green interval. In other words, it is desirable
to set Line 47 to the full value of CSD (Line 18). If the fu11 CSD is not cleared, however, vehicles will be
stopped in the CSD during the preempt dwell period, and if not serviced during the preempt dwell period,
will be subject to unnecessary delays which may result in unsafe behavior. For CSD values less Phan 150
feet the fuA CSD is typically cleared to avoid the driver task of crossing the tracks followed immediately by
the decision to stop ar go when presented by a yellow signal as the track c4earance green interval
terminates.

Line 48. Design vehicle relocation distance (DVRD in Figure 3) is the distance, in feet, that the design
vehicle must accelerate through during the track clearance green interval. It is the sum of the design
vehicle clearance distance (Line 46) and the portion of CSD to clear during the track clearance green
interval (Line 47).

Line 49. The Time required for design vehicle to accelerate through DVRD is the amount of time
required for the design vehicle to accelerate from a stop and travel the complete design vehicle relocation
distance (DVRD). This time value, in seconds, can be found by locating your design vehicle relocation
distance from Line 48 on the horizontal axis of Figure 2 and then drawing a line straight up until that {ine
intersects the acceleration time performance curve for your design vehicle. Far a WB-50 semi-trailer,
large school bus (S -BUS 40), or single unit (SU) vehicle, multiply the acceleration time with a correction
factor obtained from Table 2 to estimate the effect of grade on the acceleration of the vehicle. Use the
average grade over the design vehicle relocation diskance. For design vehicle relocation distances
greater than 400 feet, use Equation 1 with the appropriate parameters listed in Table 3.

Line 50. Time to clear portion of clear storage distance, in seconds, is the total amount of time

24



required (after the signal has turned green for the approach crossing the tracks) to begin moving a queue
of vehicles through the queue start-up distance (L in Figure 3) and then move the design vehicle from a
stopped position at the far side of the crossing completely through the portion of clear storage distance
that must be cleared (CSD* in Figure 3). This value is the sum of the time required for design vehicle to
start moving (Line 45) and the time for the design vehicle to accelerate through the design vehicle
relocation distance, DVRD (Line 49).

Line 51. The Track clearance green interval is the time required, in seconds, for the track clearance
green interval to avoid the occurrence of the preempt trap and to provide enough time for the design
vehicle to clear the portion of the clear storage distance specified on Line 47. The track clearance green
interval time is the maximum of the minimum track clearance green time (Line 44) and the time required
to clear a port+on of clear storage distance (Line 50}.

SECTION 6: VEHICLE-GATE INTERAGTION CHECK (OPTIONAL]

Note: This section is optional and is used to calculate the required advance preemption time to avoid fhe
automatic gates descending on a stationary or sfoav moving design vehicle as it moves through the
minimum track clearance distance (MT CD). !f this worksheet is only used to determine if additional
warning time has to be requested from the railroad fo ensure that vehicles have enough time to clear the
crossing before the arrival of the train, this section need not be completed.

Line 52. Right-of-way transfer time, in seconds, recorded on Line 17, is the maximum amount ofi time
needed for the worst case condition, prior to display of the track clearance green interval.

Line 53. Time required for design vehicle to start moving, recorded on Line 22, is the time (in
seconds) elapsed befinreen the start of the track clearance green interval and the time the design vehicle,
which is located at the edge of the railroad crossing on the opposite side from the signalized intersection,
begins to move.

Line 54. Time required for design vehicle to accelerate through the design vehicle length, DVL, is
the time required for the design vehicle to accelerate through its own length. The design vehicle length is
recorded on Line 20. This time value, in seconds, can be read from Figure 2 and Table 2 or looked up in
Table 4 for standard design vehicles. For a WB-5d semi-trailer, large school bus, or single unit (SU) truck
use the average grade over the design vehicle length at the far side of the crossing.

Line 55. Time required for design vehicle to clear the descending gates, in seconds, is the sum of
the right -of-way transfer time on Line 52, the time required for design vehicle to start moving on Line 53,
and the time required for design vehicle to accelerate through the design vehicle length on Line 54.

Line 56. Duration of #lashing lights before gate descent start, in seconds, is the time the railroad
warning lights flash before the gates start to descend. This value typically ranges from 3 to 5 seconds and
must be obtained from the railroad. The value obtained from the railroad may be verified using field
observa#ion.

~5



'~a~l~e 4. Tina~e required far the design ~ehi~cle t~ a~celemate through tMe r~~s~~gn
veh3~cle ~~eength.

~~s~i~gn Acceleration
C►esign ~J~hicl~e '~~hi~le grade Tnm~e

Len th ~ f~ei~ secooncl5
Th~~~~i~l~ Passenc~er Car 19 Level 2.6
Left Turning Passenger Car '~J Level 2.7

L~v~el t~.`~ 2% 3.8
Siil(,~I~ Uillt TiiiC~S

30
~% ~.a~yU~
G% 4.3
8°so 4.G

Level to 9°l0 ~.5
Large Srl~r~vl Bus 2°ro ~.5

6% 6.6
8% 7.0
L~vei ~ 0.0

Interrnecliat~ Ser~ii-Trailer 2% 11.D

(1NB-b0) ~~ ~% 12.8
6% 14.4
6% 15.8

Line 55. Time required for design vehicle to clear the descending gates, in seconds, is the sum of
the right -of-way transfer time on Line 52, the time required for design vehicle to start moving on Line 53,
and the time required for design vehic{e to accelerate through the design vehicle length on Line 54.

Line 56. Duration of flashing lights fsefore gate descent start, in seconds, is the time the railroad
warning lights flash before the gates start to descend. This value typically ranges from 3 to 5 seconds and
must be obtained from the railroad. The value obtained from the railroad may be verified using field
observation.

Line 57. Full gate descent time, in seconds, is the time it takes far the gates to descend to a horizontal
position after they start their descent. This value must be obtained from the railroad and maybe verified
using field observation. In the case where multip{e gates descend at different speeds, use the descent
time of the gate that reaches the horizontal position first.

Line 58. The Proportion of non-interaction gate descent time is the decimal proportion of the fu1! gate
descent time on Line 57 during which the gate will nat interact with (i.e. not hit) the design vehicle if it is
located under the gate. This value depends on the design vehicle height, h, and the distance from the
center of the gate mechanism to the nearest side of the design vehicle, d, as shown in Figure 4. Figure 5
can be used to deterrnine the proportion of non-interaction gate descent time. Select the distance from
the center of the gate mechanism to the nearest side of the design vehicle, d, on the vertical axis of
Figure 5, draw a horizontal line unti{ you reach the curve that represents the design vehicle, and then
draw a vertical line down to the horizontal axis and read off the value of the proportion of non-interaction
gate descent time.

Line 59. Non-interaction gate descent time is time {in seconds) during gate descent that the gate will
not interact with (i.e. nat hit) the design vehicle if it is located under the gate. In other words, it is the time
that expires after the gate starts to descend until it hits the design vehicle if it is located under the gate.
This value is calculated by multiplying the full gate descent time on Line 57 with the proportion of non-
interaction gate descent time on Line 58.
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Line 60. Time available for design vehicle to clear descending gate, in seconds, is the time, after the
railroad warning lights start to flash, that is available for the design vehicle to clear the descending gate
before the gate hits the vehicle. it is the sum of the duration of the flashing lights before gate descent start
{Line 56) and the non-interaction gate descent time (Line 59).

Line 61. Advance preemption time required to avoid design vehicle-gate interaction, in seconds, is
calculated by subtracting the time available for the design vehicle to clear descending gate (Line 60) from
the time required for the design vehicle to clear descending gate (Line 55). The result is the amount of
advance preemption time that is required to avoid the gates descending on a stationary or slow-moving
design vehicle. If the result of the subtraction is equal to or less than zero, it means that sufficient time is
available, and you should enter zero (0) on Line 61. If the result is greater than the amount of advance
preemption time provided by the railroad, as given on Line 36, there is a possibility that the gates could
descend on a stationary or slow-moving design vehicle. To avoid this situation, additional advance
preernptian time should be requested from the railroad.

It should be kept in mind that on i#s own, gates descending on a vehicle is not a critical safety failure,
because enough time still exists to clear the crossing before the arrival of the train, if the advance
preemption kime on Line 36 is provided. Therefore, local policies may vary on whether additional advance
preemption time {over and above that on Line 36) should be requested solely for the purpose of
prohibiting gates descending on vehicles.

If additional advance preemption time is provided to avoid design vehicle-gate interaction, Line 33 of this
Worksheet has to updated, and Lines 34 and 35 recomputed. Section 5 also needs to be recomputed to
calculate the track clearance green time.
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Transportation Engineering Northwest

July 13, 2014

Kathy Hunter, Deputy Assistant Director, Transportation Safety

Washington Utilities and Transportation Commission

1300 S. Evergreen Park Dr. SW

PO Box 47250
Olympia, WA 98504-7250

Subject: Lake Washington Boulevard/Houser Way/Southport —Interim Conditions
DOT#091724U, M.P. 3.97
DOT#0917258, M.P. 4.05
BNSF Railway, Woodinville Subdivision, LS 0405

Dear Ms. Hunter,

The following is a narrative describing the proposed two-phase construction of improvements to the
Lake Washington Boulevard/Houser Way/Southport Site Access intersection, associated with the
Southport Hotel development. The Southport development is required to mitigate its traffic impacts
by widening, realigning, and signalizing the existing intersection. The purpose of this narrative is
to demonstrate that a safe, effective Interim (Phase 1) traffic control plan can be operated in

conjunction with existing BNSF Mainline and Spur Railroad crossings until full vehicular traffic signal

and associated Railroad Signal improvements are made functional in 2015 (Phase2~.

The City of Renton and Southport desire to complete all physical/hardscape improvements to the

intersection now (summer/fall of 2014, consistent with the Ultimate Conditions described below.
New vehicular traffic signals would operate in flashing-red "All Way Stop" mode until such time
that BNSF can complete and make-functional new railroad gates per the Ultimate conditions
anticipated summer 2015). At that time, the vehicular traffic signal would be converted to fully-
functional Red Yellow-Green operations.

Existing Conditions at Railroad Crossinas:
The existing Mainline track crosses Lake Washington Boulevards immediately north of Houser
Way/Southport Boulevard at an approximate 45-degree angle. Lake Washington Boulevard
consists of single northbound and southbound vehicular lanes at the crossing, with adjacent bike
lanes. The existing intersection operates as an all-way stop. The existing Spur track crosses
Southport Boulevard immediately west of Lake Washington Boulevard at an approximate 90-

degree angle. Southport Boulevard consists of single eastbound and westbound vehicular lanes at

the crossing.

Flashing-light railroad signals with gates are provided at all approaches to the mainline and spur

crossings. An overhead cantilever structure is provided for the southbound approach to the mainline

crossing of Lake Washington Boulevard.

Transportation Planning ~ Design ~ Traffic Impact &Operations

11400 SE 8m Street, Suite 200, Bellevue, WA 98004 ~ Office (425) 250-5002
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Ultimate Conditions at Railroad Crossinas:
Lake Washington Boulevard would consist of single northbound and dual-southbound vehicular
lanes at the crossing, with adjacent bike lanes. Southport Boulevard would consist of dual
eastbound and westbound vehicular lanes at the Spur crossing, with adjacent sidewalks.

Proposed Interim Conditions at Railroad Crossings
Proposed interim conditions would include construction of all ultimate improvements, with minor
modifications as reflected in 7-13-14 Interim Traffic Plan. The intersection would operate as an all-
way stop consistent with existing conditions, with vehicular traffic signal heads functioning in.
flashing-red mode, and associated stop signs for all approaches. Existing railroad gates would
remain functional. Protective barrier would be provided to protect existing gates, and to
channelize vehicles through interim striping. Roadway illumination via new stand-alone. luminaire
poles and traffic signal pole-mounted luminaires would be provided, which would significantly
improve nighttime safely.

Summar
In summary, the following justifications support the proposed two-phase approach to construction of
improvements:
• Public safely would be maintained. The proposed Interim Phase 1) plan would provide for

safe and efficient movement of vehicles, pedestrians, and bikes at the railroad crossings.
Signage, pavement markings, and protective barriers would be implemented to protect
railroad gates and channelize vehicles at railroad crossings consistent with existing
operations/alignments.

• New pedestrian facilities (ADA-compliant sidewalks, ramps as well as roadway
illumination would result in immediate accessibility and safety improvements over existing
conditions.

• Gene Coulon Park Seasonal restrictions do not allow for construction for the majority of
summer (approximately June through August. Because this is a significant roadway
improvement project with along construction duration, there is substantial benefit in
constructing improvements in two phases.

• The duration of Phase 1 is expected to be relatively short (approximately one year.
• The City of Renton supports the proposed 2-phase construction approach.
• BNSF anticipates availability of construction crews and materials no sooner than summer

2015.

We appreciate your review of the attached materials. Please feel free to call me with any
questions at (425 250-5002

Sincerely,
Transportation Engineering Northwest

Chis Bicket, PE, Design Manager
bicketQtenw.com

Transportation Planning ~ Design ~ Traffic Impact &Operations

11400 SE 8m Street, Suite 200, Bellevue, WA 98004 I Office (425) 250-5002


