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Attn: l-laine K. Kaiser 
Cliiet". Section of 1 in ironmen'ial Analssis 
1 n\ ironnienlal i iling - Reno 

Subject: Ioi i i ia l ».oninienls trom ttie Washoe Count\ Commission on the Preliminary 
Mitigation Plan (Reno) lor the I P SP Merger. I inance Docket No. 32760 

Ihc Washoe (. ouiii> Hoard ot Count) t omniissioners (BCC) lield a public hearing on I uesday. 
October 14. I9'.7 to rcMcw. and provide formal comments on. the Reno Mitigation Study 
PreliiiiinaiA Mitigation Plan (PMP) for the In ion Pacillc ( l 'P)and Southern Pacific (SP) merger. 
.\ cop> of tlie staff leporl prepared lor the public hearing is attached to his letter. .'\dditionall>. 
one (1) copy o fa tape recording for this item on the BCC agenda is included as part ofthe formal 
comnients fio.ii Washoe Count\ on the PMP. Ihe tape recording should be made part o f the 
public record for this case. Ihis letter u i l l higliliglit the BCC action taken during the public 
hearing. 

1 he V\ashoe C oiintv C ommission unaiiimously voted (4 voting for with 1 ibscnce) to adopt the 
tol louing motion coiKcrniiig formal comments on the Reno Mitigation Studv PMP for the 
I P SP merger: 

I. Based on information provided to the Washoe Countv Board of Countv Commissioners 
during the public hearing concerning the Reno Mitigation Studs Preliniinarv Mitigation Plan 
(PMP) for the I nion Pacillc ( I P) and Southern Pacific (SP) merger, the Board supports and 
endorses the Cits of Reno comments on the PMP. I he C it> of Reno comments are recorded 
\Mtliin lhe C/7i ni Reno I 'n'/ inii ihin Miti^utKin I'laii ( omim'ni Dociimciii submitted on 
October Ls. 1997 lor finance Docket No. 32760. A cop> o f t h e text of this comment 
document was priA ided lo the C ounts C omniissioners during their public hearing on October 
14. 1997. 
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Illc Board ot C ounts C ommissioners further supports Counts staff comnients on speciHc 
Items within the PMI' which are inadequate. I hese staff comments were noted m the staff 
eport prepared lor the public hearing and are as foliosss: 

a No time limit is pros ided in the PMP for the I'nion I'acific Railroad to complete its 
inspection of railroad tracks and railroad crossings \s ithin V\ashoe County. 
Additionalls. the PMP should contain specillc mitigati.ni iiicasures requiring the I nion 
Pacific Railroad lo repair ans noted deficiencies within a specified time period. 
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b. Ihc I'MP slumld include a specific mitigation measure to inform residences and 
businesses on the south side ofthe railroad tracks serviced bv Woodland .Asenue ofthe 
eniergencs access route asailable should the railroad crossing be blocked. 

c. Ihe PMP should pros ide specitlc mitigation measures to pros ide for eniergencs access 
to the residenlial communities sers iced bs the lollossing roads: Stag l ane. Del C urto 
1 ane. and C anal Road, l he I'MP docs not esaluale eniergencs access for either Stag 
I.ane or C anal Road. .Mtlioiigli the I'MP does esaluate eniergencs access for Del C urto 
l.ane. the plan does not provide costs nor alternatises to pros ide emergency access to 
that area ,\ddilioiialls. the conclusion ofthe PMP to not iiiaiid.ile the coiistruclioii of an 
eincrgeiics access toulc tor the Del C urto 1 anc area is unacceptable 

d. l he PMP does not discuss merger related impacts on the coniiiuinits of Cierlacli. Nesada 
svhicli lies ali^ng the l eather Riser route. Of particular concern is the potential for 
hazardous material spills and subsequent slosv response times to an emergencs due to the 
lemoieness ol Cierlacli. l he I'MP should fulls esaluate ens ironmental impacts iii the 
(icrlach area. 

e I I A / M A l mitigation measures specillc to lhe Irtickee Meadosss (Reno. Sparks, and 
south Washoe C ounts ) are not conlaiiicd in thc I'MP 1 he I'MP relies upon ssstem wide 
mitigation cv>nditions imposed bs the SIB in its Decision 44 as adequate to address 
I I A / M A 1 spills in the I ruckee \leado\ss Miiigalion measures should be specific to the 
1 ruckee Meadosss area and should contain ideiilified lime periods for the I nion I'acific 
Railroad to complete the measures. Additionalls. the PMP should esaluate the potential 
for either ground or surface ssater contaminatii>ii through normal operatitnis on the 
railrixid tr;!cks or in the railroad sards at Sparks (e.g.. oil or diesel fuel spills) 

I llic l*^^l ' does not esaluate nor aiials/c noise imp;.cts on the comnuinils ot serdi. 
Nesada A noisc esaluatioii. analssis. and appropriate mitigation measures for \'ertli 
should part ofthe I'MP. 

I here are serious and real economic damages resulting from increased train traffic through 
Reno and Washoe C ounts iluit need Io be iiiiligated. \shether through the Reno Mitigation 
Studs process or outside iM the process, but in some defiiiitise manner. 

lhe I'reiinnn.irs Mitigation i'lan madequatels addresses public safetv. specitlcalls with 
regard to rcsjioiise for maintenance and prescutisc maintenance. 

I hc time frame tor alKv.sing uicrcascd tram traffic through the Reno and Washoe C (Hints 
area is too SIUMI and ssiil occur too soi>n. Ihis short time frame is a disincentise to ans 
reasonable negotiations to rcsolse the >erious problems noted in this public hearing, lhe 
time period before allossing increased train traffic should bc extended. 

-All additional reason to not proceed ssitli increased tram traffic through Reno and Washoe 
Counts, and to illustrate the inadequacs ot the PMP mitigation measures, is that the PMP 
does not take into account that the existing rail ssstem is inadequate for present les els of 
train traffic I he es idcnce shossn in the sideo (taken along the railroad tracks from the 
Nesada State imc tossard Reno) highlights rotting railroad ties and totalis uns;ife conditions 
next to our ssater suppls. lhe Siuithern Pacific Railroad knew tliat it ssas fmaiicialls in 
trouble, so thcs were not making adequate repairs nor ssere tlies improsing their ssstem 
because thcs \sere short of cash tloss. lhe Board of Counts C ommissioners is opposed to 
expanding the tram traffic les els on a system that is alreads inadequate for its current train 
trafllc loads. 
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7. l he Board of Counts C onimissioiiers emphasi/es the importance of an I j is ironmental 
Impact Statement under the N.itional Tiis ironmental Protection Act (NI.P.A) being 
completed for the Reno. Sparks, and W aslioe Counts area as part ot the merger. 

8 Air (Jualils concerns noted bs Dr. .leiinison (,\ir (^ualits Ofticer for the Washoe Counts 
District Health Department) during the public hearing are not adequatels addressed m the 
I'MP. I hese concerns include: 

a. I he railroad currentls represents betsseen 4 and 5 percent ofthe total iiiseiitors i>f oxides 
of nitrogen in W.islioc C ounts. If the I nion Pacific Railroad increases the number of 
trains in the I ruckee Meadosss (ReiK>. Sparks and south W ashoe C (Hints ). there ss ill be a 
concentration of the impacts of emissions fr(Hii locoinotises in thc area ssliere the 
niajorits of (Hir citizens lise. 

b W ashoe C (Hints Distnct Health Department ss(Hild like to see an air qualits nuHlel run to 
characterize the possible impacts of the increase in oxides of nitrogen. I his moilcl 
ssiHild preferabls be included as part of an I 4S (MI the merger. 

c. It additKHial tram traffic is appi(ncd as part ol the merger and the Reno Mitigati(Hi 
Studs, then niiIigati(Hi measures should be enacted ssliicli ssill require thc I nion Pacific 
Railroad to (Mils use their most modern and •"cleanest" lociMiu^tises in the I ruckee 
Meadosss area (ReiKV Sparks, and south W ashoe C (Hints ). 

9. l he Board of C(Hiiits C oiiiniissi(Miers feels that the exclusion (>f pre-existing coiiditi(His fr(Mii 
the Reno Mitigation Studs is inadequate and does lun recognize current c(MiditicMis s\ithin 
Reno and Washoe C(Hmts. lhe Board belies es that ses eral of the conditi(His proposed to be 
imposed as I ier 1 measures (e.g.. iniprosenieiits on tracks and in sards to acciMiiinodate 
increased train speeds, installation of four quadrant gates, installation of detectors, etc.) 
.;ddress pre-existing C(MidituMis and ssould probabls be implemented bs the I nion Pacific 
R iilroad -is sound operational practices, or to limit their l iabil i t \ . regaruless of the I'MP 

10 I he bose ciMiiments ssill be forssarded to the Surface I ransportation Board as the formal 
C(Miiiiiciits o f the s\ ashoe C (Hints Bo.ird of C luinls C (Miiniissioners (Ml the Reno Mitigati(Mi 
Studs I'reliniinars Mitigation Plan for the I P SP Merger. Ihese comments ssill also be 
torssariied to other interested agencies and local gos eriimeiits. such as the Cits ,if Reno. 

I f sou base ans questions on these formal comments lr(Hii the W ashoe COunts Board of Count>' 
C ommissi(Miers. please do not hesitate to call mc at (702) 328-3623. 

Sincerelv. 

(2̂  OOeWr 
Bob W ebb 
Com 111 units C(H)rd iiiator 

CRWbw 

Cits »)f Reno 
Cits of Sparks 
W ashoe C ounts Board of County Cominissioners 
John Maclntsre. Counts Manager 
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\ () : V\ ashoe County Commission 

I R( )M Bob W ebb. Communitv Coordinator 

SUBJECT: Background Report and Possible Action on the Preliminarv Mitigation I'lan. 
CP SP Meruer - Reno Mitmation Studv 

l l l ls memorandum pros ides background information on the Preliminarv Mitigation Plan (PMI' i 
prepared bs the Surface Transportation Board. Section of Environmental .Analssis (SE.A) on the 
Reno Mitiuation Studs for the Cnion Pacitlc Southem Pacific Railroads (I P SP) merger Ihe 
memorandum also summarizes correspondence from Washoe Countv concerning the I P SP 
meruer and the subsequent Reno Mitigation Studv. 

Reeommendation 

Staff recommends the Washoe Countv Commission resiew the background intormation and 
recommendations from the Section of Ens ironmental .Analysis contained in the Preliminarv 
Mitigation Plan Staff asks the Countv Commissioners to provide formal comments on the PMP 
as part of the public res less process for ihat document. Staff wil l transmit Countv Commission 
comments in ssriting to the Section of Ens ironmental .Analysis. Al l public comments on the 
PMP must be postmarked by October 16. 199" to meet public resiew requirements imposed bs 
the SEA 
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Background 

lhe Surface Transportation Board (STB)approsed the merger of the I'nion Pacific and Southem 
Pacific railroads on .August 12. 1996. The Board's decision was recorded in Decision No 44. 
which contained seseral conditions specitlc to the Reno area. A cops of that decision is attached 
to this memorandum as enclosure 1 Condition No. 22 ofthe STB's decision imposed a number 
of measures specific to Reno, to include the requirement for SE.A to conduct an additional 18 
month mitigation study in Reno (condition 22c). The purpose of this studs, as outlined in the 
PMP. was: ̂  

•• to develop additional mitigation measures, in addition to those ss stem-wide 
and comdor-specitlc ens ironmental mitigation measures alreads imposed in 
Decision No. 44. that are specificallv tailored to address the unique 
circumstances of Reno. Washoe County, and the surrounding area encompassing 
the former SP rail line the studv should focus onlv on merger-related tram 
traffic and that mitigation of conditions resulting from the preexisting 
deselopment of hotels, casinos, and other tourist-oriented businesses on both 
sides of the existing SP rail line in Reno, are not within the scope ofthe studv" 

Mitigation measures in the PMP are divided into two distinct lesels. or tiers, as established bs 
DecisKMi No. "1 issued bs the STB on April 15. 199" Tier 1 are those -measures that wul be 
mandated mitigation for I P to implement and fund entirelv" Tier 2 are those -measures that are 

C O M M I N l l Y 
H ( ' l ' \ U - \ 1 
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more tar-rcaching and for sshich impleinentation and funding would require solmitars 
participatuMi o f l P and inher interested parties and can therefore not be mandated bs the Board" 
A ci'ps of Decision "1 is attached as enclosure 2 

SEA \sill consider ail public comments (Hi the PMP and issue a Final Mitigation Plan (EMP) 
Public res less and c(miments IHI the FMP ssill be considered bs SE.A in its final 
recommendations to the SIB. lhe SI B ssill then decide sshat additional mitigation measures (if 
ans ) to impose on CP as part ofthe I P SP merger. 

Tier I \ti'ii\iin's 

SE.A"s preiiminars Fier I recommendations for mitigation measures to the SFB are shosvn in 
enclosure 4 

Tier 2 .\li'ii\iires 

Possible I ler 2 mitigation measures are shosvn in enclosure 5 

Ri-iu) .Siiiih .Mitiiiutum Task Tone 

.A Reno Studs Mitigation Task Force was established bs SE.A on January 15. 1997. A roster of 
task force members is included at enclosure 3 I represented Washoe County at the inajoritv of 
the task force meetings. I prepared a memorandum to the task force members in earlv January 
199'' outlinina the impacts to Washoe County ofthe merger. These impacts mirror the concerns 
expressed bs the C ounts Commission during a pubhc hearing to discuss the merger held (Ui 
March 26. 1996. A copy of that memorandum is attached as enclosure 6: howeser. a brief 
outline of those impacts is: 

Puhlic Safety 
• emergencs access for isolated communities (Woodland As erne. Stag Lane. Del 

C urto Lane, and Canal Road) 
• existing, substandard railroad crossings 
• long trains blocking multiple crossings 
• speed of trains in outis ing areas 

Economic: 
t delay to tourists at railroad crossings 
• potential negative publicity to tourist based economy in the event o fa major traffic 

accident or HAZMAF spill 

Environmental: 
• H.AZM.AT spills at railroad ssv itching sards and or along the railroad tracks 
• potential contamination of surface and or ground water supplies 
• increased HAZM.AT shipments through Gerlach 
• air quality impacts cf idling sehicles at railroad crossings 
• air quality impacts of switch yard railroad traffic 

.Xft.'icellaneou.s: 
t noise froiTi train svhistles 
• noise from passine trains 
• luture ofthe Reno Branch line and Reno intemiodsl facility al Parr Boulevard 
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I was unable to attend the last meeting ofthe mitigation task force on July 9. 199'' and so sent a 
letter ti^ SI .A (HitliniPi; sshat I belies ed to be appropriate mitigation measures to consider for the 
PMP A copy of that letter is at enclosure liossever. an outline ofthe proposed mitigation 
incisures (sorted according to SE.A categories) is: 

Peilestnan Siifett Emeri^enct I'ehicle .-icce\s Train-l'ehicle .^cciclenfi 
t esaluate and repair, as appropriate, railroad crossings in W ashoe County 
• iiitorm residents and business ossners of the einergency access road pros idmg 

scciHidary access to the WcKidland Asenue area 
• pros ide emergency access to the Stag I,ane. Del Curto Lane. ;md Canal R(>ad areas 
• pros ide a system sshich alerts emergency responder dispatch centers as to sslicn 

trains are on 'he tracks 

Derailmenti .Spilh ll'aier ijualitt 
t deselop a plan to respond to HAZMAT spills-accidents in or near Gerlach 
• deselop a plan to address the impact of spills and leaks ot HA/MAT along railroad 

tracks and in railroad yards (e g . catcii basinsi 
• deselop a plan to address tram derailments and or H.AZM.AT spills in the proximity 

ofthe Truckee Riser (includes control of tram speeds and location (if appropriate 
spill ciMitainmeni equipment in the Fruckee Meadosss) 

EviiliHition of TMT and Proposid .\!itit:aiion \teaiures 

lhe Tier 1 and Fier 2 measures should be the primary focus when esaluating the PMP 
Hosseser. other areas not meniumed as either a Tier 1 or Tier 2 measure (and not presiously 
mentioned in the STB's Decision 44) should be brought to the attention of the SE A as public 
comments tor possible inclusion in the PMP. 

1 base res lewed the mam parts ofthe PMP and offer the following obsen ations on the proposed 
mitigation measures as outlined in my lerter to SE.A dated July 8. 1997: 

1. Es aluate and repair, as appropriate, railroad crossings in Washoe County. 

SE.A noted my comment. Condition Al from Decision 44 discusses system sside 
measures for track inspection and Condition .A3 requires the posting of an 800 number 
on certain railroad crossings. However, no time line is given for track inspection and I 
could not find any reference to esaluating existing railroad crossings, either system wide 
or specifically in Washoe County 

2. Inform residents and business owners ofthe emergency access road prosiding secondary 
access to the Woodland .Asenue area 

3. Pros ide emergency access to the Stag Lane. Del Curto Lane, and Canal Road areas 

Tier 1 mitigation measure number 4 would require I P to discontinue the use ot 
"helper" locomotises in the Wciodland Asenue area (note: LP officials base publicly 
stpted that they stopped such practices in January of 199"). This measure should help 
alleslate railroad caused delays at the Woodland Asenue crossing. The PMP also 
mentions that a r(->ad south of the railroad tracks connecting Woodland Asenue to 
Masberrv Drise has been recently widened, pased. and a gate which restricted access 
has been remosed Fhis road pros ides emergency access to the Woodland .Asenue area 
if Woodland Asenue is blocked by a tram. The PMP does not address public 
information measures to notifv residences and businesses of this emergency access road. 
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Ihe PMP discusses Del C urto Drise and states that, -iiisen thc l'>>.s sehicular 
traffic lesels using Del Curto Dnse. that no mitigation is warranted, particularis with the 
possible adscrsc impacts to parklands and thc Fruckee Riser Iherefore. SE.\ does not 
recommend that mitigation measures for Del C urto be imposed". 

Fliere is no analysis, and therefore no discussion of possible mitigation 
measures, tor either the Stag Lane or the C anal Road areas. 

4 Pros ide a system sshich alerts emergency responder dispatch centers as to sshen trains 
are (MI the tracks 

I ler 1 mitigation measure number 3 proposes the installatKHi of cameras and 
s ide(i nuMiitors shossmg the rail line betsseen Keystone Asenue and Fake Street 

5 Deselop a pla i to respond to H.AZM.AT spills accidents in or near (jcrlach 

6 Deselop a plan to address the impact o\' spills and leaks of H.AZMAI aKnig railroad 
.racks and in railr(iad sards (eg., catch basins). 

7. Develop a plan to address train derailments and or H.AZM.AF spills in the proximity of 
the Fruckee Riser (includes control of train speeds and location of appropriate spill 
containment equipment in the Truckee Meadosss). 

The system wide mitigation measures numbered A l . A2. .A5. A", and A12 in 
Decision No 44 address safety and potential H.AZM.AT spills. According to the PMP. 
SEA belieses that these system sside mitigation measures "proside a high lesel of 
protection from hazardous materials esents in the Reno and surrounding area" 
Hosseser. in order to augment these system sside measures. Fier 1 mitigation measures 
13 and 14 svould require SP to install an additional high, sside. shifted load detector and 
a h(n box detector at milepost 40 (about three miles ssest of Reno). These additional 
measures ssould proside 'optimum detection capability " in the Reno area. 

The PMP does not indicate svhefher any of the system svide measures base been 
implemented in the Truckee Meadows The PMP does not address mitigation measures 
for potential contamination of surface and or ground ssater through normal operations 
along the rail lines nor at the railroad yards in Sparks. Additionally, the PMP does not 
esaluate the Feather Riser route and any psitential HAZMAT occurrences in the sicinity 
of Gerlach. 

I also esaluated the PMP ssith regard to comments I made to the P.eno Mitigation Task Force 
(also included SE.A representatises) m my memorandum dated January 21. 1997. 1 otter the 
follossing from portions of that memorandum: 

a Economic concerns ( i .e . delay to tourists at railroad crossings and potential negatise 
publicity to tourist based economy in the event o fa major traffic accident or H.AZM.AT 
spill) 

.According to the PMP. the STB directed a resiew of poten;ial ens ironmental 
impacts of merger-related increased tram traffic lesels. Therefore. SE.A determined that 
additional economic analysis svas not required as part ofthe PMP 

b. Air quality impacts. 

I pros ided a copy o f the PMP to Brian Jennison. Director for the Air Quality 
Management Disision with the District Health Department. 1 asked Mr Jennison to 
proside his comments directly to SE.A in accordance with their deadlines. .As i f the 
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submittal (if this staff report. I do not base a copy of comments he may have sv ritten I f l 
receive a copy of his comments. I wil l proside them to the County Commission prior to 
their public hearing on October 14. 199''. 

c. Noise impacts in the Verdi area. 

Ihe PMP did extensise esaluation of noise related impacts (both from tram 
whistles and passing trams) in the Reno area. The STB was concerned about noise lesels 
during Its res less ot the LP SP merger: hosseser. the Board noted that any attempt hi 
significantly 'reduce noise lesels at grade crossings svould jeopardize safety, which we 
consider to be of paramount importance" Therefore, possible mitigation measures 
outlined in the PMP are included in possible Tier 2 mitigation measures. 

I should note that no noise analysis svas conducted in the \ erdi area, though 
even if such analysis ssas done it is likely that the PMP recommendations ssould remain 
the same. 

I wil l attend the caucus on October 13. 1997 to answer any questions you may base, lo the best 
of ms abilits. on this staff report or the PMP Please do not hesitate to call me at '128-3623 for 
questions or clarification on the staff report in the interim. 

Community Coordinator 

CRWbw 

Enclosures 

cc: Charles McNeely. Reno City Manager 
John Mac I nty re. County Manager 
Men-i Belaustegui-Tratlcanti. Deputy City Attomey. City of Reno. Mitigation Task 

Force contact for the Citv of Reno 



Enclosure 1 

EXCERPTS RglATING TO RENO MITIGATIQK STUDY 

SURFACE TRANSPORTATION BOARD 

Finance Docket No. 3 27 60 

'Jj;iON PACIFIC CORPORATION, UNION PACIFIC RAILROAD COMPAJIY, MiV 
MISSOURI PACIFIC RAILROAD COMPANY—CONTROL AND MERGER—SOUTHERN 

PACIFIC RAIL CORPORATION, SOUTHERN PACIFIC TRANSPORTATION 
COMPANY, ST. LOUIS SOUTHWESTERN RAILWAY COMPANY, SPCSL CORP., AND 

THE DENVER AND RIO GRANDE WESTERN RAILROAD COMPANY 

Decision No. 44 

Decided: August 6, 1996 

ENVIRONMEMTXL CONSIDERATIONS. 
Ext«nsiv« Environa«ntal Review Process. Under the National 

Environmental Policy Act (NEPA) and r e l a t e d environmental laws, 
the environmental e f f e c t s of the merger and the a n c i l l a r y 
abandonment and con s t r u c t i o n projects t h a t were proposed by 
applicants must be considered, and we have thoroughly done so. 
Our environme;.tal s t a f f , the Section of Environmental Analysis 
(SEA), conducted various public outreach a c t i v i t i e s t o inform the 
pu b l i c about the proposed merger and t o encourage and f a c i l i t a t e 
p u b l i c p a r t i c i p a t i o n i n the environmental review process.* 

As part of i t s environmental review, SEA prepared detailed 
analyses not only of the systemw.rde e f f e c t s of the proposed 
merger, but also of p a r t i c u l a r merger-related a c t i v i t i e s that 
would a f f e c t i n d i v i d u a l r a i l l i n e segments, r a i l yards, and 
internodal f a c i l i t i e s t o a degree t h a t would meet or exceed our 
thresholds^ f o r environmental analysis. Sfifi 49 CFR 

SEA sent approximately 400 con s u l t a t i o n l e t t e r s t o 
various agencies seeking t h e i r comments. I n add i t i o n , SEA 
consulted w i t h f e d e r a l , s t a t e , and l o c a l agencies, affe c t e d 
communities, UP and SP, and UP/SP's environmental consultants t o 
gather and disseminate information about the proposal, i d e n t i f y 
p o t e n t i a l environmental impacts, and develop appropriate 
m i t i g a t i o n measures. 

2 These thresholds ensure t h a t those r a i l l i n e segments and 
f a c i l i t i e s t h a t would experience a s u b s t a n t i a l increase i n 
t r a f f i c as a r e s u l t of the transaction are thoroughly analyzed 
f o r p o t e n t i a l a i - q u a l i t y , noise, t r a n s p o r t a t i o n , and safety 
impacts. 



.105..(e)(5)(1) and ( i i ) . - SEA conducted a thorough independent 
analysis, which included verifying projected r a i l operations; 
verifying and estimating noise level impacts; estimating 
increases in a i r emissions; assessing potential impacts on 
safety; and performing land use, habitat, surface water and 
wetlands surveys, ground water analyses, and historic and 
cultural resource surveys. 

Based on the information provided by the parties and othe-
agencies, SEA issued a comprehensive Environmental Assessment 
(EA) on April 12, 1996. SEA received approximately 160 comments 
following issuance of the EA. To address those comments and the 
other environmental comments received throughout the 
environmental review process (approximately 400 in t o t a l ) , SZA 
undertook additional environmental analysis, which culminated in 
the issuance of a detailed Post Environmental Assessment 
(Post EA) on June 24, 1996, refining some of the discussion and 
mitigation recommended in the EA. 

As a result of i t s investigation, SEA concluded that the 
merger would result -n several environmental benefits, including 
a systemwide net reduction of 35 million gallons of diesel fuel 
consumption (based on 1994 figures) from r a i l operations and 
truck - t o - r a i l operations, systemwide improvements to a i r quality 
from reduced fuel use, and a reduction in long-haul truck miles, 
highway congestion and maintenance, and motor vehicle accidents! 

SEA also concluded that the merger and related r a i l 
abandonments and constructions could have potential environmental 
effects regarding safety, a i r quality, noise, and transportation, 
including the transportation of hazardous materials, and, in the 
EA, SEA proposed mitigation measures addressing the environmental 
concerns that were raised. In the Post EA, based on further 
analysis and review of the environmental comments, SEA developed 
more comprehensive and s p e c i f i c a l l y tailored mitigation 
recommendations. As a result of consultations with SEA, UP/SP 
agreed to undertake particular mitigation measures. In addition, 
several local communities negotiated memoranda of tinder stand ing 
with UP/SP to implement mitigation measures and take other 
appropriate actions to address their particular environmental 
concerns. 

SEA concluded that, with the Post EA mitigation measures, 
the proposed merger vould not significantly affect the quality of 
the human environment on a systemwide, regional, or local basis. 
We agree that the conditions recommended in the Post EA w i l l 

^ SEA and i t s independent third-party consultant conducted 
approximately 150 s i t e v i s i t s . They also analyzed UP/SP's 
Environmental Report, operating plan, Preliminary Draft 
Environmental Assessment and other pleadings, a l l of thc 
settlement agreements entered into during the environmental 
review process, and technical studies. 
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adequately m i t i g a t e the p o t e n t i a l envirorcental iapacts 
ide.ntified during the course of the environmental review, and we 
w i l l iapose those conditions here (see Appendix G).* We also 
adopt SEA'S envirorunental analysis and the conclusions reached m 
the EA and the Post EA. 

No Meed for Environmental Impact Statement. We have 
considered the arguments of some parties that an environmental 
inpact statement (EIS) i s required here, but do not believe that 
one i s needed. An EIS i s required only for "aajor federal 
actxons significantly affecting the quality of the human 
environment." 42 U.S.C. 4332 (2) (C).^ Under our envirorimental 
rules, 49 CFR 1105.6(b)(4), an EA i s normally sufficient 
environmental documentation in r a i l merger cases to allow us to 
take the requisite "hard look" at the proposed action.* 
Moreover, interested parties received essentially the same 
benefits they would have received with an EIS. As the EA and 
Post EA show, SEA conducted a thorough and comprehensive 
environmental review. There was extensive notice and opportunity 
for input from the public and appropriate agencies throughout the 
process. In addition to the EA, SEA issued a detailed Post EA 
which contains SEA's individual responses to the comments on the 

' We note th a t the m i t i g a t i o n recommended i n the Post EA 
for two proposed abandorunents i n Colorado (Sage t o Leadville and 
Malta t c Canon City) has been modified t o r e f l e c t our decision to 
p e r a i t only discontinuance of r a i l service, and not abandonment, 
at t h i s time. Other c l a r i f y i n g changes have been made as w e l l . 

* The identification of such actions i s a matter for the 
agency to determine, as long as the determination i s not 
arbitrary or capricious. See Goos v. ICC. 911 F.2d 1283, 1292 
(8th Cir. 1990), citing Marsh v. Oregon Natural Resources 
Council. 490 U.S. 360, 377 (1989). 

* While t h i s merger involves somewhat more trackage than 
other merger proposals that have come before our predecessor 
agency, the ICC, that does not mean that the qualitative 
environmental effects of t h i s merger are greater (or different) 
than those of the other railroad mergers that have been 
considered. Similarly, the extensive trackage rights that we are 
granting in t h i s decision to preserve competition generally w i l l 
not create additional t r a f f i c (or potentially significant 
e.nvironmental impacts) . T r a f f i c that can be a f f i c i e n t l y handled 
by train would be handled by train whether or not the trackage 
rights at issue here were granted. 

- 3 -
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EA and thus r e f l e c t s not only the work of SEA but also the 
c r i t i c a l views of in t e r e s t e d p a r t i e s and agencies. 

F i n a l l y , the environmental a i t i g a t i o n we are imposing .̂ .ere 
i s f a r reaching and comprehensive.' As appropriate, i t 
addresses impacts on a v a r i e t y of le v e l s : systemwide, r a i l 
c o r r i d o r - s p e c i f i c , and l o c a l . There i s m i t i g a t i o n f o r p a r t i c u l a r 
r a i l l i n e segments, r a i l yards, intermodal f a c i l i t i e s , and r a i l 
abandonments and constructions. I n short, no EIS i s required 
because our environmental m i t i g a t i o n conditions s p e c i f i c a l l y 
address the p o t e n t i a l environmental impacts associated with the 
merger and ensure there w i l l be no s i g n i f i c a n t environmental 
e f f e c t s . ' 

Reno t ' h i t a . As discussed i n the Post EA, i n 
developing 'ion f o r two c i t i e s , Reno, IVJ, and Wichita, KS, 
SEA conclU' f u r t h e r , more focused m i t i g a t i o n studies are 
warranted, , .istanding the extensive analysis ( i n c l u d i n g s i t e 
v i s i t s and meetii.gs w i t h c i t y o f f i c i a l s , emergency response 
representatives and business i n t e r e s t s ) t h a t already has been 
done t o i d e n t i f y envircnme.ntal concems and a r r i v e a t appropriate 
m i t i g a t i o n f o r these two commvinities. Nothing i n the record 
he,», however, suggests t h a t the p o t e n t i a l environmental e f f e c t s 
ov the merger i n Reno or Wichita are so severe t h a t 
implementation of the merger should not proceed p r i o r t o the 

For example, wit h respect to safety, our m i t i g a t i o n 
includes more frequent t r a c k and t r a i n car inspections, signs on 
grade crossings i d e n t i f y i n g t o l l free numbers to c a l l i n the 
event of a si g n a l malfunction, and a requirement t h a t UP/SP 
provide emergency response personnel w i t h information regarding 
a n t i c i p a t e d t r a i n movements and work w i t h communities t o develop 
plans t o deal w i t h the t r a n s p o r t a t i o n of hazardous ma t e r i a l s , 
emergencies, and the upgrading of grade crossing s i g n a l s . I n 
a d d i t i o n , UP/SP w i l l be required t o equip c e r t a i n t r a i n s c a r r y i n g 
hazardous materials w i t h two-way end-of- t r a i n devices t o enhance 
braking c a p a b i l i t i e s on p a r t i c u l a r l i n e segments. I n response t o 
concems i n v o l v i n g a i r p o l l u t i o n , UP/SP w i l l have t o reduce 
i d l i n g of locomotives, close box car doors on empty cars, and use 
more e f f i c i e n t locomotives when the equipment becomes a v a i l a b l e . 

' e.g.. Sierra Club v. DOT. 753 F.2d 120, 127 (D.C. 
Cir. 1985); cabinet Mountains Wilderness v. Peterson. 685 F.2d 
678, 682 (D.C. Cir. 1982). 

- 4 -
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conpletion cf the studies.' To the contrary, in bot.h Reno and 
Wichita the environmental impacts are l i a i t e d to the effects of 
an increase in t r a f f i c on existing r a i l l i n e s . Also, the 
mitigation conditions that we are imposing now assure that, while 
SE.A conducts these studies, the environaental status quo w i l l 
es-sentially be preserve 1 in Reno and Wichita. 

As the EA and Post EIA show, SEA already has carefully 
assessed the impact of the merger on Reno and Wichita and 
identified i t s li k e l y environme.ital effects. Based on i t s 
analysis, SEA concluded that, with the systemwide and corridor-
specific mitigation already imposed and the conditions to be 
arrived at following the independent mitigation studies, there 
w i l l be no significant environmental impacts to Reno and Wichita, 
and we agree. 

The sole purpose of the mitigation studies w i l l be to arrive 
at s p e c i f i c a l l y tailored mitigation plans that w i l l ensure that 
localized environmental issues unique to these two communities 
are effectively addressed. For example, with respect to 
vehicular and pedestrian safety, SEA has determined that 
separated grade crossings and pedestrian overpasses and/or 
underpasses w i l l be needed to address safety concems on the 
existing r a i l lines in Reno and Wichita. Accordingly, the 
studies w i l l identify the appropriate number and precise location 

' We note that the Supreme Court has rejected arguments 
that NEPA demands the formulation and adoption of a plan that 
w i l l f u l l y mitigate environmental harm before an agency can act. 
Robertson v. Methow Vallev citi z e n s Council. 490 U.S. 332, 352-53 
(1989). Rather, the deferral of a decision on specific 
mitigation steps u n t i l more detailed information i s available i s 
embraced in the procedure,! promulgated vinder NEPA. SfiS Public 
U t i l i t i e s Comm'n of Califomia v. FERC. 900 F.2d 269, 282-3 (D.C. 
Cir. 1990). NEPA "does not require agencies to adopt any 
particular intemal decisionmaking structure." Baltimore Gas & 
El e c t r i c Co. v. NRDC. 462 U.S. 87, 100 (1983). I t i s well 
settled that NEPA does not repeal other statutes by implication 
and that i f the agency meets NEPA's basic requirements, i t may 
fashion i t s own procedural rules to discharge i t s multitudinous 
duties. Vermont Yankee v. NRDC. 435 U.S. 519 (1978); Vpi^?4 
States V. SCRAP. 412 U.S. 669, 694 (1973). 

" The courts have recognized that there i s no violation of 
NEPA where proposed actions w i l l not effect a change in the 
status quo. S££ Sierra Club v. FERC. 754 F.2d 1506, 1509-10 (9th 
Cir. 1985). 

- 5 -
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of highway/rail grade separations and rail/pedestrian grade 
separations m Reno and Wichita. With respect to a i r quality we 
have imposed mitigation measures that reduce locomotive fuel ' 
consumption and a i r pollution, c a l l for aore e f f i c i e n t railroad 
equipment and operating practices, and require consultation with 
a i r quality o f f i c i a l s . * ^ As further insurance, the studies w i l l 
consider additional mitigation to address the a i r quality effects 
unique to Reno and Wichita. In t h i s merger, noise impacts would 
resu l t from more frequent exposure to hom noise rather than 
greater intensity of scu.'id. No additional types of noise would 
be introduced. To address noise impacts, we are requiring UP/SP 
to consult with affected counties to develop focused noise 
abatement plans. As the Post EA notes, however, safety dictates 
that railroads sound t h e i r horns at grade crossings.*^ Any 
attempt significantly to reduce noise levels at grade crossings 
would jeopardize safety, which we consider to be of paramount 
importance. 

The studies w i l l be conducted by SEA with the assistance of 
an independent third party contractor. Although retained by 
UP/SP, SEA w i l l select the contractor. The contractor w i l l work 
under the sole supervision, direction, and control of SEA. 

The mitigation studies w i l l include consultations with the 
affected communities, counties, emd states. Native American 
tri b e s , the FRA, and other appropriate agencies, as well as 
UP/SP. There w i l l be public notice and participation. The 
public w i l l be consulted regarding the range of additional 
mitigation to most eff e c t i v e l y address increased r a i l t r a f f i c on 
the existing r a i l lines i n Reno and Wichita. SEA w i l l prepare 
draft mitigation studies and make them available to the public 
for review and comment. After SEA assesses the comments, i t w i l l 
design the most effective mitigation for these particular 
communities to add to the mitigation that has already been 
imposed. 

SEA's fi n a l mitigation studies and i t s recommended 
mitigation plans for Reno and Wichita w i l l be made available to 

Because trains are mobile, rather than stationary 
sources, a i r quality impacts associated with locomotive emissions 
are spread over a large area. Therefore, the impacts at any 
individual location are t y p i c a l l y r e l a t i v e l y minor. 

SEA indicates that FRA has been directed by the Swift 
Act generally to require that horns be sounded at a i l grade 
crossings. 
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the public and w i l l be submitted to us for our review and 
approval. We w i l l then issue a decision imposing spe c i f i c 
aitigation measures. This entire process w i l l be coapleted 
within 13 months of consummation of the merger. 

In the meantime, as explained in the Post EA, during the 
18-month study period UP/SP w i l l be permitted to add only an 
average of two additional freight trains per day to the affected 
r a i l line segments (Chickasha, OK, to Wichita and Roseville, CA, 
to Sparks, NV),-^ which i s below the threshold level for 
envirorimental analysis.'* UP/SP w i l l be prohibited from 
increasing t r a f f i c to the levels they prcjected under the merger 
(11.3 daily trains for Reno and 7.4 trains for Wichita) without 
our approval.'*' Thus, there w i l l be no significant adverse 
environmental impacts to these communities while SEA, the Board, 
and the parties work to arrive at additional tailored mitigation 
for those c i t i e s . 

I t should be noted that the studies w i l l focus only on the 
mitigation of the environmental effects of additional r a i l 
t r a f f i c through Reno and Wichita resulting from the merger. 

For nonattainment areas such as Reno, our rules permit 
railroads to operate up to three additional trains per day. The 
threshold for attainment areas such as Wichita .is normally an 
increase of eight trains or more a day. Here, we are taking a 
aore conservative approach and w i l l permit for Wichita only an 
average increase of two trains per day. In short, these limited 
increases for Reno and Wichita are at or below the threshold 
le v e l s , and the environmental status quo w i l l essentially be 
maintained. This addition of an average of two trains a day 
includes BNSF trains but does not include Amtrak trains, which 
are unrelated to the merger. 

•* We note that an existing railroad can increase i t s level 
of operations without coming to us, and without limitation. 
Thus, i f UP and SP had not proposed this merger, SP on i t s own 
could have increased the number of trains on i t s line in Reno to 
any level i t considered appropriate. Allowing an increase of up 
to two trains per day during the interim period takes into 
account that the nimber of trains going through Reno and Wichita 
might have been increased even without the merger. 

UP/SP w i l l be required to f i l e v e r i f i e d copies of 
station passing reports of tr a i n movements for Reno and Wichita 
on a monthly basis with SEA for the duration of the study period, 
We w i l l review them to ensure compliance. 
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Mitigation of conditions resulting from the preexisting 
developaent of hotels, casinos, and other toSril^'or^ented 
businesses on both sides of the existing SP r a i l line in Reno 
the preexisting switching operations t h i t a r J a priSar^ s o l ? ? ; of 
the congestion associated with the existing UP line in W?°h^tJ 
are not within the scope of the studies. l i m i l a r l y ?he 
construction of a new r a i l line now under consideration by Reno 
IS too preliminary to be assessed now.-̂  

The studies w i l l carefully examine private and public 
funding options, as we believe that the cost of mitigation for 
Reno and Wichita should be shared. Finally, the studies S i i ? 
provide the parties with additional tine to pursue and agree to 
independent and innovative mitigation plans (such as the 
memorandum of understanding executed by UP/SP and Truckee CA 
whereby UP/SP w i l l share in the cost of an underpasrconstruc^ion 
project and contribute to a fund to buy back obsolete wood 
burning stoves). 

In sum, pending determination of the exact mitigation 
measures to be required for Reno and Wichita, UP/SP w i l l be 
subject to a t r a f f i c cap on the affected r a i l lines to ensure 
that no adverse effects to the environment w i l l occur and 
existing environmental conditions w i l l essentially remain 
unchanged. Because we already know the nature and general 
parameters of the appropriate mitigation measures for Reno and 
Wichita, based on our analysis of the environmental impacts and 
imposition of systemwide and regional mitigation, we find that 
with the more specific mitigation that w i l l be developed the 
merger w i l l not signi f i c a n t l y affect the quality of the 
environment in those two locations. 

Comments of EPA. On July 12, 1996, we received comments 
from the United States Environmental Protection Agency (EPA) on 
various aspects of the EA and the Post £A.-' EPA notes that, in 

Plans for such a line are only in the development stage. 
SEA indicates that such a project could take up to 10 years to 
f i n a l i z e . I f the contemplated construction reaches the stage of 
an actual proposal requiring our approval, SEA would prepare an 
appropriate environmental document at that point. See Kleooe v 
?;err^ c;ub, 427 U.S. 390, 410 n.20 (1976); Crounse Cnro. v. i c c 
781 F.2d 1176, 1193-96 ^ 6th Cir. 1986). ^"^^ 

17 
SEA agreed to EPA's request for an extension of time to 

comment on the Post EA. We welcome EPA's input after reviewing 
(continued...) 
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analyzing a i r quality, the EA failed s p e c i f i c a l l y to identify 
"maintenance" areas,-* which i t believes aay have caused a i r 
quality concerns to be overlooked.'' But maintenance areas were 
not ignored in SE/'s analysis. For those areas that were not 
c l a s s i f i e d as nonattainment, SEA applied the EPA conformity 
emission threshold levels applicable to maintenance areas. This 
means that SEA analyzed both attainment and maintenance areas 
under the more rigorous standards applicable to maintenance 
areas, and that, i f anything, the anticipated effects of the 
proposed merger on a i r quality are conservative. We believe that 
a i r quality has been thoroughly analyzed, and that the aitigation 
we are imposing here, along with the more specific measures which 
w i l l be arrived at in the further mitigation studies for Reno and 
Wichita," adequately mitigates any potential adverse a i r 
impacts. 

-'(... continued) 
our environmental analysis, since, as EPA notes, i t generally 
does not comment on EAs. 

There are three c l a s s i f i c a t i o n s for a i r quality: 
attainment areas, in which levels of certain pollutants are 
considered equal to or better than federal and state ambient air 
quality standards; nonattainment areas, in which le v e l s of one or 
more pollutants do not meet federal and state ambient a i r quality 
standards; and maintenance areas, which were at one time 
nonattainment areas but have subsequently improved thei r a i r 
quality and are now in attainment for the relevant pollutant(s). 

'« We note that EPA does not disagree with SEA's 
determination that the proposed merger i s not subject to EPA s 
regulations entitled "Determining Conformity of General Federal 
Actions to State or Federal Implementation Plans" (General 
Conformity). The General Conformity c r i t e r i a do not apply 
d i r e c t l y to railroad operations, except for future locomotive 
emission standards. SEA properly concluded that the proposed 
merger does not meet the definitions in the General Conformity 
regulations at 40 CFR 51.852 because, as a regulatory agency, the 
Board does not maintain program control over railroad emissions 
as part of i t s continuing responsibilities. 

20 -- SEA w i l l take into account EPA's concems and consult 
with them in conducting i t s mitigation studies for Reno and 
Wichita. 
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EPA further states that the EA used the teras NOj and NO, 
incorrectly. We recognize that NO, i s not a c r i t e r i a pollutant 
under EPA and state ambient a i r quality standards. In assessing 
a i r quality emissions, SEA looked at emission factors applicable 
to NO,, instead of NÔ , because NO, emission factors are readily 
available through EPA documents and other sources, while NO2 
emissions are not. SEA based i t s calculations on the 
conservative assumption that a l l NO, emissions are composed of 
NO2. This conservative approach, which i s widely accepted, 
ensured that the c r i t e r i a pollutant NOj was adequately assessed 
in SEA'S analysis. Moreover, by using this approach, SEA used 
higher NO2 emissions than would actually be emitted. 

EPA also expressed some d i f f i c u l t y understanding SEA's 
estimates of the projected net increase and decrease in a i r 
emissions with the mitigation measures we are imposing. While we 
believe that the text of the Post EA adequately explains the data 
in Tables 3-5 and 4-4, we have generated and attached as 
Appendix H an additional table to further c l a r i f y the net 
emissions reflecting mitigation. 

EPA notes that some of the proposed r a i l line abandonments 
in Colorado run through or near EPA-designated Superfund s i t e s . 
EPA i s trotibled that s o i l in and around the railroad lines could 
require remediation, that UP/SP might not be obligated to honor a 
consent decree, and that possible future t r a i l use could expose 
the public to hazardous stibstances. These concems are premature 
because, as discussed eUsove, we are permitting only the 
discontinuance of r a i l service, and not abandonment of the 
involved l i n e s . Thus there w i l l be no salvage of these lines or 
opportunity for t r a i l use unless and u n t i l UP/SP obtains our 
authority to abandon these l i n e s . 

While t r a i l use requests can be made i f the aibandonments are 
granted, any t r a i l arrangement would not supersede the 
requirements of the specific laws that govem Superfund s i t e s . " 
Nor would we thereby become involved in negotiating or enforcing 
consent decrees involving remediation of those s i t e s . 

At that point, we w i l l analyze the potential 
environmental impacts of the proposed abandonments. 

" S£S. Union Pac. R.R. — Abandonment -- Wallace Branch. 
IQ, Docket No. AB-33 (Sub-No. 70) (ICC served Dec. 2, 1994). 
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EPA does not view requiring UP/SP to coapiy with existing 
federal, state, and local regulation as mitigation. We believe, 
however, that requiring compliance with other laws and 
regulations, such as FRA'r> safety regulations, can a s s i s t in 
reducing the potential environmental impacts of the actions 
before us. If the railroad f a i l s to comply with conditions that 
we have imposed, parties can notify us and request that we (as 
well as the agency that has promulgated the regulation) take 
appropriate action. 

In any event, the mitigation we are imposing here goes well 
beyond requiring compliance with other laws and regulations. For 
example, i t includes more frequent track and tr a i n car 
inspections to reduce anticipated safety impacts and reduced 
idling of locomotives and the use of more e f f i c i e n t locomotives 
to offset a i r pollution emissions associated with the merger. 
Moreover, to er\hance safety, UP/SP w i l l be required to equip 
certain trains carrying hazardous materials with two-way end-of-
t r a i n devices to improve braking capabilities on particular line 
segments. 

EPA suggests that we failed to discuss the environmental 
impacts associated with the handling and disposal of waste 
a a t e r i a l s for the proposed eUaandonments and constructions. But 
we have included detailed mitigation for these actions. Sge 
Appendix G, including conditions #26, #27, #62 and #63. 

EPA questions whether SEA considered a l l the settlement 
agreements reached with competing railroads and trade 
associations. SEA s p e c i f i c a l l y took a l l settlement agreements 
into account in i t s analysis, as the EA and Post EA show. 

Finally, we disagree with EPA's suggestion that SEA should 
r e v i s i t i t s consultation efforts with Native American tribes. 
SEA'S efforts to contact and consult with Native American tribes 
have been extensive. As part of i t s outreach a c t i v i t i e s , SEA 
contacted approximately 1?. area offices of the Bureau of Indian 
Aff a i r s to inform them aibout the proposed merger; three offices 
commented and provided the names of tribes that should be 
contacted. Both the EA and Post EA were distributed to 31 
American Indian tribes. In addition, there was newspaper and 
Federal Register notice to inform a l l affected tribes amd 
communities about the proposed merger and how they could 
participate. To ensure continued participation, SEA w i l l contact 
the affected Native American tribes when i n i t i a t i n g i t s 
mitigation studies for Reno and Wichita and invite them to 
participate. 

- 11 -



Finance docket S'c. 32760 

APPENDIX G: ENVIRONMENTAL MITIGATING CONDITIONS 

The environmental mitigating conditions iaposed m Finance Docket 
.'.'o. 32760 are categorized as follows: (A) Systemwide, (B) Corridor-
Spe c i f i c , (C) Rail Line Segments, (D) Rail Yards and Interaodal 
F a c i l i t i e s , (E) Proposed Abandorunents, and (F) Construction Projects. 
T.hese mitigation conditions are numbered sequentially. 

A. SYSTEMWIDE MITIGATION 

The following systemwide mitigation conditions apply to r a i l line 
segments, r a i l yards, intermodal f a c i l i t i e s , and r a i l line construction 
projects on new right-of-way. 

1. UP/SP shall adopt UP's existing formula-based standards for track 
inspection for a l l r a i l lines of the merged system, which w i l l 
increase t.he frequency of inspections on SP r a i l lines. 

2. UP/SP shall adopt UP's existing tank car inspection programs for 
a l l appropriate f a c i l i t i e s on the merged system. 

3. For a l l highway grade crossing signals, UP/SP shall provide 
v i s i b l e instructions designating an 800 nuaber to be called i f 
signal crossing devices malfunction. 

•1. UP/SP shall provide 800 numbers to a l l emergency response forces 
in a l l communities. These ntimbers s h a l l provide access to UP/SP 
supervisors who shall provide tr a i n movement information and work 
cooperatively with communities in emergency situations. These 
numbers are not to be disclosed to the general public. 

5. UP/SP shall participate on a systemwide basis in the TRANSCARE 
program to develop hazardous material and emergency response plans 
in cooperation with communities. 

7. UP/SP shall adopt UP's training program for community and 
emergency response personnel for locations on the SP r a i l l i n e s , 
and include personnel from SP served locations in UP's school at 
Pueblo, CO, for additional emergency response training. 

3. UP/SP sh a l l adopt existing UP training and operating practices 
that are designed to reduce locomotive fuel consumption and a i r 
pollution. These incliide: throttle modulation, use of dynamic 
braking, increased use of pacing and coasting trains, isolating 
unneeded horsepower, shutting down locomotives when not in use for 
more than an hour when temperatures are above 40 degrees, and 
maintaining and upgrading SP locomotives to UP standards. 

9. As suggested by UP/SP, UP/SP s h a l l extend to SP r a i l lines UP's 
program of closing boxcar doors on empty cars before movement on 
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10 

11 

13 

the system in order to reduce wind resistance and, thereby, fuel 
consumption. 

As suggested by UP/SP, UP/SP sh a l l use i t s own security forces to 
conduct i t s own arrests and bookings, reducing reliance on local 
police forces. 

UP/SP shall convert a l l railroad locomotives to the standards for 
v i s i b l e smoke reduction that are established in the Soutn Coast 
Air Quality Basin. 

UP/SP shall adopt UP's existing policy of using head-hardened r a i l 
on curves in mountainous t e r r i t o r y for SP r a i l lines to promote 
safer operations. 

UP/SP shall comply with a l l applicable FRA rules and regulations 
in conducting r a i l operations on the merged system. 

B. CORRIDOR MITIGATION 

The'fSilowing mitigation conditions apply to the Central, 
southem. Northern, I l l i n o i s - G u l f Coast, and Pacific Coast (1-5) 
Corridors. 

14 
UP/SP shall implement the draft emissions standards for diesel-
e l e c t r i c raiiroad locomotives that the Environmental Protection 
AglncJ^EPA) has developed. I t i s the Board's understanding that 
EPA plans to propose thSse standards and make them available for 
public commen? in December 1996. Under these standards, UP/SP 
sS a l i u t i l i z e newly manufactured or re-built 
™or-o fuol e f f i c i e n t and produce less emissions. When t h i s 
T c ^ U T n l becimis available, UP/SP shall assign ^hese locomotives 

priority basis to the corridors or portions thereof specified 
on a 
below: 

Southem Corridor: 
- Fort Worth, TX, to West Colton, CA. 

central Corridor: 
- Cheyenne, WY, to Hinklc, OR. 
- Chicago, IL, to Fremont, NE. 
- Ogden, UT, to Roseville, CA. 
- Denver, CO.. to Grand Junction, CO. 

Pac i f i c coast (1-5) Corridor: 
- Seattle, WA, to West Colton, CA. 
- Sacramento, CA, to Bakersfield. CA. 

15. 
Tn further f a c i l i t a t e the improvement of a i r quality for specific 
l o c f i l ^ n s y 5P/SP Shall consult with appropriate state and local 
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a i r q u a l i t y o f f i c i a l s m the States of Arizona, C a l i f o r n i a , 
Colorado, I l l i n o i s , Nevada, Oregon, Texas, Washington, and 
Wyoming, through which the P a c i f i c (1-5), Southern, Central ard 
Northern Corridors extend m p a r t . UP/SP s h a l l advise SEA Ls Z 
the status and the r e s u l t s of these consultations. 

16. To address noise impacts, UP/SP s h a l l consult w i t h t.he affected 
counties t h a t have coaaunities t h a t would experience an increase 
of 3 dBA or more as a r e s u l t of the increased r a i l t r a f f i c over 
r a i l l i n e s i n the States of C a l i f o r n i a , Colorado, I l l i n o i s 
Kansas, Louisiana, Nebraska, Nevada, Oklahoma, and Texas, ' i f 
appropriate, UP/SP s h a l l develop a noise abatement plan." UP/SP 
s h a l l submit the r e s u l t of these consultations t o SEA who w i l l 
review these f i n d i n g s with FRA. 

Specif i c 
The f o l l o w i n g m i t i g a t i o n conditions apply t o s p e c i f i c r a i l l i n e 

segments w i t h i n the Central, Southern, and I l l i n o i s - G u l f Coast 
Corridors. 

17. UP/SP s h a l l give p r i o r i t y t o equipping key t r a i n s , as defined by 
Union P a c i f i c Railroad Form 8620, on the c o r r i d o r segments l i s t e d 
below w i t h two-way end of t r a i n devices. This requirement also 
applies t o BNSF key t r a i n s operating between Iowa Junction LA 
and Avondale, LA. ' 

• Central Corridor 
- North P l a t t e , NE, to Oakland, CA (UP and SP). 
- Cheyenne, WY, t o Denver, CO (UP). 

• Southern Corridor 
- Houston, TX, to Avondale (New Orleans), LA (SP) . 
- Iowa Junction, LA, to Avondale, LA, v i a Kinder and Livonia 

(UP) . 
- Houston, TX, to West Colton, CA (SP). 

• I l l i n o i s - G u l f Coast Corridor 
- St. Louis, MO, and East St. Louis/Salem, I L , t o Houston, 

TX, and Avondale, LA (UP and SP). 

- 14 -
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RAIL LINE SEGMENT MITIGATION 

General 
The following mitigation conditions apply to a l l of the r a i l line 

segments in the states identified below. 

18. UP/SP shall consult with the states and appropriate local 
o f f i c i a l s as well as FRA to develop a priority l i s t for upgrading 
grade crossing signals, where necessary, due to increases in r a i l 
t r a f f i c resulting from the proposed merger. This process shall be 
undertaken for a l l r a i l l i n e segment.* in the States of Arkansas, 
Califomia, Colorado, Kansas, Nevada, Oregon, and Texas. UP/SP 
sh a l l advise SEA as to the status and the results of these 
consultations. 

Spec i f i c 
The f o l l o w i n g d e t a i l e d m i t i g a t i o n condi t ions apply t o the s p e c i f i c 

r a i l l i n e segments and/or l o c a t i o n s i d e n t i f i e d belovr. 

gjtpy of pgn9 
22a. UP/SP sh a l l operate no more than a daily average count of 14.7 

freight trains per day through the City of Reno. (This reflects 
the Base Year daily average of 13.8 trains — 12.7 freight trains 
and 1.1 passenger trains — plus 2 additional freight trains.) The 
addition of two freight t r a i n s per day does not exceed the Board's 
threshold for environmental analysis at 49 CFR 1105.7(e)(5)(ii). 
The 14.7 average freight t r a i n count per day does not include the 
following types of movements: (1) maintenance-of-way trains, 
(2) light locomotive movements, (3) local and industiri' switching 
tr a i n movements, (4) emergency trains operated under detour 
authority, for snow removal, for f i r e or other natural disaster 
purposes, and wreck removal purposes. This condition w i l l be 
effective upon consummation of the merger and w i l l continue in 
effect for 18 calendar months in t o t a l . 

2 2b. For the purpose of monitoring the preceding condition, UP/SP s h ^ l l 
f i l e on a monthly basis with the Board verified copies of st?' ion 
passing reports of t r a i n movements through Reno, NV, for each day 
of each preceding month in the specified 18-month period. These 
reports s h a l l also identify those tr a i n movements, specified in 
the above condition, that are excluded from the 14.7 trains per 
day average count. 
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22c. UP/SP, in consultation with and subject to the approval of SEA, 
sh a l l retain an independent, third-party consultant to prepare'a 
s p e c i f i c mitigation study to address the environmental effects on 
the City of Reno of the additional r a i l freight t r a f f i c projected 
as a result of the proposed merger. This study shall be prepared 
under the sole direction and supervision of SEA. I t shall include 
a f i n a l mitigation plan based on a further study of the railway, 
highway, and pedestrian t r a f f i c flows and associated environmental 
effects on the City of Reno. This study would t a i l o r mitigation 
to address enviroiunental effects such as safety, hazardous 
materials transport, a i r quality, noise and water quality. UP/sP 
s h a l l comply with the final mitigation plan developed under this 
study. 

The study, which sh a l l be completed within 18 months from the date 
cf consvimmation of the merger, sh a l l include the following: 
• Projected post-merger increases in r a i l freight t r a f f i c on the 
Sparks to Roseville line segment. 

• Consultations with the City of Reno, Washoe County, the Federal 
Railroad Administration, affected Native American Tribes, and 
other appropriate Federal, state and local agencies, and other 
interested parties. 

• Consultations witn UP/SP. 
• Review of a l l existing information and studies including those 
prepared by the City of Reno, Washoe County and UP/SP. 

• Independent analyses. 
• With respect to vehicular and pedestrian safety, mitigation 
measures that identify the number and location of highway/rail 
grade separations and rail/pedestrian grade separations in 
downtown Reno. 

• Funding options. 
. Submission of a draft study to the public for review and comment 

and then issuance of a fin a l mitigation study. 

22d. SEA w i l l submit the fin a l mitigation study and i t s recommendations 
to the Board, which sh a l l then issue a decision imposing 
mitigation. In the event UP/SP and the City of Reno and other 
appropriate parties reach agreement on a f i n a l mitigation plan. 
UP/SP and the City of Reno sh a l l inmediately notify SEA, and the 
Board w i l l take appropriate action consistent with such an 
agreement. 
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SUJ^TACS T7iJOiS?0KTKZZZii cOARC-

OECISIO.V 

r i n a a c c j o c x e c no. ;2760 

ZKIC.V P A d T T C CORPORATTON. tariOK P A C m C SAXLROAfl CSKPAKY. AKt 
? a 5 s : c K i P A c r n c W U : L K O A O C O M P A K Y — C C H T E O I , AKD K Z R S E R — = o m i E ? . v 

F A C m C RAIL COKPCRATTCK, SOtTTEESX PAC1?IC TPJLNSPOKT^ICK 
CCyxA-KY, S T . LOUT-S SOCTHVZSTEKK PJCZLVAY COXPAKY. iPCSl- CORF.. XKt 

THE DOtVTR AJTO RIO GSAKDE WTSTERU RATLROAD COIIPAKY 

(Decision No. 71] 

Decided: A p r i l 15, 1997 

Ln OftCifilon NO. 4* (zmrvmd Augii«t 12, 199C) , v« apprcv«d t i e 
co=ar. cor.crci ajifl E e r i e r cf the r a i l c a r r i e r s concroiied fcy 
Cr.iss Pftciric ccrparatao.-. fUnio.-. P a c i r i s RiXlroad ccspany ani 
Klsseurl p a c i i i c Railroad ccspaay) and tha r a i l c a r r i e r s 
cs--.troiled try eootterc Pac iTlc Ra:?. ccrparat ioa (Southern F a c i r i c 
TrB-nsporratton ccmpany, « . Loui* soutavwcern Rallirty Ccspany, 
S7CSI. c a r p . , aad tha Oonvw: and Rio s r u d a WMtern Railroad 
caspanyj ( co l l ec t ive ly OP/SF), aato'imac te varloua candlt lsns , 
int-tiitii nij nomeroaa eav iroamxta l »i . t i .qazinq conriltlona. Aa 
pcrelseae bere, tiie eBriretsaeneal condlt-lone iirpneeri in Oeeiaics 
Ko. 44 c a l l for tardier , aore ireeuead. n l t lge t lon stadiea tio 
arrive at epecif i c a l l y ta i lored a l t l g e t l o n plans tar wicaita . Z3 
and Raao, NV, i a addition ta the envixonaontal xu.tlgatlaa caat 
already tiae been iaposed, to essure that loca l i zed eaviroaaeatai. 
^.ssuea uBique to those two cwnBunitlee are e f f e c t i v e l y addreafroi. 

After Oeciilon MO. 44 was lesuAd. the Ci ty of Wichita aad 
tae Hoard o£ Coun^' Cowiniasionera of sedgvxcJc County, KS 
'wic£.lta/'Se<lqviclt) J l l e d aa envixtrraental court chailecge t i e 
oaited statae Court or Appeala for tae D i s t r i c t of caiuaai* 
C i r c u i t . KO. 96-1293. g«trv y^,— .; . . . y . MlTf'Cft • ^ - ^ = r t a l l = 2 
TK-.n^ ;?et . for review f i l e d Aug. 21. 199«) iHln-l^ai ^ ^ ^ ^ 
pieadiag* f i l e d in that l i t i g a t i o n , i t beca«e apparent thac —a 
utr^'^K eppaai ia ad^eaeed sole ly to she sentence l a Decision 
HO. 44 (at p. 223) etatlafl , 'The C « i t l g « t l o n ) srudlee (that are 

• proceedings pending before the la tersxate coraerce 
casaiasion (ICC) on January i , 199«, nu«t he decided under -ae 
lav l a e f f e c t prior to thet dete i f they lavolve fonctlons 
retained toy the ICC T e r « i n a t i o n Act of 1995. Pnf-^*^ .04-68,^09 
Stat. 803. n i i s proceeding wae pendxag with the *CC prior -o 
•anuary l , 1996, aad to funetlone retained under surface 
Transportation fieanl (Board) j u r i s d i c t i o n pursuant to new *9 
U.S.C. 11323-27. Citat ions ere te tae foraer sectiofi* of _ae 
atatute, unless othervise indicated.. 

Another anvironeentai court challenge i s pending -r. tae 
C.C. Circuit la Ko. 96-1416, r-«*y rAf p#nn v -v.mcr. 

the pet i t ions tor review re i s ing issues other ^han e a v i x a n « * c t ^ 
Icsuo. taat v«re f i l e d i a that court. The Boerd and 
sea tea h a v « o v ^ to s e v r the &aaa and « l c a i " J S » ^ * * i * tao 
ctter cases seeiclnq review of Decision Ko. 44 .-j.-^ 
tricf inw '^ a^^eyance in theee tvo cee— 
pecltloas o«ejtiag review of Decision Ko. 44, 
p . t i t ions are environaental court c i i ' ^ i ^ ' ^ ^ ^ L ^ n 
or f i n a l for tudic ia i review at th i s t i s e . That action reaaica 
pea\.'iag la taa court. 



Fir.a.-. = £ ,:zr.s: 

" ' l ! ' '-"^f^^y f i r wiciiAta and Reno; will carefu..:/ ex̂ .-: r.e ::r; 
ana pviciic iuncia^ coticn?. a* we ::aiievs that tao cast :r 
=̂ ^̂  = =tion for Rano ana Kiciiita should ce saarea." TT.an, 
fcllcvu-.:; an inq<.ii^- isoiti.-.g t-ward settleaent cf tie ig.-
^itisatian, p«titlon*rs' counsel la tae wiei-. caje advisea c -
Jaaerai Couaaei, by latter dated April 7. 1997,- taat if tae 
saart Issues a decit-ion clarifying that UP/SP will te reqtUircQ -.c 
pay loot of the cost of aandated environaental aitigation, 
Wichita/SedgvicX will vxthdrav theix appeal. 

Petitioners' counsel states that Wiehita/SedgvicX 
understands that, consistent with Deciaion Ho. 44, the Board is 
considering ooth 'baaa liae' utlgetlon. - . e . . altigaticn 
including, tmt noc lirLltaa to, the type discussed in Cecisicr. s'o. 
«4, thac LT/SP would be reguired to ispleaeat and ftad in crser 
tc i.'.crease tbe nusaer of through trains operating througn 
Wichita/sedgvicx, ind alternative ztltlgaticn i.e., aore 
ej:per.sive options. As to the latter, Hrichit^/SedgvicX 
ixderstands that the Board aay suggest fundlcg alternatives, =ut 
suca suggestions would toe in no way binding. See Adde.ndua A. 

saving ascertained that C7/SP has ne oto j ection to the 
issuance of a decision clarifying the intent of the sentence at 
page 223 of Decision Ho. 44, gueted ahovc. in the Banner 
requested by tflehita/SedgvieX. i t appears te us appropriate te 
clarify oor intent vith respect to developing final aitigation 
for Wichita end Reno, spedfleally, tha final envlrenBental 
tltigatloa that will be detveleped for Klehlte and Rene felloviag 
the cospletlon of the ongoing mitlgaclan etnirtlas v i l l include (la 
addition to the sd,tigatlQn that has already been iaposed) both 
(1) aandated or base line aitigation, which the Board v i l l 
rccMire OP/SP to iapleaent and entirely fund, ard (2) alternative 
Blcigatlon that sight toe a sore far reaching solution fer a l l 
concerned, but valch will not be blndiag ahsent a veluntary 
agreeaent by the parties to share costa or expend greater 
resources. 

This action will not sigr.if lean tly af'ect either the guailty 
of the huaan environoent or ie conaervetion of energy reeources. 

Tt <.r nrrfim-rm,^-

1. Tae dlscussior. of envirennental ttitigation in Decieion 
No. 44 is clarified as set ferch in this decision. 

2. Tills decisiva i s effective on the date of serviee. 

By tha Beard. Chairman Morgan and Vica Cbaizaan oven. 

Vemon A. Willi 
Secretary 

A cop/ of t.»iet letter is attached as Addcndua A. 



Enclosure 3 

UP/SP MERGER 
RENO MITIGATION STUDY TASK FORCE MEMBERSHIP LIST 

STB Section of Environmental Analysis 
Representatives and/or Contacts 

Elaine K. Kaiser 
Program Director/Legal Counsel 

Harold McNulry 
Reno Co-Sti"dy Director 

: Vicki Rutson 
i Reno Co-Study Director 

Dave Mansen 
Reno Mitigaiion Study Project Manager 

i Kay Wilson 
i Reno Mitigation Study Community Coordinator 

City of Reno Representatives 
Manager's Office 

Mem Belaustegui 
Deputy City Anomey 

i City of Reno Alternates 
Manager's Oflice 

Michael E. Halley 
Deputy City Attomey 

Engineering 
Steve Varela. City Engineer 
City of Reno Public Worics 

Engineering 
Tom Gnbbin 
Pyramid Engineering 

Environmental 
Mark Demuth 
MADCON Consultation Services 

Environmental 
Colleen Henderson 
Environmental Management Associates 

Emergency Services 
Larry Farr, Fire Marshall 
Reno Fire Department 

Emergency Services 
Chuck Lowden 
Fire Chief 

Jim Weston. Chief of Police 
Reno Police Department 

Tom Robinson 
Reno Police Department 

Reno Citizens RepresenUtive 
General Interests 

Steve Bradhurst 

: Reno Citircas Alternates 
General Interests 

No Alternate Named 

River Banks Homeowners 
Richard Vitali 

i River Banks Homeowners 
No Alternate Named 

Native American Representatives 
Paula Berkeley 
Paula Berkeley and Associates 

i Native American Alternate 
Arlan Melendez, Director 
Reno-Sparks Indian Colony 

Preliminary Mitigation Plan C-l Reno Mitigation Study 



UP/SP MERGER 
RENO MITIGATION STUDY TASK FORCE MEMBERSHIP LIST 

Business Community Representative 
Bill Osgood. Ch-iirperson 
Reno DowntowTi i,'nprovement Assoc. 

Business Community Alternate 
Harry York 
Reno-Sparks Chamber of Commerce 

.NTRA RepresenUtive 
Bob Bum. Chairperson 
Nevadans for Fast & Responsible .Action 

NFRA Alternate 
John Frankovich 

Washoe County RepresenUtive 
Bob ebb. Community Coordinator 
Washoe Co. Dept. Of Comprehensive 
Planning 

Washoe County Alternate 
Dean Diedench 
Pnncipal Planner of Washoe County 
Department of Community Development 

Regional TransporUtion Commission Rep. 
Greg iCrause. Plannmg Manager 
Regional Transportation Commission 

Regional TransporUtion Commission Alt. 
Jack Lorbeer 

Sute of Nevada RepresenUtive 
Tim Crowley, Executive Assistant 
Nevada Governor's Office 

Sute of Nevada Alternate 
No Alternate Named 

Nevada Public Service Commission Rep 
Galen Denio, Commissioner 
Nevada Public Serv ice Commission 

Nevada Public Service Commission 
Craig Wesner, Mgr. Engmeering Svcs. 
Nevada Public Service Commission 

City of Sparks RepresenUtive 
Rob Pyzel. Senior Planner 
Plannmg & Community Development 

; City of Sparks Alternate 
Randy Mellinger 
Community Development Director 

LT Railroad RepresenUtive 
Mike Hemmer 
Covington & Burling 

: UP Railroad Alternate 
Joe Guild 
Union Pacific R.iilroad 

Amtrak RepresenUtive 
Ron Scolaro 
Amtrak 

i Amtrak Alternate 
Raymond Lang 
Amtrak Intercity Rail Service 

Sute Economic Interest RepresenUtive 
Ken Lynn 
Economic Dcv Authonty of Westem Nevada 

\ Sute Economic Interest Alternate 
No Alternate Named 

Preluninart Mitigation Plan C-2 Reno Mitigation Study 
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RENO MITIGATION STUDY TASK FORCE MEMBERSHIP LIST 

Warehousing/Distribution RepresenUtive 
David Lonng 
Dermody Properties 

Warehousing/Distribution Alternate 
Scon L. Hutcherson 
Eagle-Picher Minerals. Inc. 

Preliminary Mitigation Plan C-3 Reno Mitigation Study 



Enclosure 4 

FORMAL CONDITIONS FOR BOARD CONSIDERATION 

The preliminary Tier 1 mitigation measures proposed in Section 8 by the Surface 
Transportation Board's (Board's) Section of Environmental Analysis (SEA) are restated here for 
public review and comment and for Board consideration as additional conditions to the LT'SP 
mergei decision. 

Table 10-1 "1 
Preliminary Tier 1 (Fully Funded by UP) Mitigation Measures 1 

for Consideration by tbe Board and Public | 

Mitigation 
Measure 

Proposed Board Conditions 1 

Increased Train 
1 Speeds 

1. LT shall make the necessary operanng changes and capital improvemenis such as H 
centralized traffic control (CTC), track reconfiguration, and track reb -J. ilitanon. as | 
approprute in t ic Reno'Sparks. Nevada area, to enable trains to operate over the H 
rail line segmer.t between the east end of the Sparks yard (approximately Mile Post 
(MP) 247) and a point just west of Keystone Avenue (approximately MP 242) in 
Reno at a speed of 30 miles per hour. UP shall then operate, and require BN/SF to 
operate, ail trams over the described rail line segment at a speed of 30 miles per 
hour consistent with ufe operating practices dicuted by conditions preseai at 
thc time esch trsin traverses the legDcnt 

Train Locstion Color 
Video Displsys 

2. Subject to the wrinen concurrence of the City of Reno. UP shall insull m the new 
City of Reno emergency communications center (or another locatior if desu-ed by 1 
the City) color video displays coordinated with the UP signal system cû uitry 
showmg the location of each train present on the rail line segment from 
approximately MP 245 on the west side of the Sparks Yard to MP 238 
(approximately Woodland Avenue) on the west side of Reno. 

1 Csmcrss and Video 
u Monitors Showing 

Rail Line 

3 Subject to the wnocn concurrence of the City of Reno. UP shall install television 
cameras over or near the rail line along with corresponding video monitors at the 
same emergency communicanons center location that contmuously show real-nme 
conditions on the nght-of-way through downwwn Renc m the area bounded by 1 
and including the grade crossmgs at Keystone and Lake Streets. J 

Discontinued Use of 
thc Addition of 
-Helper" 

u Locomotives in 
1 Woodland Ares 

\ 
4 UP shall discontmue the practice of adding "helper" locomonves m the Woodland 

Avenue area. 

1 Four-quadrsDt 
y Crossing Gates st 
1 Nine Locations 

5. UP shall mstall four-quadrant crossmg gates at rail-highway crossings at Suffo, 
Lake, Virgmia. West, Arlmgton, Ralston, Washmgton. Vine, and Keystone streets. 

Preliminary Mitigation Plan 10-I Reno Mitigation Study 



Table 10-1 || 
Preliminary Tier 1 (Fully Funded by L T ) Mitigation Measures 

for Consideration by the Board and Public 

Mitigation 
Measure 

Proposed Board Conditions 

Enhanced Rail Safety 
Programs 

6 UP shall augn̂ ent its safety trammg programs for drivers and pedestrians 
mcluding: 
A Supplementuij! it« paractpanon m the "Operanon Lifesaver" Program, and 
B Supptementmg .̂ xistmg school educanonal programs m Reno and Washoe 

County 
(e.g., driver's trammg), and 

C Establishmg a safery trammg program for Reno's downtown employees q 

Pedestnan Crossing 
Gate "Skiru" at Six 
Locations 

7 UP shail install devices known as pedestnan crossmg gate "skirts" on pedestnan 1 
crossing gates at Lake. Center. Virgmia. Sierra. West, and Arlmgton streets i 

Electronic Warning 
Signs for Pedestrians 
at Six Locations 

8. LT shall install electronic waramg signs for pedcstnans at Lake, Center, Virgmia. N 
Sierra. West, and Arlmgton sheets. These signs shail be designed and constructed 
so that they are clearly visible and easily read by pedestnans. 

Construction of a 
D Pedestrian Grade 
1 Separation at 
1 Virginu Street 

9. UP shall construct a pedestnan overpass or underpass at Virginia Street with street 
level access un both sides of the tracks 

1 Construction of a 
1 Pedestrian Grade 
1 Separation at Sierra 
1 Street 

10 LT shall construct a pedestnan grade overpass or underpass at Sierra Street with 
street level access on both side of the tracks 

1 Prehistoric and 
Historic Survey for 
Pcvlestrian 
Underpass<es) aod 
.Monitoring During 
Construction for 
.Archeological 
Resources 

11 Pnor to construction of a pedestnan underpass at either Virginia or Sierra sa t̂ts. 
UP shall conduct a survey of potential histonc and prehistonc resources m 
consultation with the Nevada State Histonc Preservanon Office (SHPO). If any 
such resources are discovered dunng construcuon, LT shall cease construction and 
consult with the SHPO 

ConsulutioD with 
Native Americans 

12. Pnor to construcaon of a pedestnan underpass at either Virgmu or Sierra $treeL<, 
UP shall consult with NaDve Amencan mterests regarding possible impacts to 
Native Amencan resources from underground construction. If any such resources 
are discovered dunng construction, UP shall immediately stop construction and 
consuh with Native Amencan interests and the SHPO. 

1 Installation of a 
1 high, wide, shifted 

load detector at MP 
240 

13. UP shail msull a high, wide, shifted load detector at MP 240 for both mainlme 
tracks. 

Insullstioo of a Hot 
Box Detector at MP 
240 

14 UP shall mstall an additional hot box detector on the westbound ttack at MP 240. | 

Preliminary Mitigation Plan 10-2 Reno Mitigation Study 



IP™ Table 10-1 1 
Preliminary Tier 1 (Fully Funded by UP) Mitigation .Measures 1 

for Consideration by the Board and Public || 

.Mitigation 
Measure 

Proposed Board Conditions 1 

EsUblishment ofa 
Community Advisory 
Panel 

15 LT shall esublish a Community Advisory Panel, consistmg of represenutives of 1 
the Reno'Sparics Washoe County community, mcludmg Native Americans, who 1 
are willing to work with LT management on a regular basis to review safety, | 
environment, and health issues associated with rail operanons. particularly as they 1 
relate to the transpon of hazardous matenals. g 

Ceriification to the 
Board and Notice to 
tbe City of Reno a>:<l 
Washoe County of 
LT's Compliance 
with Ceruin 
Insullation 
Requirements 

16 When compliance has been completed for each of the installations required in 
Conditions 1, 2, 3, 5, 7, 8. 9. 10, 13. and 14 above, UP shall certify such 
completion to the Board, with copies to the City of Reno, and Washoe County 
Each certifiranon shall be made withm two weeks of the date of compliance for 
each condition. 

Environmenu! 
Mitigation Sutus in 
Quarterly Reports 

17. UP's quarterly reports to the Board shall mclude the status of compliance with the 
envj-onmenul mitiganon measures pertaining to Reno and Washoe County for the 
duranon ofthe Board's oversight proceeding Copies of these reports shall also be 
provided to the City of Reno and Washoe County. 
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Enclosure 5 
quality mitigation measures would cenamJy be considered by the Board, as was done m Truckee, 
California for its air.qualitv' mitigation agreement. 

Table 8.5-1 provides a summan' list of possible Tier 2 mitigation measures. 

Table 8.5-1 
Measures Identified as Potential Tier 2 Mitigation 

Mitigation 
Measures 

Depressed Railway 

RaiLHighway 
Grade Separacons 

Comments 

Would reduce potential environmental impacts related to the merger, bu: also pre-
existmg conditions. 
Raii impacts on surroundmg land uses pre-date the merger, so it would not be 
appropnate to requur LT alone to absorb extensive costs of a depressed railway. 
Casmos and hotels have consistently built theu facilibes next to the existing LT 
(fonnerly SP) tracks. 
Impact of rail operanons has been a matter of local concem for decades. In a 1980 
ballot measure, the citizens of Reno considered the issue of a depressed railway. (In 
the 1980 ballot measure, the citizens of Reno voted down a bond issue fcr construction 
of a depressed railway through downtown Reno.) 
A depressed railway would bestow substanbal benefits on the City as well as private 
property owners m the area of the existuig track. 
A depressed railway would benefit the railroad. 
Would involve secondary envuonmental unpacts (e.g,, construction, groundwater, 
emergency vehicle access). 
Cannot equate benefits of a depressed railway to potential merger-related impacts only. 
SEA urges the parties to contmue negotianons with respect to the depressed railway, if 
appropnate. 
If a mumally acceptable agreement were reached fcr a depressed railway, SEA could 
reconunend that the Board impose an obligation upon UP to comply with such 
agreement 
Tier 1 mitigation measures comprise a package that provides substannal additional 
mitigation beyond that already onposed m the Board's Decision No. 44. 
Grade separations would have major property acquisition, displacement, and other 
unpacts. 
Grade separations would adversely affect vehicular access to properties that front on 
the adjoining streeu. 
Increasing nam speeds serves to reduce the vehicular delay associated with merger-
related increases in Tain oaffic to below pre-merger levels, and none ofthe 
highway/rail grade separations would achieve this level of delay reducbon. 
The City of Reno has stated its opposition to grade separations as a mitigation measure 

Elevated Railway 

Downtown busmess mterests and the City have raised concerns about potential adverse 
envuonmental impacts associated with an elevated railway m Reno, mcluding the 
visual bamer that would be created, the associated division of die City, possible 
derailments and spills of hazardous matenals from elevated ttams, and the need to 
demolish existmg structures over the tracks. 
As with die depressed railway, a shoofly ttack would be needed to pennit the 
construction. — — 
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Table 8.5-1 
Measure'.. Identified as Potential Tier 2 Mitigation 

.Mitigation 
.Measures 

Comments 

11-80 Bypass 

• No suppon m the Board's precedent or case law for requiring a railroad seekmg merger 
authonty to construct a new railroad line to bypass a City 

• No source of fundmg. 
• Questionable feasibility 
• The City has mdicated that, while it does not want to drop the bypass from 

consideration, the depressed railway is a pnonty m Reno 
• Pnvate parties could pursue and fimd an 1-80 bypass Domg so would require Lhat the 

appropnate authonty to constmct and operate be sought from the Board. At that time, 
the Board would undertake the environmental review that was warranted for a bypass 
altematlve. 

Grade Crossmg Safer V Measures (Vehicular,' 

• Stteet median 
bamers 

• Would reduce the width of the stteet traffic lanes and could mttoduce access problems 
from adjoinmg land uses. 

• Not be needed with four-quadrant gates (proposed as Tier 1 mitigation). 

1 • Conversion of 
fl existmg two-
fl way streets to 
1 one-way 

• Far-reachmg unplications for downtown traffic cuculauon and busmesses. 
• Should be pan of a broader transportation, land use, and property access plannmg 

process for the areas surroundmg the grade crossmgs. 
• One-way stteet couplets (paus of one-way stteets) were reviewed during a 1995 

analysis of downtown Baffic and parkmg to reduce oaffic conflict and mc-ase 
intersectior capacity. Smdy notes that one-way sttcets offer some advanuges but can 
confiise motorists, especially visitors, and can be frusnaung to local motorists. 

• Locai busmesses may also oppose one-way streets because of potential access 
problems. 

• Four-quadrant gates proposed as Tier 1 mitigation elimmate advantages from the 
standpomt of railroadhighway safety 

1 Grade Crossmg Safet V Measures (Pedestnans) 

• Crossing guards 

• Proposed Tier 1 mitigation measures mclude pedesnian crossing gate skuis, electronic 
waramg signs, and pedestriaa rail grade separations, all m addition to the pedestnan 
wammg signals and gates that currently exist at the heavily-used pedestnan crossings 
m Reno. | 

• Would entail uimecessary ongomg costs. 1 
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j Table 8.5-1 
Measures Identified as Potential Tier 2 Mitigation 

Mstigation 
Measures 

Comments 

1 Air Qualirv Measures 

Implementmg 
the proposed 
EPA locomotive 
emission 
standards 

Concentratmg 
operation of 
new EPA-
ccrtified low-
em ISS ion 
locomonves m 
Reno 

Early 
Introduction of 
low-emission 
locomouves 

Diesel engme 
modifications 

Improved diesel 
fiiejs 

Diesel exhaust 
after treatment 

Use of 
alternative fuels 

Offsettmg the 
Increase m 
Locomouve 
Emissions 

EPA regulanons not yet m place. 
Would be applicable to all locomotives operaung through Reno and mttoduce 
unlcnown costs 
biadequate mformanon exists to recommend at this pomt. 
Other system-wide mitigation measures that are already unposed appear to mitigate 
impacts. 

Would not directly miogate effects of the mcreased trau: levels. 
Goes beyond authonty ofthe Board and requurs voluntary compliance, e.g., Truckee 
Memorandum of Understanding (MOU). 
Othe' system-wide miogauon measures that are already imposed appear to mitigate 

impacu. 

Ln conclusion, SEA would certainly review and consider any of the above Tier 2 mitigation 
measures if they were agreed upon voluntanly and became part of a memorandum of understandmg 
between LT and appropriate mierested parties, 

8.6 Noise 

Noise IS a distinct and separate area of environmental concern, because of its paramount role 
m provndmg for the public safety. Tbe overv^lming majority of noise generated by raU operations 
in Reno is that which emanates from warning horns located on the locomotives. The Board 
addressed the public safetv implications ofthe xnm hom noise m its Decision No. 44, Specifically 
thc Board noted that "(alny anempi sigmficanUy to reduce noise levels at grade crossmgs would 
jeopardize safet>. which we consider to bc of paramount importance." 
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Enclosure 6 
W A S H O E C O U N T Y 

•'-•ii To Profecf and To Serve 

DEPARTMENT OF COMPREHENSIVE PLANNING 'p_-Vc '"^iz 
- i « 3 " 2 325-36-° 

January 21 ''997 

TO: Reno Mitigation Task Force 

FROM Bob Webb Comnaunity Coordinator 

SUBJECT Impacts on Wasnoe County 

As oart of the preliminary mitigation and evaluation criteria, task force members were asked to 
consider the impacts of the railroad merger m order to better evaluate potential mitigation 
measures The following list of impacts is derived from staff reports prepared for the Washoe 
Counry Commission comments by County Commissioners dunng public meetings ana the staff 
report prepared tor the Environmental Assessment on the merger impacts are divided into three 
general categories public safety economic environmental and miscellaneous 

Public Safety 

• emergency access tor isolated communities served by Woodland Avenue Stag Lane Del 
Curto Lane and Canai Road Canal Road is located off the interstate 80 Patrick Exit and 
provides access for about 35 residences m Storey County Concern is two foid first 
blockage of tracks during normal operations ^or emergency response agencies Second 
blockage during a tram accident and/or hazardous material spillage for community access/ 
evacuation 

• existing substandard railroad crossing throughout Washoe County 

• long trains blocking multiple crossings iparticularly should a tram stop and block two or more 
railroad crossings) 

• speed of trams m outlying areas Infom^abon supplied by Union Pacific officials show that 
trains will be traveling at 65 mph on tracks east of Reno ( le , through the east Truckee 
Caryon) and at 45 mph on tracks west of Reno (i e through the Verdi areai Obviously 
faster trains mean longer braking distances m case of vehicles or pedestnans on the tracks 

Economic 

• decays to tourists ipedestnan and vehicle) at railroad crossings 

• potential negative publicity to tounst based economy m the event of a major traffic accident or 
HAZMAT spill (Similar to effects of national media attention dunng the 1997 floods) 

Environmental 

• *^azardous matenal spHls at railroad switching yards (Sparks and Parr Boulevard) and along 
the railroad tracks This impact also involves ciean up of hazardous materials, even if 
accumulation of small amounts occurs over a long penod of time 

rV^SHOE COUNTY iS AN EQUAL OPPOf^TUNlTY EMPLOYER 
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• potential contamination of surface water 'primarily Truckee River where municipal water 
intakes are 'ocated very close to the railroad) and groundwater supplies This concern 
includes contamination due to normal operations ;e g oil leaks from engines on the railroad 
bed) 

• increased HAZMAT shipments on the Feather River railroad route and potential impacts to the 
Geiiach community 

• air quality impacts of idling vehicles waiting at railroad crossings 

• air Quality impacts of switch yard '•ailroad traffic leg switching engines adding additional 
engines for the climb up Conner summit) 

fWliscellaneous 

• noise from tram whistles 'County staff reports highlighted the Verdi area as a onmary 
concern, but noise also effects nearby residences near the tracks through both Reno and 
Sparks). 

• noise from passing trams (particularly at slow speeds for instance m the downtown area) 

• tuture of the Reno Branch line and the Reno irtermoda! facility at Parr Boulevard (particularly 
should there be increases m rail traffic) 

Community Coordinator 

CRW bw 

cc: John Maclntyre County Manager 
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Enclosgre 7 

Jul\ 8. i W : 

[ilaine K Kaiser. Chief 
Harold \ k \ u l t > . Reno Co-Stud> Director 
Section ot finMronmental Analysis 
Surface Transportation Board 
•i92y K Street NW 
5th Floor 
Washington. DC 204:3 

Subject: Recommended Miiieation Measures 

Dear Ms. Kaiser and Mr McNult>; 

ohn B Hester MCP 
Director 

Jess S Iraver P E 
County Building 

ofTicial 

In vour lener of Julv 2. 1 W to Charles McNeelv. Citv Manager tor the Citv of Reno, vou stated 
that the Reno Mitigation Studv Task Force would not meet in .August as vour section VMII be 
finalizing the Preliminarv Mitigation Plan Your section will issue the plan m September and the 
process will then move into a formal public review phase. As a member ofthe studv task force. 1 
have waited for the appropriate task force meeting to raise issues of concern to Washoe County 
as a whole and it appears as if opportunities to discuss these issues in a task force meeting will be 
slim (panicularlv since 1 will be unable to anend the task force meeting on Julv 9. !9Q') 

The following comments arc mitigation measures which 1 believe should be considered as part of 
a larger mitigation plan for Washoe Countv (to include the Cities cf Reno and Sparks). The 
comments are segregated by the appropriate categories for evaluation (provided to task to^ce 
members dunng the meeting on June 11. 1997) Fhese mitigation measures have appeared in a 
letter to vou dated .April 30. 1996 and were reiterated in a memorandum to the Reno Mitigation 
Studv Task Force dated Januarv 21, 1997 

Pedestrian Safety and'or Emergency Vehicle ,4ccess andor TrainA'ehicle .Accidents 

1. Evaluate existing railroad crossings (public and private) in Washoe Countv and repair 
those crossing which do not meet appropriate Federal or State regulations Southem 
Pacific Railroad tepaired the railroad crossing at Woodland ,Avenue prior to the merger 
and a similar effort should be provided fo. all crossings m Washoe Countv 

2. Inform residents and business owners of the emergency access road which provides 
secondary access should Woodland Avenue be blocked a« the railroad crossing. 
Information should include agencies to contact should an emergency arise which would 
cause the need for secondary emergency access. 

3 Prov.de emergency access to residents in the Stag Lane. D^l Curto Lane, and Canal Road 
areas There should be. at a minimum, discussion between railroad officials, the Public 
Service Commission, and appropriate Couniy staff as to measures to be taken to provide 
emergency access and'or evacuation should tne railroad crossings at those locations be 
blocked. 

4 Provide a svstem which alerts emergency responder dispatch centers as to when trains 
are on the tracks. This svstem should be able to divide the Donner Pass corridor through 

COMMUNITY 
nhVHI.OPMPM 
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ashoe County mto discrete segments -,0 that dispatchers can keep traik >̂ f the progress 
o f a tram Such a system would alert emergency responders when a crossing VMII he 
blocked so they can plan alternate routes. 

Derailments/Spills/Water Qu'̂ l'ty 

5. Develop a plan to respond to hazardous material spills andor accidents m or near 
(jerlach, Nevada (Feather River route) The plan should identify the equipment needed 
for minimum response and the location of this equipment, the agency(s) (both public and 
private) charged with responding to an incident, and response times to an incident 

6. Develop a plan to address the impact of spills and leaks of hazardous toxic matenal 
along the railroad tracks The plan should provide mitigation measures to min:mize the 
migration of leuKS and spills into the ground water supply and or into surface drainage 
facilities v-hich eventually empty into the Truckee River The plan should also address 
the need for structures similar to catch basins (which are required for parking lots) for 
the railroad tracks and railroad yards. 

7. Control the speed of trains in the Truckee Canyon (Wadsworth to Verdi) adjacent to 
municipal water intakes on the Truckee River Develop a plan to address tram 
derailment and or hazardous toxic matenal spills which endanger either ground water or 
Truckee River water supplies. Situate appropnate emergency response and spill 
containment equipment in the Truckee Meadows region 

1 would appreciate a wnnen response to each of these items either separately or within the 
Preliminary Mitigation Plan, I also request that this letter be made part of the public record i f 
you have any questions, please do not hesitate to call me at (702) 328-3623. 

Sincerelv. 

Bob Webb 
Communitv Coordinator 

CRWbw 

cc: Grant Sims. Chair. Washoe County Board of County Commissioners 
John Maclnryre. County Manager 
John Hester. Director 
Reno Mitigation Study Task Force members 





Nevadans For Fast And Responsible Action 

October 15, 1997 

DOCUMENT 

I'rcsiik-nl&Cl.O 

il'tia^,'*'' lleulth Svstem 

Kivhard liunker 

CrCMiklll 

KevuJa / wrt Aitociaticn 

Hfian Herr 

C'luimiAn 

' irruler R.'nrj Sparks Chamber 

• >l ( 'nriirntrce 

VAIIWV Smith 

I'lesiiViil 

.Heginal Emergency Medical 

Servi.-es .•iulhoritt iRf.ttiiAl 

O f f i c e of the Secretary 
Case Control Unit 
Finance Docket No. 32760 
Surtace Transportation Beared 
1<̂ 25 K Street, NW, Room 600 
Washington, DC 20423-0001 

A t t e n t i o n : Elaine K. Kaiser 
Chief, Section of Environmental Analysis 
Environmental F i l i n g 

Re: Reno, Nevaida, Preliminary M i t i g a t i o n Plan 

Dear Ms. Kaiser: 

The following comments are submitteei on behalf of 
the Nev.>.(ians For Fast And Responsible Action ("NFRA") 
r e l a t i n g to the Preliminary M i t i g a t i o n Plan ("PMP") prepared 
by the Surface Transportation Board Section of Environmental 
Analysis ("SEA") which proposes c e r t a i n m i t i g a t i o n measures 
for the Reno area to mitigate the impacts of the merger 
between Southern P a c i f i c Railroad and Union P a c i f i c 
Railroad. 

NFRA i s an organization made up of a large number 
and v a r i e t y of local businesses, c i v i c organizations, health 
care providers, public safety agencies, c i t i z e n 
organizations and i n d i v i d u a l c i t i z e n s . NFRA represents a 
cross-section of the Truckee Meadows community. NtRA was 
formed as a r e s u l t of the UP/SP merger i n order t o insure 
t h a t the impacts on the Truckee Meadows are properly 
i d e n t i f i e d , addressed and mitigated so as t o protect the 
q u a l i t y of l i f e i n the Truckee Meadows. NFRA had a 
representative, as well as an a l t e r n a t i v e , serve on the Task 
Force which was established to provide input t o SEA. 

I n i t i a l l y , i r should be noted t h a t NFRA was 
extremely f r u s t r a t e d by the Task Force process. As i t 
evolved, i t became clear t h a t t h i s process, both 
procedurally and substantively, was d i c t a t e d by the 
Railroad. Few, i f any, of the concerns raised by various 
members of the Task Force, together w i t h suggested 
m i t i g a t i o n s , were adequately addressed i n the PMP. No 
member of the Task Force ever proposed t h a t an increase i n 
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the speed of the t r a i n s through the Reno area would or 
should be the p r i n c i p a l m i t i g a t i o n measure. 

NFRA was so concerned about the PMP that i t has 
retai n e d independent experts t o evaluate several of the 
technical aspects of the PMP, including the t r a f f i c and 
related delay analysis, the a i r q u a l i t y evaluation, and the 
noise impacts. Before discussing the r e s u l t s of these 
independent studies, a few general and common sense comments 
r e l a t i n g t o the PMP are appropriate. 

NFRA questions whether the proposed increase of 
t r a i n speeds to t h i r t y (30) miles per hour as proposed i n 
the PMP i s an e f f e c t i v e and obtainable m i t i g a t i o n . 
Increasing t r a i n speeds through a highly congested area 
simply does not make sense. Indeed, even the PMP 
acknowledges that there w i l l be a higher incidence of 
accidents and that the accidents w i l l be more severe. This 
alone should r e s u l t i n a re j e c t i o n of the PMP. The citi z e n s 
of and v i s i t o r s t o the Renfj area should not be subject to 
increased r i s k of bodily harm or death as a r e s u l t of the 
merger. 

In a d d i t i o n , the speed of t r a i n s cannot be 
adequately c o n t r o l l e d . Many factors w i l l a f f e c t the speed 
of t r a i n s through the Reno area, including pedestrian and 
vehicle congestion, weather, t r a i n weight, t r a i n length and 
the subjective perception of the t r a i n engineer. Thus, i t 
does not appear that an increase i n the speed l i m i t w i l l 
r e s u l t i n permanent or e f f e c t i v e m i t i g a t i o n . 

While the Railroad has indicated t h a t i t believes 
i t can increase the speed of t r a i n s , i t has provided no 
su b s t a n t i a t i o n . The PMP does not provide f o r any 
consequences f o r the f a i l u r e to maintain the increased 
speed. At the very least, the PMP should be modified to 
provide f o r a d d i t i o n a l m i t i g a t i o n i n the event t h a t an 
increase i n the speed either cannot be obtained or i s not an 
e f f e c t i v e m i t i g a t i o n . 

NFRA also has a concern about the number of 
projected t r a i n s upon which the e n t i r e analysis i n the PMP 
is based. The twenty-five (25) t r a i n s per day i s an average 
number based on the Railroad's c a l c u l a t i o n s f o r the year 
2000. I n i t i a l l y , t h i s was a five-year p r o j e c t i o n between 
1995 and the year 2000. However, 2000 i s only a l i t t l e more 
than two years away. Therefore, the Railroad should provide 
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an up-dated analysis of the number of t r a i n s projected 
through the year 2003. In a d d i t i o n , any evaluation of the 
futu r e t r a i n t r a f f i c through the Reno area should consider 
the impacts of the Port of Oakland Project which i s 
c u r r e n t l y under construction and scheduled t o be completed 
by 2002. 

The pr i n c i p a l problem with using an average number 
of t r a i n s i s that the worst case impacts have not been 
evaluated. On a s i g n i f i c a n t number of days, which could 
approach 50 percent, the number of t r a i n s throuc,h Reno w i l l 
exceed 25. The Railroad has admitted t h a t as many as 38 
t r a i n s could pass through Reno on any given day. On those 
days when the number of t r a i n s through Reno exceeds the 25 
upon which the PMP i s based, the impacts on t r a f f i c delay, 
a i r q u a l i t y , public safety and noise w i l l be considerably 
greater than reflected i n the PMP. What t h i s mean? i s tha t 
on a s i g n i f i c a n t number of days, the m i t i g a t i o n recommended 
i n the PMP (increased t r a i n speed) w i l l not mitigate tbe 
impacts of the merger on t h i s community. On those days, 
there w i l l be increased t r a f f i c delays, increased public 
health and safety concerns, more delayed emergency vehicles, 
greater noise and an increase i n a i r p o l l u t i o n . This w i l l 
be the case even i f the m i t i g a t i o n proposed i n the PMP 
actually works, which, as indicated by the attached Reports 
from the independent consultants, i s not l i k e l y . 

F i n a l l y , with respect to the number of t r a i n s , i t 
cannot be denied that at some point i n time, i t i s very 
l i k e l y that the number of t r a i n s through Reno w i l l increase 
beyond an average of 25 per day. SEA has indicated t h a t i t 
does not have the authority to put a l i m i t on the number of 
t r a i n s through Reno. Assuming tha t the number of t r a i n s 
cannot be r e s t r i c t e d , the M i t i g a t i o n Plan shoi^ld require 
a d d i t i o n a l m i t i g a t i o n i f and when the number of t r a i n s 
through the Reno area does increase. This would at least 
give t h i s community the opportunity t o survive i n the event 
that there i s a s i g n i f i c a n t increase i n the number of t r a i n s 
through Reno. A t i e r e d m i t i g a t i o n plan i s only f a i r and 
reasonable i n the circumstances. The Railroad should not be 
able to enjoy greater p r o f i t s and success at the expense of 
the R-jno area. 

The PMP acknowledges that i t has not evaluated the 
impacts t h a t the merger w i l l have on the tourism industry. 
This i s an u n f a i r and unreasonable l i m i t a t i o n i n the scope 
of the PMP. The tourism industry i s the p r i n c i p a l industry 
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which supports the economic v i a b i l i t y of t h i s community. 
The Railroad has no r i g h t to m a t e r i a l l y i n j u r e or otherwise 
impact any community's prinicpe.l industry. The Reno economy 
should not be s a c r i f i c e d fc^r the greater good of the 
Railroad system. 

Enclosed with t h i s I t - t t e r are an o r i g i n a l and ten 
copies of the following Reports prepared at the request of 
NFRA: 

1. UP/SP Railroad Impact Analysis: T r a f f i c / 
Delay Analysis prepared by Meyer, Mohiiddes Associates, Inc. 

2. Analysis of Air Emission Increases Resulting 
From the Union Pacific and Southern P a c i f i c Pailroad Merger 
and Effects on the Management of the A i r Resource of the 
Truckee Meadows Nonattainment Area prepared by A i r Sciences, 
Inc. 

3. Railroad Noise/Vibration Assessment: UP/SP 
Merger prepared by Brown-Bunt in Associates, Inc. 

These Reports are submitted f o r the review and 
consideration by the STB and, hopefully, w i l l be 
incorporated i n t o the f i n a l M i t i g a t i o n Plan. These Reports 
show discrepancies and inaccuracies i n the analyses and 
m.ethodologies u t i l i z e d i n the PMP. S p e c i f i c a l l y , these 
Reports indicate t h a t the post-merger conditions have been 
under estimated i n the PMP, and, therefore, the proposed 
m i t i g a t i o n w i l l not be e f f e c t i v e or otherwise miti g a t e the 
merger impacts. These Reports indicate t h a t the vehicle 
delay time i n the post-merger condition w i l l be 
s u b s t a n t i a l l y greater than set f o r t h i n the PMP, that the 
increased a i r p o l l u t i o n w i l l exceed acceptable l i m i t s , t h a t 
the noise impacts w i l l be s i g n i f i c a n t l y greater, t h a t more 
emergency c a l l s w i l l be disrupted or delayed and that the 
number of accidents w i l l increase. 

NFRA hopes the above comments, together wit h the 
enclosed technical Reports, are taken i n t o consideration i n 
f i n a l i z i n g the Mit i g a t i o n Plan for the Reno area. The f i n a l 
M i t i g a t i o n Plan should propose both e f f e c t i v e and permanent 
m i t i g a t i o n measures t o protect t h i s community, not j u s t to 
the year 2000 but permanently, from the impacts of the 
Railroad Merger. I f the only e f f e c t i v e and permanent 
m i t i g a t i o n measure has the impact of m i t i g a t i n g more than 
the merger impacts, th a t should not prevent the 
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implementation of such m i t i g a t i o n . This community i s 
e n t i t l e d to be protected from the impacts of the merger. 

Respectfully Submitted, 

Dul5 Burn, Chairman 
Executive Board of NFRA, 
By John Frankovich, NFRA 
Task Force Alternate 

JFrnz 
cc: Executive Board 

s t b . l t r 
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EXECl TIVK SIMMAR^ 

This study analyzes the mobility and air quality impacts of the anticipated increase in vehicles and railroad 
traffic at 12 existing and 1 future at-grade crossing in the dov̂ ntown area of the City of Reno The analvsis 
covers these . rossings along the railroad track from Keystone to Sutro The follow'mg figure. Figure ES-1 
shows the study elements 

Scenarios Analyzed 

The following scenarios (Table ES-1) were analyzed: 

TABLE ES I 
ANALYSIS SCENARIOS 

Train Crossing 
(per day) 
Scenario 

1 

1995 Traffic 
Volumes 

2000 Traffic 
Volumes 

2007 Traffic 
Volumes 

2015 Traffic 
V oiumes 

12,7 / / / / 

24.0 / / / / 

36 0 / / / 

Baseline and Future Traffic Volumes 

1995 average daily traffic volumes were pnmarilv obiained from NDOT counts, various sources and 
v erified bv comparing with actual 1997 traffic volumes. The funjre traffic volumes were forecast utilizing 
RTC model data for 1997. :(K)7 and 2015 Split percentages by peak periods, directional .splits and truck 
percenuges were calibrated using actual traffic observation and counts, bisehne (1995) and future (2000, 
2007 and 2015) traffic volumes used are summarized in Table ES-2 

Meyer. Mohaddes Associates. Inc. 
ES-I 
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TABLE ES-2 -
AN ER.\GE DAILY TRAFFIC (ADT) VOLI3IES j f l 

Arterial 1995 2000 2007 2015 

Keystone 22,KX) 24.300 26,(XK) 28,0(M) • 

Vine 4,185 4,600 4.920 5,320 

Washington 1.875 2,100 2,250 2,430 

Ralston 3.785 4.2(K) 4,490 4.850 1 
Arlington 15.200 16,700 17,870 19.300 

West 3.2(K) 3,5(K) 3,745 4,050 

Sierra 19,700 21,700 23.220 25,(XX) 

Virginia 14,0(K) 15.4(X) 16,5(K) 17,8(X) 1 Center 11.6(H) 12,8(K) 13,7(K) 14.8(X) 

Lake 7,575 8,3(K) 8,880 9.5(X) 1 Evans - 13.380 14,320 15,500 

Morrill 300 300 300 3(K) 1 
Sutro 1 1.700 12.90(1 13,80(1 14,9(K) -

RaU Operation : 

Train speed, train length, number of trains (scenarios) and distribution of train crossings during the 24-hour 
period were obtained and or verified through actual tram crossing suneys, STB database and observations ^ 

TABLE ES-3 
R . \ I L OPERATION PARA.METERS 

Characteristics 1995.00 2000.00 2007.00 2015.00 

No ot Trams 12 70 12 24 and .̂ 6 12.7. 24 and 36 12 24 and 36 1 
Distribution of 
Trams over the 
Dav 

A.M Peak: 87r 
PM Peak \ 1 % 
Off-peak: 75T 

1 
Train Speed 20 mph 20 mph 20 mph 20 mph 

.Average Train 
l.t'nkjth 

6,5(W 6.500' 6 500' 6,500' • Mever. Mohaddes .Associates. Inc • 

ES-3 
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On of Reno UP:SP Railroad Merger - Traffic/Delay Analxsis 

Analysis Methodology 

Queuing Theory, Highwav Capacity Manual of Level of Service calculation and Modified Winfrey Method 
were utilized for the following topics: 

• Grade Crossing Delay 
" (,.)ueuing Analysis 
• Lev el of Service 
• Air Quality Analysis 

M(xJel parameters such as lead and lag time before lowering and after raising crossing gate, arrival rates 
and departure rates were calibrated by actual count, field survey and observation when needed. 

Total Dady Grade Crossing Delay 

The daily grade crossing delay was calculated for each crossing and added up to get the total daily delay 
of the study locations. The total delay includes delay due to the time the gate is down and delay during 
the dissipation ofthe queue that is developed Additionally, an added delay was included to account for 
extra delav due to the ov erflow of the queue into adjacent signalized intersections The overflow vehicles 
w ill experience this extra delay while waiting for the queue to clear the intersection 

Eipures ES-2 through ES-5 show the daily grade crossing delay for the studied crossings Table ES-4 
shows a summary of the total delay findings and Figure ES-6 shows the components of total delay due to 
train crossing and overflow. 

TABLE ES-4 
TOTAL DAILY DELAY LNCLL DING INTERSECTION DELAYS 

(HOI KS) 

Train Crossing 
Scenario 

(trains day) 

Analyzed Year Train Crossing 
Scenario 

(trains day) 1995 2000 21X17 2015 

12 7 188 250 272 310 

24 0 36(; 473 514 587 

36 0 539 714 770 880 

Meyer, Mohaddes .Associates, Inc 
l:S-4 
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1995 TOTAL DAILY DELAY (HOURS) 

Rano Railroad Margcf Study 
figure ES-3 

2000 TOTAL DAILY DELAY iHOURS) 



Reno Railroad Merger Siuo» 
f .g^rr ES-4 

2007 TOTAL DAILY DELAY (HOURSi 

272 

Reno Rjiiroaa Merger Study 
t i i g i . ' r ES-5 

310 

2015 TOTAL DAILY DELAY (HOURS) 
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Figure ES-6 
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Total Queue 

OA of K?no 

The number of vehicles in queue as a result of train crossing for each analysis year are show n 
ES-5 

in Table 

TABLE ES-5 
TOTAL DAILY Q I E L E (VEHICLE-S/DAV) 

Train Crossing 
(per day) 
Scenario 

1995 2000 2007 2015 

12,7 4..S42 5,574 5.946 6,429 

24 0 8,.'584 10,534 11,237 12,149 

36 () 12.876 
' ' •• ... 1. - -—. 

i . .802 16,856 18.223 

Level of Serv'ce 

Tables ES-6 through ES-8 show the summary of Level of Serv ice for all scenarios. For aD vears. w hen 12.7 
trains per dav cross, LOS is D. However, when additional trains are added, I OS worsens. For 24 0 trains 
per dav in all study years. LOS is always h or better. W hen the number of trains are increased to 36.0 per 
day. then the LOS drops at a few locations to F. whereas the majority operated at LOS E. 

Air Quality - Vehicular Traffic Only 

lable ES-9 shows the total daily emissions for all tram crossing per day scenarios. 

TABLE ES-9 
TOTAL .VNNl AL EMISSIONS (TONS) 

Tram Crossing 
(per dav) 
Scenario 

1995 2000 2007 2015 

12 7 2 46 3 06 3 -14 3.79 

24 0 4 64 5 78 6 51 7 16 

36 0 6 9- 8 67 9 76 10 74 

Meyer. Mohaddes .As.sociates. Inc 
LSl 
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TABLE ES-6 
NLMBER OF LINKS PER L E V E L OF SERVTCE (AM PKAK) 

1 
1995 2000 2007 2015 

12.7 24.0 36.0 12.7 24.0 36.0 12.7 24.0 36.0 12.7 24.0 36.0 
A 1 

B 

C 

D -i-> 1-1 24 24 24 24 24 24 24 24 24 1 
E 

I • TABLE E.S-7 
M-MBER OF LINKS PER L E V E L OF SERVICE (PM PEAK) 

1995 2000 2007 2015 I 
12.7 24.0 36.0 12.7 24.0 36.0 12.7 24.0 36.0 12.7 24.0 36.0 

A 

B 

C 

D 20 -> 24 21 18 1 24 19 
E 1 17 3 20 4 17 5 18 
F 

.— . J 
^ 4 4 6 1 

TABLE ES-8 
1 

Nl .MBER OF LINKS PER L E \ E L OF SERVICE (OFf PEAK) 

1995 2000 2007 2015 
12.7 24.0 36.0 12.7 24.0 36.0 12.7 24.0 36.0 12.7 24.0 36.0 

A 1 B 

t 11 12 12 12 § D 11 11 12 24 12 12 24 12 12 24 12 
E 11 12 12 12 

f 1 

.Mever , Mohaddes .Associates. Inc 1 
LS-9 
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1.0 INTROIH C TIO.N 

The purpose of this study is to identify and assess the mobility and air quality impacts of the anticipated 
mcrease in vehicle and railroad traffic at 12 existing and one tuture at-grade crossings in the downtown 
area The analv sis covers the.se crossings along the railroad main line from Key stone to Sutro Figure 1.1 
shows the study elements. 

The specific objectives of this study include: 

• Collect, compile, and validate required data; 

• Document and assess demand and grow th projections for both v ehicle and rail traffic for 1995, 2000. 
2(K)7 and 2015; 

• .Analyze vehicle queues, delays, levels of service (LOS) and air quality impacts for the street 
network surrounding the 13 crossings for 1995, 2(KM). 2{K)7 and 2015 traffic volumes with 
corresponding train crossing frequencies, and 

• Document and summarize findings. 

The study was accomplished under the direction of the City of Reno Current and forecast traffic volumes 
were obtamed from various sources including Regional Transportation Commission (RTC) model runs, 
the City ot Reno turning movement counts, Nevada Depanment of Transportation (NDOT) daily traffic 
volume counts and the Barton .Aschman report on Citv of Renc>'s Downtown Traffic and Parking Study. 
Rail operations forecasts were obtained trom the City .A database and a software program were 
deu'loped to calculate the variables under various scenarios This report includes sections on traffic 
volumes, railroad operation, analysis, and summary and findings. 

Following this introduction, the report is organized as follows: 

Section 2.0 presents e.xisting and forecast traffic volumes to be used in delav analy sis. 

Section 3.0 presents rail operation and parameters assumed for this study. 

Section 4.0 presents a description of the methodology employed followed by presentation of the analysis 
results 

Section 5.0 presents a summary of the results and findings 

Mever, Mohaddes Associates, Inc 
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2.0 rR.AFFR NOLIMKS 

2.1 Baseline !995 rraffle 

Nevada Department of Tr'iisporiation (NDOT) collects daily traffic count volumes annually at specific 
localKMis throughout ilie State mcluding the downtown Reno area The 1995 NDOT traffic volumes are 
suminari/ed ii. Table 2.1 and illustrated in Figure 2.1 As part of the validation process, peak hour 
turning movement counts were collected by the City of Reno. The volumes were then used to verify the 
NDOT counts by converting the turning movement counts to .ADT volumes Where .NFXJT data were 
unavailable, A[>r volumes were derived from the City of Reno counts and verified against other sources 
including the Railroad Merger Fact Finding Report (March 1996) 

T ABLE 2.1 
1995 ADT T RAFFIC \ ( ) H M E S 

Arterial ADT 

1995 PKAK HOCK ANI) OFF PEAK NOl.LMFS 
(vph) 

Arterial ADT 
AM Ptak (1) Off Peak PM Peak 

Kevsionc 22.KX) 2.210 X()4 2.210 

\ inc 4,18'; 420 152 42(1 

V\ ashington 1,875 (>: 

Rals'.on 3.785 .A8() 126 380 

Arlingioii 15.2()() 1.520 507 1.520 

Wes; 3.2(K) 320 107 320 

Sierra 1 >>''o 1 '•ro 

Virgina 14.0(X) 1.400 1.4(K) 

Center 11,6(K) 1 . 160 387 l.'lH* 

Lake S75 76(1 252 760 

Evans 

Morrill 3(X) 10 M) 

Sutrc ll.7(K) 1.170 i . ro 

.Note: (11 Kak pciiod vo' .mes were derived trom .ADl .AM <Sc PM peak volumes 
arc each assumed lo lie 10 percen; of daily trai'tic volume This value w as 
validated using evisting ,ADT and tuTiing movement count volumes The 
remaining volume (or oft peaki was divided evenly between the remaining 22-
liours 
i2) l:\ans does not currentlv cross the railroad It is planned to have a crossing 
prior 10 Ihc vear 2(X)0 

\1c^c^ Mohaddo Associates. Inc 
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Directional splits were assumed to be as shown in Table 2.2 below These splits were derived from 
existmg data collected m the Surface Transportation Board (SfB) Field Observation database. The data 
collected included 24-h(iur directional counts in February 1997 Average daily traffic (.ADTi volumes were 
split nm> .A.M peak and PM peak hourly volumes bv using a factor of 10 percent for each peak period For 
Sierra Street and Center Streei, which are one-way streets. I'M) percent ofthe peak hour traffic volume was 
assigned to the arterial Therefore the traffic volumes are tw ice as high in each of the peak periods for 
each of these two streets 

TABLE 2.2 
n()^RI ^ TRAFFK V O U M E 

SPLIT PERC E N T A ( ; E B \ PEAK PERIOD 

AM IVak o n Peak PM Peak 

Pcrccni ot AD f 0 10 0 04 0, 10 

Percent Northbound 0 55 0.50 0 45 

Percent Southbound 0 45 0 50 0 55 

Traffic IS assumed to be comprised of passenger cars onlv R FC volumes used to forecast future volumes 
have included a passenger car equivalency factor (PCL) which ci>nvens larger vehicles such as recreational 
vehicles and large trucks into passenger cars In turn, this increases the total ADT volume. Not 
specificallv including truck percentages in the vehicle fleet results in a conservative outcome Even if PCF 
factors were included, the results would still be conservative A PCF is based on how a truck performs 
durmg all types of operations (i e,, stopping, queuing, starting, and cruising) in a weighted average 
tashion 

2,2 TratTic Forecast 

2.2.1 2000 TralTic V olumes 

ADT volumes for the year 2(X»0 were interpolated from the RTC model data for 1997 and 2(X)7. An 
average growth factor wa.> calculated tor ali of the crossmgs This growth factor was then applied to the 
1995 data for the five v ear peMod between 1995 and 2000. 

As with the l'*95 data, a 10 peicent peak period factiir was used for each of the .AM and PM peaks, and 
then split mto their directional values according to Table 2.2 Intersection turning movement data used 
in assessing the impacts of overflow of queue into adjacent intersections were prov ided by the City of 
Keno .All volunes were adjusted to produce a year 2(MK) count estimate by using a 2 (I percent per year 
gnnvth rate A D f volume projections for year 2(J00 are sununanzed in Table 2.3 and illustrated in FTgure 

Mever. Mohaddc^ AsM>ciates. Inc 
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TABLE 2.3 
PROJECTED ^ EAR 2000 TRAFFIC \ OLIMES 

Arterial Am 

2m) PEAK HOLR AND OFI PEAK V O L I MES 
(vph) 

Arterial Am 
AM Peak (1) (MT Peak PM Peak 

kfv stone :4..MHi : ,U() 8111 2,^40 

\ inc 4.6(X) 460 153 460 

W ashingion 2.1(X) 210 ^(1 210 

Ralston 4,2(K) 420 140 420 

Arlingtttn 16,7(X) 1 ,fi70 55" 1,670 

West 3,5(.)0 .'\'>o i r 350 

Sierra 21.7(X) 2,17(1 2,170 

Virginia 15.4(K) 1.540 513 1,540 

Center 12.8(H) 1.280 427 1,280 

Lake H.3(X) 830 277 8.̂ 0 

Evans 13,380 l.,UO 490 1,.U() 

Morrill 300 30 1 1 

Sutro 1,2^) 488 

Note: (11 Peak period volumes were derived from ADT. AM & P.M peak volumes 
are each assumed to be 10 percent of dailv traffic volume. This value was 
validated using existing .ADT and turning movement count volumes The 
remaining volume (or off peak) was divided evenly between the remaining 22-
hours 

2.2.2 2007 Traffic \ oluines 

'i ear 2(X)7 traffic volumes were estimated using a one percent growth rate per year estimated from 2007 
and 2015 RTC model data The average one percent per year growth tate was then applied to the 2000 
data .A peak peruKl split of 10 percent of the ADT volume for the one-hour -AM and one-hour PM peak 
perKxl was used The remaining ADT volume was divided evenly across the remaining 22-hours and used 
as the off peak volumes ADT volumes and peak one-hour volumes are summarized in Table 2.4, and 
illustrated m Figure 2.3 

Mever, Mohaddes .Assi>ciate>. Inc 
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TABLE 2.4 
PR()JE( TED YEAR 2007 TRAFFIC VOLIMES 

Arterial ADT 

2007 PEAK HOLR AND OFF PEAK VOLUMES 
(vph) 

Arterial ADT 
AM Peak (1) Off Peak PM Peak 

KcNstonc 26,(KK) i.mi 445 2.WI0 

Vine 4.420 4S)0 174 440 

Washington 2.250 225 82 225 

Ralston 4.4'X) 4.SO 163 450 

.Arlington 17.870 1,790 650 1,790 

West 3,745 3"'5 l.v, 375 

Sierra 

••̂  ''•'() 
2,32U 844 2.320 

Virginia 16,5(X) 1,650 6(K) 1.650 

Center 13,700 1,370 5(X) 1.370 

Lake 8,880 840 323 840 

E\ans 14,.A20 1,430 520 lAsO 

Morrill 3)X) 30 11 30 

Sutro I.S81KI i.38() 5iK) 1 , .̂ 8(» 

Note: (!) Peak period volumes were derived from ADT. AM & PM peak volumes 
are each assumed to be 10 i)erceni of daily traffic volume This value was 
validated 'ising existing .ADT and turning movement count volumes. The 
remaining volume (or off peak) was divided evenly between the remaining 22-
hours 

Mever, Mohaddes Associates, Inc 
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2.2.3 2015 Trattit \ oiumes 

After estimating year 2(X)7 traffic volumes, a one percent ptr vear average grow th rate was applied to the 
2(K)7 data to estimate the vear 2015 data Table 2.5 summarizes the peak hour and ADT volume estimates 
Peak hour splits from the AM and PM peaks were considered to be 10 percent of the .ADT volumes, as 
assumed m all other year? Directional splits shown previously in Table 2.2 were used to breakdown 
traffic v olume data into northbound and southbound movements, ADT volumes are illustrated in Figure 
2.4 

TABLE 2.5 
PRO.IECTED YEAR 2015 TRAFFK \ O L I M F : S 

• 
Arterial 

ADT 

2015 PEAK HOLR AND OFF PEAK VOLUMES 
(vph) 

• 
Arterial 

ADT 
AM Peak (1) Off Peak PM Peak 

Kev stone 28.(XX) 2.8(X) 1,020 :,8(x) 

Vine 5.320 532 193 532 

V\ ashingion 2.430 243 88 243 

Ralston 4.850 485 180 4X5 

Arlington 14.3(X) 1.9.30 7(X) 

West 4,050 4(X) 150 4(X) 

Sierra 25.(XX) 2,5(Xi 41(1 2.5(Xl 

Virginia 17.80'; 1,780 650 1.780 

Center I4.8(X) 1.480 540 1.480 

Lake 4..S(K) 950 350 45(1 

Evans 15,5(X) 1.550 540 1.550 

Morrill 3(X) 30 11 ,̂ 0 

Sutro I4.4(K1 1,440 540 1.440 

Note 111 Peak pcrunl volumes were derived trom .ADT .AM i ; PM peak \olunK's 
are each assumed to be 10 percent of dailv traffic volume This value was 
validated using existing .ADT and turning movement count volumes The 
remaining volume (or off peak) was divided evenl* t>eiween thc remaining 22-
hiiurs 
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3.0 RAll. OI'KKAHON 

3.1 I rain .Speed 

For both the pre-merger and post-merger, tram speed is assurried to be 20 miles her hour This speed w ill 
be for eastbound as well as westbound The maximum allowable .speeds in the downtown Reno are 25 mph 
tor freight trains and 30 mph for passenger trains 

3.2 Train l ength 

An average post-merger tram length of 6.500 feet was used for this analysis. 

3.3 Number of Trains 

The tram counts for pre-merger is 12 7 SP trains per day and I I passenger trains per day The post 
merger train counts wiP include 20 UP SP traias. 4 BN Santa F e trains, and I 1 passenger trains F or this 
repon s analysis. 12 7 trains f)er day was used for pre-merger and 24 traias per day for post-merger at year 
2()(X) Table 3.1 shows 1995 and 2(KX) train crossing splits. 

TABLE 3.1 
1995 AND PROJECTED Fl TI RE AV ERAGE 
DAILY TRAIN V 0 L U M F : S THROUGH RF:N0 

.Source ol i rain 
Number of T rains 

.Source ol i rain 
1995 11) 

• i ^ i i i - i — 1 

Projected lor Five V ears 
Followini; I P SP Merger (2| 

Increase 

.Amtrak |3) 1 1 11 0.0 

Burlington Northern Santa Fe 0,0 4.0 4 0 

Lnion Frantic Southern l-'acitic 12 7 20 0 7.3 

D.iilv lotal n 8 25 1 11 

Notes: | 1 | Uased on train statistics provided h\ I P SP 
|2| Based on I P SP Operating Plan and verified statements filed with thc 

Surtace Transportation Board 1945 & 1996 
|3) .Amtrak train operatu)ns are not under the iurisdiction of the Surface 

1 T ransponation Board 
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3.4 Distribution of I rains over 24 Hours of the Day 

The STB database provides detailed intormation on train arrivals and type of trains over a 24-hour period. 
The data were collected for seven days The number of trains per pei-k period were determined for each 
dav (if observ ation Based on the average tram arrivals across a seven day period, the percent of trains per 
peak were determined The distribution shown in Table 3.2 was used for all scenarios. 

TABLE 3.2 
DISTRIBUTION OF TRAINS PER PEAK HOUR 

' r of T otal 
Dailv Trains 

T rains Per Dav 'r of T otal 
Dailv Trains 

12 24 36 

AM Peak 0 08 1 3 

PM Peak 0 17 4 8 

Off Peak 0 7s 4 " 18 

Total 1 (K 1 i : 7 24 11 

Mever. Mohaddes Associates. Inc 
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4.0 ANAl ^ SLS 

This section presents the analysis ot mohilitv impacts associated with the interaction of trains and roadway 
vehicles at thc railroad grade cr(<ssings m thc downtown area Four specific topics have been investigated. 

• Grade Crossing Delay 
• Queuing .Analvsis 
• Level of Service 
• Air Quality .Analysis 

Taken as a set, these parameters prov ide a basis for characterizing highwav system mobility and air quality 
in thc vicinit) ofthe crossings 

Analysis of each ot these parameters has heen accomplished for each of the 13 crossings in the studv area, 
for each time frame under consideration The scenarios analyzed in this report are shown below The 
roadway traffic and rail forecasts which were presented in Section 2.0. along with additional data obtained 
as part of the data collection effort, were used as a basis for the analysis This section summarizes the 
methodologies and the analysis 

1995 2000 
, 1 

2007 2015 

12.7 / / 

24.0 / / / 

36.0 / / / 

4.1 .Methodologies 

4.1,1 (irade Crossing Delay 

The methodologv incorporated in this analysis is based up<in the Queuing Theory as suggested in the 1982 
edition of Traffic Lngineering Handbook (Institute of Transportation Engineers, 2nd Edition, 1982, pp 
465-468) and is based upon thc follow ing pnncipal factors affecting operations at grade crossings: 

• Gate Blockage Time 
• Vehicle Arrival Rate 
• V chicle Departure Rale 

Cate Blockage Time 

Gate Blockage is the total time consumed by a single crossing gate aciivaiion event and theoretically 
consists ofthe total ofthe following times. 

Mever. Mohaddes .Associates. Inc. 
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a Lead I nne - Required legal 20 seconds advance warning time plus time to begin lowering crossing 
gate — typically 8 seconds 

• I rain Passage Time - Time for tram to pass through the crossing - equal to tram length div ided by 
speed 

• Clearance Time Time for tram followed by a 50 foot clearance zone to clear the cross street 
roadway — also computed from distance and tram speed 

• Lag Time - Time to raise gate and commence dispersion of queue follow ing train passage — 
typically 8 seconds 

Gate blockage time was observed for a period of 5 dav s and documented for thc crossings at Keystone, 
.Arlington. Sierra, Virginia, and Center and the theoretical gate blockage lime was adjusted to account for 
actual observation. For other locations, calculations were made taking into accounl the items described 
above An average of 222 seconds (3.7 minutes) per tram crossing was used. 

.4rrival Rate 

The vehicular arrival rate is dependent upon the roadway traffic level and it is calculated as the average 
arrival rate during the analvsis time periods For example, for the morning 2-hour peak penod with a loul 
of 24(X) vehicles, the arrival rates is 20 vehicles minute 

Departure Rate 

.As the vehicular arrival rate varies in accordance w ith the overall traffic level on the street, follow ing a 
cro.ssing gate activation ihere is a queue of vehicles waiting to cross. Therefore, these vehicles will have 
a higher departure rate than arrival rate once the crossing clears This queue dispersion is similar to w hat 
occurs when vehicles enter an intersection once a signal turns from red to green This rate (for a level 
crossing in good condition having a low-io-moderate truck percentage) is about one vehicle everv 2,5 
seconds OT 48 vehicles per minute for a 4-lane roadway The presence t)f higher levels of heavy vehicles 
m tne traffic stream adverselv affects this rate, as does grade (elevation) changes or poor roadway crossing 
condition (i.e , smoothness) F or fhis analysis, the departure rate of one vehicle every 2 5 seconds was 
used 

Vehicle Hours of Delay 

Once the gate blockage lime, arrival and departure rates are established, the vehicle hours of delay 
parameter is computed by the follow ing formula 

T = T,'»q ./( 2 • ( 1 - q/d ) ) / 60 

Where: 

T - Delay (vehicle-hours) 

Tj - Gale Blockage Time (minutes) 

Mever. Mohaddes Associates. Inc 
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q Vehicle .Arrival Rate (vehicles mi.nute) 

d - Vehicle Departure Rate (vehicle minute) 

The above equation indicates the computations necessary lo characterize the gate blocking lime and vehicle 
delay for a single train passage In order to apply thc niethixlology, total gate blockage and vehicle-hours 
of dekiy were computed separately f<>r each ofthe three time periods during the day: AM peak. PM peak, 
and oft peak For thc A.M peak and PM peak one-hour peak periods were selected The one-hour peak 
peruHls used in this chapter are 

" AM Peak 7 - 8 AM 
• PM F'cak 5 - 6 PM 

All other volume was evenlv distributed across a 22-hour period Once delay for each peak period was 
calculated for each tram crossing occasion, the delay was then multiplied bv the number of train crossings 
during the three periods. 

Total peak period delay = Delay per Tram Crossing * Number of Train Crossmgs in Peak Period. 

Total dailv delay is therefc r̂e equivalent to the sum ot the delays for all peak pericxl. 

These vehicular flow parameters, including total gate downtime, were evaluated against the mi.\ of trains 
projected to be present at each crossing The tram-related parameters obtained from the empirical data 
included: 

• Train Length 
• I rani Speed 
• Period of Operation 
• Total Number of Trains dav 

.Additional Delav due to Overflon of the Queue Through Adjacent Intersections 

For this analysis, it was necessary to evaluate the impacts of queue due to the railroad crossin.' which 
overflowed into the adjacent intersections When inerflow occurred, the additional volume wa> added to 
the existing intersection turning movement volumes Cycle lengths and green splits for each ofthe adjacent 
intersections were used to determine the addititnial delay In order to determine how manv cycles it will 
take to clear a queue, the number of vehiclej. thai will proceed through the intersection per cvcle had to 
be determined 

Vehicles per Green = Green Time per Cycle •' Approach Flow Rate 

If all vehicles were not cleared on the first cycle, then the remaining vehicles would be forced to wait 
through anotiier complete cvcle Total delay to the all vehicles remaining in queue would therefore be, 

Delav per Cycle -= Red Time per Cvcle " Vehicles Remainmg in Queue 

Delay continues to be calculated until all vehicles •nitially m the queue are cleared The total delay due 
to the intersection is then added to the total delay due to vehicles in queue It should be noted that du.-ing 
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queue dissipation, arriving vehicles are joining the back of the queue and e.vperiencing delav Those 
vehicles' delay was assumed as part of normal intersection delay. As normal intersection delav will not 
change, it was not considered as part of this analysis. Total intersection is the sum ofthe delay per cycle 
until the queue clears It can be calculated as follows: 

Total Dekiv = NumlK-r of Vehicles fhrough Intersection dunng Isi Cycle * Delay per Vehicle per Cvtle -t-
Numbcr ol V chicles Through Intersection durmg 2nd Cycle ' Delay per Vehicle per Cycle * 2 + 
Num)>cr of V chicles Through Intersection during 3rd Cvcle ' Delav pc-r V chicle per Cycle - 3 -)-

etc 

When the number of v ehicles in qu--ue is fewer than the number of v ehicles through the intersection during 
the green phase, then the queue is determmed to have cleared Total delav is the sum of the delays to all 
vehicles m queue until the queue clears 

4.1.2 Queuing Analysis 

(Queuing has been computed based upon multiplying the vehicular arrival rate b> the time over which 
queuing developed In other words: 

N = q * T 

Where: 

N - Number of vehicles in queue (average) 

q - Vehicle arrival rate (vt;hicle minute) 

T - Elapsed time of queue formation (minutes) 

The total length of queue is then estmiaied at 20 feet per v ehicle div ided bv thc number of lanes, and this 
distance is compared ti> thc length available for storage 

lor queuing purposes, the one-hour peak AM and PM hour volumes were considered, since the greatest 
queues will occur durmg these one-hour peaks It should also bc pt-intcd out that the queues which have 
been identified are based upon average arrival rates specified m Section 4.1.1 Variation of flow within 
the peak hours w ill invariablv lead to somewhat higher queues dunng varv ing tmies of the day . However, 
as roadvvav flow increases, the queuing variation m the peak diminishes 

4.1.3 LevtT of Service 

Ri'tiihun and .Arterial Levels of Senice 

koadwav level ot sen ice iLOSi is ba.sed on average through-vehicle traffic speed for the segment, or entire 
riMdwav under consideration The average travel speed is computed to the segment considering the total 
stopped delay for through movements 

Meyer. Mohaddes Associates. Inc 
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Arterial level of service, by contrast, is defined in terms of average travel speed of all through vehicles 
on the arterial It is stronglv influenced bv the average delay on that segment On a given facililv. 
increasing traffic flow can substantially degrade the arterial level of service 

The follow ing general statements mav be made regarding arterial level of service. 

1 I OS .A describes pnmarilv free flow operations at average travel speed, usuallv about 90 percent of 
the free-flow speed \ox the arterial classification V ehicles are completely unimpeded in their ability 
to maneuver wuhin the traffic stream Stopped delay at signalized intersections or other locations is 
minimal 

2 LOS B represents reasonably unimpeded operations at av erage trav el speeds, usually about 70 percent 
of the free-flow speed for the arterial classification Thc ability to maneuver withir. -he iraffic stream 
is onlv slightly restricted and stopped delays are not bothersome Drivers are not geaerallv subjected 
to appreciable tension 

3 LOS C represents stable operations, however, abilitv to maneuver and change lanes in mid-block 
locations may be more restricted than at LOS B, and longer queues, adverse signal coorJinaiion. or both 
may contribute to lower average travel speed of about 50 percent of the average free-flow sf)eed for the 
anerial classification Motorists will experience appreciable tension while driving. 

4 LOS D borders on a range in which small increa.ses in flow may cause substantial increases m delay and 
hence decreases in arterial speed LOS D may be due to adverse signal pn\i.'ression. inappropriate 
signal timing, high volumes, or some combination of these factors. Average travel speeds are about 
40 percent of free-flow speed 

5 LOS E is characterized by significant delays and average travel speed of one-third the free-flow speed 
or less Such operatums are caused by some combination of adverse progression, high signal densitv. 
high volumes, extensive delays at critical intersections, and inappropriate signal timing. 

6 LOS F characterizes arterial flow at extremelv K)w speed below one-third to one-founh of the free-flow 
speed Intersection congestion is likely at critical signalized locations, with high delays and extensive 
queuing .Adverse progression is frequently a contributor to this ccmdiiion 

Table 4.1 contains the anerial average speeds associated w ith these six arterial LOS definitions based on 
average trav el speed ov er the arterial segment being considered It should be noted that if demand v olume 
exce-. ':- capacitv at anv point i>n the facihtv, average travel speed mav not bc a good measure of the anerial 
level of service Thus, intersection volume-to-capacity ratios greater than 1 0 will probably result in a 
unacceptable level of service on the anerial The anerial classifications in Table 4.1 are explained in 
Table 4.2 

Impact of Train Crossing on Levi of Service 

F or this aiialv SIS, level of serv ice for each arterial was evaluated for both a train crossing and no train 
crossing condition W hen the train crosses an arterial link, the level of service for the link approaches F 
as the speed on the anerial approaches zero .After the tram leaves the crossing, the level of serv ice rr'urns 
to nonnal Level of serv ice was therefore calculated for the worst case scenario, thai all trains expected 
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10 arrive durmg the peak period will arrive durmg the peak one-hour period To determine the level of 
serv ICC w ith the crossing, the average speed along the arterial was broken into two components 

.Average Speed (during train) •- (Gate Crossing Speed " iGaie Crossing Time ' Number of Crossings) 
3600 

Average .Speed (without tram) - Arterial Speed • (36(X) sec-(Gate Crossing; Timei'Number of Crossings) 
3600 

The i(>ial average speed is equivalent to 

.Average Speed = Average Speed (during train) ^ Average Speed (without train) 

Average Speed is therefore calculated in feet per second 

Once the average speed is calculated, the level of service for the anerial can be estimated using the 
methodology previously described and shown in Table 4.1 below . 

TABLE 4.1 
ARTERIAL LEVELS OF SERVICE 

ARTERIAL t l.A.S.SlFR ATION 

1 II III 

Range of free-flow speeds (mph) 45 to 35 35 to 30 35 to 25 

40 33 27 

Typical free flow sjx'cds (mph) 

l . o el of .Service Average Travt! .Speed (MPH) 

A > 35 • 30 • 25 
B > 28 - 24 • 19 
C > 22 • 18 • 13 
D > 17 14 • 9 
E - 13 10 - 7 
F - 1(1 
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TABLE 4.2 
ARTERIAL CLASSIFICATIONS ACCORDING 

TO FUNC TIONAL AND DESKJN CATE(;ORIES 

H N( TTONAI C AT E(,ORV 

Desinn Categorv Principal 
Arterial 

Minor 
Antr ial 

Tvpical Suburban 

Intermediate 

I vpi^al I rbaii 

1 

11 

I or II 

II 

II or III 

III 

Intersection Congestion Levels 

Tlie perfomiance of intersections is measured through analysis of capacity and level of sen ice Table 4.3 
describes LOS definitions for signalized intersections. 

Capacity is the maximum flow rate of traffic which can pass through an intersection under prevailing 
conditions, and is evaluated in tenns of volume to capacity ( v o ratio Values for v c ratio can be trom 
0 (X) (no volume) to 1 (K) (when flow rate equals capacity). Actual v c ratio cannot exceed 1.00. although 
the ratio of future projected demand to capacity can exceed 1 0 For present conditu)ns. the volume 
(number) is the actual measured output ofthe intersection, not the input volume levels on the approaches 
to the intersecnon However, for future conditions, the demand levels for each movement (i e , approach 
volume) IS the numerator, and can be higher than die capacity (demand) Where the v/c ratio exceeds 0.90 
to 0 95. changes in geometric or signal design should be considered. 

LOS IS used as a measure of effectiveness for the quality of faf f ic flow through an intersection It is 
similar to a ' repon card" rating, based on average vehicle delay Level of service A, B and C indicate 
conditions where vehicles move fieely L^v t l of service D and L are progressively worse F or signalized 
intersections, lev el of sen ice F represents conditions where the average delay for all vehicles through the 
intersection exceeds 60 seconds per vehicle, generally indicated bv long queues and delays Under this 
î peratmg condition, delav is highlv variable, and it is difficult to estimate average delay accurately because 
congestion extends into and is aifected by adjacent intersections. 

While the signalized LOS is based on average delay, a high v c ratio (i e greater than 0 90) can also be 
indicative of poor intersection performance In cases where oversaturation occurs (i e.. high v/c ratio), 
queuing and delays can be substantial and lane blockages or turn lane storage problems can exacerbate 
operating problems Therefore, queuing conditions and staking needs must also be evaluated for existing 
and future conditions 
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TABLE 4.3 
LEVEL OE SERV ICE DEFINITIONS 

SIGNALIZED INTERSECTIONS 

Level o( 
Service 

V chick Delav 
(sees.) 

V olunie to C apacitv 
Ratio 

Description 

A • 5.00 0 00 0 .60 Free Flow Insignificant Delavs: No approach phase 
IS fuli> utilized b\ traffic and no vehicle waits longer 
than one red indication 

B 5.1 - 15.0 0.61 - U.70 Stable Operation Vlinimal Delavs: An occasional 
approach phase is tuUy utih/cd Manv drivers begin 
to feel somewhat restricted withm platoons of 
vehicles. 

( 15.1 - 25.0 0.71 - 0 80 .Stable Operation Acceptable Deiavs: Maior 
approach phases fullv utili/cd Most drivers feci 
somewhat restricted 

D 25.1 - 40.0 0 81 - 0 90 Approaching I nstable Tolerable Delavs: Drivers 
ma> hdw tl- wait through more than one red signal 
indication Queues mav develop bui dissipate 
rapidK . w ithout e.vcessivc dela>s 

E 40.1 - 60.0 0 91 l.tX) Unstable Operation Signiruant Delays: V oiumes at 
or near capacitv \ chicles ma\ wan though several 
signals cycles Long queues from upsircam from 
intersection 

F •61.0 1 01 - up Forces Flow Excessive Delays: Represents jammed 
conditions. Intersection operates below capacitv with 
low volumes. Queues mav bliKk upstream 
iniersections and will "build" rather lhan stay 
constant. 

Source Hiihuat Capann Manual. Transponation Research Board. Special Rc;x>n No ZW. V^ashlne^on 
I) C . 1'*̂ '4, and CireiiLir 2/2. Transportation Research Board 1480 
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4.1.4 Air Qualitv Analysis Related to Vehicular Traffic 

The air quality impact related to tram crossing as a result of additional stop delay to vehicular traffic only 
IS estimated here using the Modified Winfrey Method (MWM) The MWM is reci'inmended as an 
appropriate air qualitv model nv various Transportation and Air Quality professionals for estimating the 
emissions benefit of loc lized TSM piojects The model can be applied to a specific anerial or area-w ide 
as required for thc project This model has been validated using the Federal Emission Reduction 
Calculation Methodologv The proceduic adopted for this project to estimate air quality impact is the best 
approximation available at this time The MWM formula for estimating the air quality impact is described 
below 

Modified Wmfrex .Method 

C,= [ { N3, • ( T, • C,) + T3 • C3 ) } = { ( T,,, * ) + , T,,, • 0 , , )} ] V 260 

Where. 

C( = Total emissions (grams year) 

Nj^, = Number ot stops pci vehicle (stops vehicle) 

Tg = Average time fi>i deceleration (second stop) 
C3 - The emission factor for deceleration (grams second) 

Tg = Average time for acceleration (second stop) 
C3 - fhe emission factor for acceleration (grams second) 

T ,̂ = .Average idle time (seconds vehicle) 
= The emission factor for idling (grams second) 

T^^ ^ .Average cruise lime v» seconds vehicle 

Ĉ ,̂  = The emission factor for cruising (grams second) 

V/ = Total traffic volume incurring delay during peak period 

260 - Number of commuting days per year 

Air Qualit\ Input Data 

The majontv of the data required for esiimating the total emissions using the MW M were collected as part 
of the data gathering process described earlier, and the remaining rates for calculations of emissions are 
i>btaiiied trom Table 4.4 

The following brietlv describes the use of MWM in estimating the total emissions using field data and the 
emission rates in Table 4.4 

= Number of stops per vehicle (stops vehicle) in the test section 
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T, 

T, 
ev 

'cv 

Average time for deceleration (second/stops) = 7,09 seconds 
The emission factor for deceleration 

Average time for acceleration (second',stop) = 7.50 seconds 
The emission factor for acceleration 

Average idle time along n)ute (seconds vehicle) 

ITic emission factor for idling 

Average cruise time (seconds vehicle) ---- [.Average total time - (Average acceleration time -f 
Average deceleration time Average idle tinie)j 

The emission facti*r for cruising 

V = Total volume incurring delay (peak period) 

I able 4.4 show s the emission factors used in estini uing emissions of CO. NO^ and ROG, 

TABLE 4.4 
CONSTANT ENGINE EMISSION FACTORS FOR MWM 

Condition CO (gr sec.) NO^ (gr. sec.) Rn)(; (gr.'sec) Time (sec) 

Idle o.^H)im 0.(K)124 0.(X)12 

Cruise 0 (X)488 0.{km5 0.003.W 

,Acceleration 0.06781 0.02178 0.01155 7 5 

Deceleration 0.(K)17- 0.00256 0.00119 7.09 

gr = grams: sec = seconds 

Source. Texas Transponation Instiiutc ' .An Fimission Model for Arterial Streets " 1992 

Thc air qualitv impacts are estimated by the sohware program using the iraffic and air qualitv data which 
are alrcadv incorporated m the program. No air quality data input is required in estimating the air quality 
impacts 
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4.2 Anahsis Results 

4.2.1 Grade Crossing Delay 

Arterial Delav 

The measurement of i 
delay is broken into 
two pans, delav due to 
the time the gate is 
down and delav during 
thc dissipation of a 
queue The additumal 
delay due to overflow 
of the queue through 
adjacent intersection is 
discussed later in this 
section Figure 4.1 is 
a g r a p h i c a l 
representation of the 
delav model utilized in 
determining total 
delav The area below 
the arrival rate curve, 
which is shaded in, 

represents the total delay for all vehicles In more practical terms, the total delay is the sum of the 
individual delays computed tor each vehicle impacted per train crossing 

Arrival Rate -
Time At lA/tiich 
Queue Dissipates 

Departure Rate 

Time When 
Gate Rises 

Time (seconcJs) 

Figure 4.1 - Queue I heory. Graphical Representation 

In 1995, total daily delav is estimated to be 155 hours with 12 7 trams per day. With an increase to 24.0 
trains per dav. total delav increases to 294 bours. an 89 percent increase over the 12 7 trains per dav 
scenario W hen 36 0 trains per day occur, total dailv delay increases to 438 hours, 193 percent increase 
over the 1995 delays Total daily delays for all scenarios are summarized in Table 4.5 and Figures 4.2 
through 4.5 

With trartic volume growth alone, total daily delay for all scenarios (12 7, 24 () and 36.0) in year 2000 will 
increase bv 26 percent over 1995 delays Fv '2 7 trains per dav. total dailv delav is expected to be 195 
hours W Ith thc increase from 12 7 to 24 (), total daily increases to 367 hours. Total dailv delay for 36.0 
trains per day is estimated to be 551 hours in 2(KK) 

Total dailv delav for year 2(X)7 is expected to increase by 32 percent for all three scenarios over the 1995 
total daily delays Total daily delay for the 12.7 and 24.0 tram scenarios are 212 and 400 hours 
respectively Wuh thc increase lo 36 0 rains per day, the total daily delay increases to 597 hours. 

In thc 1 ' scenario, the total daily delav for 2015 is estimated to be 50 percent greater than 1995 values 
with torn dailv delays of 232. 441. and 661 hours for 12 7, 24.0and 36.0 trains per day. respectively. 
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T ABLE 4.5 
TOTAL DAII \ DELAV PER ( ROSSINfi HOURS 

NOT 1N( I UDINC; INTERSEC TION DELAV 

1995 2000 2007 2015 

12.7 
T rains 

|K'r day 

24.0 
T rains 
per day 

36.0 
Trains 

|K'r day 

12.7 
T rains 

|H'r day 

24.0 
Trains 

|H'r day 

36.0 
T rains 

jH'r day 

12.7 
1 rains 

|ier day 

24.0 
Trains 

|K'r day 

36.0 
Frain.s 

|H'r day 

12.7 
Trains 
per day 

24.0 
Tri ins 

per day 

36.0 
Trains 

|K'r day 

Kcv stone 26 51) 75 3i) 56 84 33 61 92 36 68 102 

V llic 6 1 1 16 6 12 18 7 1,̂  19 7 14 21 

V\ .isliipgtoii 3 5 7 3 5 8 3 () 9 3 6 9 

Ralston 5 10 15 6 12 17 7 12 Iv 7 14 21 

Arlington 19 35 53 21 39 59 23 43 64 25 47 70 

West 5 0 13 5 9 14 5 10 15 6 1 1 17 

Sicna 26 50 74 .30 57 85 33 63 94 38 71 107 

V iiginia 16 31 46 18 34 51 20 37 55 21 41 61 

( enter 20 38 57 23 43 65 25 47 70 27 51 76 

I ake 1: 21 31 12 23 34 13 25 37 14 27 40 

I v ans " 21 39 59 41 61 24 46 69 

Moir i l l 0 1 1 0 1 1 0 1 1 0 1 1 

Sutro IX 3.̂  50 20 37 56 61 24 44 67 

lotal 155 244 4^8 145 367 551 212 -JOO 597 232 441 661 
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Intersection Delay 

Where queues exceed the available capacity and vehicles overflow int<i the adjacent intersections, total 
delays along the arterial and at the intersection inciease Tables 4.6 shows which intersections will be 
impacted by the queue In both 1995 and 2(KK), six iiitersectums are expected to bc impacted. Delays at 
all intersections are expected to be 60 seconds per vehicle per cycle, for all vehicles impacted by the 
queue In 2(K)7 and 2015. no additional intersections will be impacted, hcvwever a! the intersections of 
2iid Virginia and 2nd Center, thc off peak will become impacted due to the increase in traffic volume 
during the off peak For all crossings, the total number of vehicles and total intersection delav will 
increase, as shown in Tables 4.7 and 4.8 

Total Daily Delay Including Intersection Delax 

The total daily delay is therefore equivalent to the arterial delav plus the added delay due to overflow at 
the intersections. The total delays are summarized in Table 4.9 As shown in thc table, the total delay 
in 1995 for 12 7 trains per day is expected lo be 188 hours, an increase of 21 percent resulting in the 
increase in delay from the intersection analysis W ith the increase to 24 trains per day, the total dailv delay 
increases to 360 hours per dav, which is 91 percent greater than the delay U)r 12 7 trains per day in turn, 
the total delav for the 36 trains per day scenario is expected to be 539 hours, an increase of 188 percent 
over the 12 7 train scenario. 

Total delav in the year 2tK)0 with including the delay due to both arterial and intersection impacts is 
expected to be .34 percent greater than the 1995 values for all scenarios For 2(X)7, the increase over 1995 
IS expected to bc 44 percent The greatest increase in total delay will occur in the 36 trains per day 
scenario where the total daily delay for all crossings is expected to be 46 higher for all scenarios. 
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TABLE 4.6 
INTERSEC TIONS IMPACTED BV QUEUE OVERFLOW 

1 1995 2INM> 1 2007 2015 

1 
AM 

Peak 
PM 

Peak 
OIT 

Peak 
AM 

IVak 
PVl 

Peak 
OIT 

Peak 
1 AVI 
j IVak 

PVl 
Peak 

Off 
IVak 

AM 
IVak 

PM 
Peak 

Off 
Peak 

J'ul Kcv stone 1 

JIKI R.ilsion 

2IK1 Arlington 

2nd West 

2iid Virgini.i \ \ X X X X X X X X 

2nd (enter \ \ X X X X X X X X 

2nd Lake 

2nd ' Kvans 

Commcrci.i! Rou 
Sutro 

\ \ X X X X X X 

4th KcvsUHic \ X X X V X X X 

4ili Vine 

-ilh Kalstdii 

4i(i Arl i i igion 

4t|i West 

4th Sierra \ X \ X X X X X X X X X 
4tli ViiginKi \ \ X X X X X X X X X X 

4th 1 .ikc 

4tli IA . I I IS 

4tli Sutro 1 
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TABLE 4.7 
TOTAL INTERSEC TION DELAV PER TRAIN ( ROSSING 

Dl E TO OV ERELOVV OE gUEUE (IIOI RSi 

IW5 2m) 20()7 2015 

AVI PM AM PVl A M PVl AM PVl 

2nd Virginia 0 4 0 5 0 7 0.7 03; OS) 1,1 1 1 

2nd Center 1 (1 5.6 1.6 6 6 1 S» 7,4 2 1 8 0 

Commercial Row 
Sutro 

2,0 0 4 : ( i 1,2 3 () 1-5 3,5 2 () 

4th Ke\ stone 0 4 0.5 0 T 2 0 

<),<•< 
2.4 3 1 

4th Sierra S 6 5.7 6 5 6 6 3.6 7.2 7.8 8 1 

4th \ ircinui 0 tl 2 1 0 il 1 0 i o 3,0 1 1 3 4 

TABLE 4.8 
OV ERELOVV INTO ADJA( ENT INTERSEC TION PER RAIL CROSSING 

(VEHK EES PER LANE) 

1995 2(KK) 2(K)7 201? 

AM PM 
on 

AM PM 

OFF 
PF \ k AM PM 

OFF 

PtAk AM PV! 

OFF 

PKAK 

2tid V irginia IJ 12 10 r 20 20 1 24 25 5 

2nd Center 17 54 23 69 27 77 1 31 83 3 

Commercial Row 

Sutro 
24 r 36 2?. 41 -i~i 47 32 

4ih Kcv stone 11 30 17 38 i~i 45 28 53 

4th Sierra 65 65 74 ''5 81 82 36 90 90 41 

4th V ircmia 13 ! i " 38 2!) 42 5 24 4X 8 

Mever, Mohaddes Associates. Inc 
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TABLE 4.9 
TOI AL DAILV DELAV 

IN( LUDINC; INIERSEC NON DELAV (IIOI RS) 

1995 2(MM) 200" 201.'; 

12.7 

1 r i i i i is (H-r 

<t;i> 

24.0 

1 rains (MT 

(l;i> 

36.0 

1 ruins per 

Arty 

12.7 

I rains p i r 

(la\ 

24.0 

Trains per 

(la« 

36.0 

1 rains per 

(la> 

12.7 

1 rains pt r 

(la> 

24.0 

I rains per 

(la> 

36.0 

I rains per 

()a\ 

12.7 

Trains per 

(la\ 

24.0 

Trains per 

(la> 

36.0 
Trains per 

iia> 

K f \ stone 28 47 71 35 67 98 39 73 1 10 46 87 130 

V l l i c 6 1 1 16 6 12 18 7 13 19 7 14 21 

\V ashingion 3 5 7 3 5 8 3 6 9 3 6 9 

K . i l s t o i i s 10 15 6 12 17 7 12 19 7 14 21 

At I m ^ t o i i IM 35 53 21 39 59 23 43 64 25 47 70 

W e s t 5 0 13 5 14 5 II) 13 6 1 1 17 

Sierra 40 80 120 50 46 145 52 99 149 65 122 182 

V i r i ! i i i i . i s •> 
43 64 27 50 76 .^0 56 84 35 63 95 

Center 27 57 86 30 73 110 43 80 120 46 87 135 

Lake 1 1 21 31 12 23 34 13 25 37 14 27 40 

I V a l ls -- 21 39 59 22 42 64 24 46 69 

M . ^ i r i l l 0 1 1 0 1 1 0 1 1 0 1 1 

S u t r o 

•) "> 
41 62 25 47 75 28 54 79 32 62 90 

Dual 188 3f>() 53M 250 473 714 272 514 770 310 587 880 

iXtVl' Shading indit ales (liani^e from arterial anah sis 
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4.2.2 Queuing 

.Arterial Queue 

The length ot queue is Jirectlv related to the average flow rale along the arterial, or the ADT volume. 
Therefore, Keystone and V irginia which have the highest volume, also have the longest queues. 

As shown in the tahlc. the total numher of vehicles queued in 1995 w ith 12 7 trains per day is estimated 
to be 4.542 vehicles. With 24.0 trains per dav the numher of vehicles queued increases to 8.584 vehicles. 
The total number of vehicles expected to queue with 36 0 trains per day exceeds 12.876 vehicles per day. 
The results of thc analysis for ;.ll scenarios are show n m Table 4.10 and F'igures 4.7 through 4.10. 

In 2(KK). the total numher of vehicles queued is expected to increase by 23 percent for all scenarios. V\'ith 
12 7 trams per dav. this mcrease translates to 5,574 v ehicles per dav Therefore to'al number of queued 
vehicles for 24 () and .360 trains per day are estimated to be 10,534 and 15.802 vehicles respectively 

The total number of queued vehicles by 2(K)7 are expected to increase by 27 percent over 1995 values. 
For 12 7 trains per dav, thc total number vehicles queued is expected to be 5.946 vehicles per day. With 
the increase m trains from 12.7 to 24 0, the total daily queued vehicles increases to 11.237 vehicles per 
day As the number of trains increa.se to 36.0, total daily queued vehicles increases to 16.856 vehicles per 
day 

With the increase in traffic volumes, the total daily queued vehicles for 2015 increased by 42 percent over 
the 1995 totals This increase translates to 6,429 vehicles per day for the 12.7 trains per dav. 12,149 for 
24 trains per day and 18.223 vehicles for the 36 trams per day scenario. 

Mcvcr, Moh.'iddes .Associates. Inc 
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TABLE 4.10 
TOTAL DAILY Ql EUE PER RAIL ( ROSSINt; (\ EIIK LFS) 

1995 2m) 2(M)7 2(»I5 

12.7 
Trains |>er 

(la> 

24.0 
Trains per 

da> 

36.0 
Trains per 

(la> 

12,7 
J'rains (H-r 

(la> 

24.0 
Trains per 

:la> 
Trains per 

da> 

12,7 
Trains per 

da> 

24.0 
1 rains per 

da> 

.^6,0 
Trains per 

da> 

12.7 
Train-i per 

da> 

24.0 
Trains jier 

da> 

.V.,0 
Trains |>er 

da> 

Kcvsi(>ne 809 1,529 2.293 889 1.6X1 2.52\ 952 1.79X 2,698 1,029 1,944 2,916 

\ mc 180 340 510 198 374 561 211 398 597 228 431 646 

VV asliincton XI 152 229 90 171 2.56 97 183 274 103 195 293 

R.ilston 1(.3 308 461 181 .341 512 193 3Wi 548 210 398 597 

Xrlmeion 577 1.()'/() 1 .<i^5 hl4 1,19-;- 1,79(1 1,284 1.925 732 1.384 2,076 

West 1.̂ 8 2W yn) 150 285 427 160 ^05 457 176 333 500 

S i c i I.l 7 S 7 1,375 2,062 801 1,514 2.271 856 1,619 2,428 927 1,751 2,627 

\ ' i r j ; i i i i . i 515 976 1.4(>4 568 1,074 1.610 609 1,1.50 1,726 657 1,240 1 .mi 

(enter 510 9(>4 1,447 563 1,0(>4 1,596 603 1,139 1,708 638 1.206 1,808 

I .ike 320 615 92^ 357 674 1,012 383 723 1,085 413 780 1.170 

1 \ .ins •• 575 1.087 1,631 597 1,127 1,691 662 1.2.S2 1,877 

Morn i l 13 24 .̂ 7 13 24 37 13 24 37 13 24 37 

Sulio 5i )3 951 1.425 555 l.(U8 1.572 54^ 1.121 1.682 641 1.211 1,816 

lot.il 4.542 8.'iH4 12,8:'(> S,574 10.5U 15,802 5.446 \i.2y 16,856 6,429 12.144 18,22,^ 
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Oietlloit Queue into .Adjacent Intersections 

Delays will siL'nificantly increase as the vehicles in queue exceed the available capacity for storing the 
vehicles. The available capacity is defined by thc area between the crossing gate and the adjacent 
intersectioas as show n in Figure 4.11 below Queues which exceed the available capacity overllow into 
the adjacent intersection and hav e a negative impact on thc i>perating ccmditions of that intersection In 
1995 and 2(KK), six iniersections are impacted in the .AM peak and PM peak and two in thc off peak. The 
intersections of Sierra 4ih Street and Virginia/4th Street w ill be impacted durmg each peak period in all 
scenarios Bv 2(K)7 and 2015. four intersections overflow in all three peak periods. Both 2nd V irginia and 
2nd Center become impacted in 2(K)7 and 2015. 

D 

IT:CZ]cmI—^i—:i——^r—s* 

• 
tin. 

IjAtltCI, 

— RaiirortO C l o s i ng Arm 

T'aflic S'gnal Mast Arm 

Figure 4,11 - Overflow of Queue into .\djaccnt Intersection 

Queues form when the arrival rate exceeds the departure rate at any given location When the train 
crossing gate is lowered, the departure rate is equal \o zeri> and the arriv al rate remains constant forming 
a queue. V ehicles continue to queue until the gate is raised, at which time vehicles depan at a rate of 0.53 
vehicles per second. The queue is considered to have cleared when vehicles arriving continue through the 
crossing at a free How rate As stated, the time over which thc queue dissipates is directiv related to the 
length (if queue and overflow into adjacent intersections. The time over which the queue dissipates for 
thc AM and I'M peak period is summarized in Tables 4.11. 

Mever. Mohaddes Associates, Inc. 
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TABLE 4.11 
TIME OF Ql EI E DISSIPATION 

(SECONDS) 

AM PEAK PM PEAK 

NORTMBOIM) S(H THBOIM) NORTHBOIM) SOI TH BOCM) 

IW5 2(K)() 2(M)7 2015 1995 21)00 2(K)7 2015 1995 2(MK) 2(K)7 2015 1995 2(NM) 2007 2015 

Kc\ stone 182 187 191 196 .•*()3 367 522 147 204 2()f< 215 279 524 477 628 

\ i i i c 2.36 237 238 240 223 223 223 223 237 239 240 242 224 243 224 247 

Washington 234 236 237 2̂ 9 243 246 248 251 235 237 238 240 259 241 268 244 

Ralston 24'̂  252 255 :5s 240 242 243 24.' 251 255 258 262 252 2M 259 273 

.Arlington 211 217 222 229 245 258 269 284 215 122 228 2'5 292 241 .341 260 

VVcM 244 246 248 251 243 246 248 250 246 249 251 2.M 259 256 267 263 

Sierra 538 541 544 547 ... ... — ... 215 307 228 365 

Virgini.i 285 350 535 5̂« 312 312 M2 372 387 393 398 404 462 589 522 605 

(enter 371 436 44(> 444 ... --• 730 745 757 768 ... ... 

Lake 249 252 254 257 272 279 285 292 251 255 257 261 333 263 371 271 

Evans 275 277 285 -- 235 235 237 280 283 292 -- 298 244 3-1 

Mornll 224 224 224 224 257 261 265 269 224 224 224 224 285 224 .301 224 

Suirt) (.27 6̂ 2 637 ')42 232 233 234 235 5!! 518 583 589 239 294 242 316 
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4.2.3 Level of Service 

As discussed in the Methodology section of this report, level of service defines the operating conditions 
of a facility Level ol Service (LOS) ranges from .A to F. where A is the best operating condition and F 
is worst. F'igures 4.12 through 4.15 show the LOS for each study arterial for nomial operating conditions 
w ithout the impact of the tram crossing for all intersections As show n, all arterials operate at a level of 
service C during all peak periods 

Level of service for an arterial is determined by calculating the average arterial speed When a train 
crossing occurs, the average speed is reduced to near zero Therefore the average arterial speed during 
thc peak period is also reduced .At several locations, the reductmn in speed resulted in a change in LOS. 
Figures 4.16 through 4.27 show the LOS for each peak period for all twelve scenarios The total number 
ot links with each level of service are show n in the Tables 4.12 through 4.14 for each peak period. 

As sht>wn in the tables, the increase m traffic volumes and increase in number of trains had little impact 
on the level of service for all crossings For all scenarios, level of service remained D or better for a links 
For this analvsis, a link is defined as one direction along an arterial. For example. X'lrgmia is equal to two 
links, one in each direction 

In the PM peak, shown in Table 4.14, several locations experience a reduction in level of service from E 
to F due to the increase in number of trains fnmi 12 7 to 24 () and from 24 () to 36 0 The majority of links 
bv 2015 w ill operate at LOS C or D with 12 7 trains per day Howeve with the increa,se in trains to 36 0 
per day, most levels of service drop to LOS E. 

Off peak levels of service remain at or better for all scenarios. With 36.0 traias per day, all three scenarios 
w ill have links where LOS drops from D to E. 

Meyer, Mohaddes .Associates, Inc. 
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T A B L E 4.12 
NT M B E R O F L I N K S P E R L E V E L O F S E R V K E (\M PK vK) [ 

1995 2(KH) 2(K)" 2015 

12,7 24.0 .̂ 6 0 12.7 24.0 .16,0 12.7 24,0 36,0 12.7 24,0 36.0 

1 A 

B 

C 

1) 24 24 24 24 24 24 24 24 

E 1 

»•• T A B L E 4.13 
N I M B E R O F LINK.S P E R L E V E L O F SERV It E (PM PK\K) ! 

1 1995 2(KHt 2(KI7 2015 
1 

12,7 24.0 .<6,0 12.7 24.0 .16.0 12,7 24.0 .36,0 12.7 24,0 -16,0 1 A 

B 

C 

I) 20 24 21 1>̂  i 24 19 1 E P 20 4 17 5 IH • V ? 4 4 6 

T A B L E 4.14 
N l VIBER O F L I N K S P E R L E V E L O E SERV I C E m v PI \ K I 

1995 2(HKI 2(K»7 2015 1 
12.7 24.0 .<6.0 12.7 24.0 .16.0 12,7 24,0 36.0 12.7 24.0 36.0 

A 

B 1 
t 1 1 12 12 t T 

I) 1 1 1 1 12 24 12 12 24 12 I •» 
1 . 24 12 

E 1 1 12 12 12 

E 1 
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4.2.4 Air Qualitv Analysis Related to V ehicular Traffic 

As the number of vehicles m queue increase, the number oi stops and stans also increase. Vehicles which 
idle, stop and start produce more emissions than vehicles which do not. Therefore, with the increase in 
traffic volumes between 1995 and 2015 and also with the addition of trains, the number of starts and stops 
will increase producing more emissions 

In 1995, total ennssions per crossing in 1995 are estimated to be 2 46 tons per year With the increase in 
number ot trains per day trom 12 7 to 24 .0, total emissions increase bv 88 percent to 4 M urns per year 
As the number of traias increase to 36O trains per day. total emissions per crossing increase to 6.97 tons 
per year, 183 percent greatet than the emissions for 12 " train crossings per day. Total daily emissions 
per rail crossmg are shown in Figures 4.28 through 4.31 and summarize in Table 4.15. 

As traffic volumes increase in 2(K)(». u.ta; daily emissions increase by 24 percent for all scenarios. For 
12 7 trains per day. tolal annual tons of pollutants are estimated to be 3 ()5 This number increase to 5.78 
with the increase in trains from 12.7 to 24 0. As the number of trams increase to 36.0. lotal emissions 
increase to 8.67 tons per year 

Total daily emissions for 2007 increase bv 40 percent over the 1995 values. This translates to 3 44 tons 
per year with 12 7 train crossings, 6 51 toas per year with 24.0 train crossings, and 976 tons per year for 
36 0 tram crossings. 

For 2015, total daily einission increase by 54 percent over 1995, resulting in 3.79 tons per year for 12 7 
trains per dav After the merger, total daily emissions increase to 7.16 and 10 74 tons per year for 24 0 
and 36 0 trains crossings respectively. 

When traffic .spills ov er into adjacent intersections, emissions per cycle w ill also increase Though this 
analysis was not complete tor this studv, the overflow traffic will add to the overall impact on the 
env ironmental conditions .As the number of trains and traffic v olumes increase, the queue lengths increase 
causing a greater spill over into adjacent intersectioas. As the number of cycles needed to clear the queue 
increase, so do the emissions It is iherefore sate to assess that an increase in number of trains w ill increase 
the total amount ot pollutants emitted into the air 

Components of Total Delax and Queue for Air Quali tx Analxsis 

Total daily delav includes the following two coinponents; 

• Delav while vehicles are decelerating to a stop and accelerating trom a stopping position 
• Delay while vehicles are stopped (Idle Time) 

Eiach component of the delay may have a different impact on the results of the air quality analysis The 
acceleration and deceleraiKm are direcllv dependant upon the speed at which vehicles depart and approach 
the rail crossing .As speed increases, the time to accelerate to a certain speed and decelerate to a complete 
stop increases Likewise, as speed decreases, time to accelerate and decelerate decreases F-or this project 
speeds through thc downtown area is 25 mph for project arterials. 

AASHTO (American Associatiim of State Highway and Transportaticm Officials) publishes a set of 
guidelines entitled. A Polm on Geometric Design of Higlmaxs and Streets This w idely accepted 

Meyer, Mohaddes Associates. Inc 
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publication provides pertinent information regarding acceleration and deceleration rates for passenger car 
v ehicles The 1990 version of these guidelines state that acceleration time ft)r v ehicles traveling from zero 
to 25 mph IS approximately 7 5 seconds per vehicle (pp 750) For deceleration, stopping distance is 
determined to be 125 tect tor a 25 mph speed limit (pp 40) Deceleration time can be calculated as the 
time to come to a stop with an average speed of 12.5 mph durmg deceleration. The deceleration time is 
calculated to be 7 09 seconds Total acceleration deceleration time is 14 59 seconds This translates to 
about 9 percent of the total delay as shown in Table 4.15 Correspondingly, the total idle time is 
approximately 91 percent of the total daily delav 

Meyer. Mohaddes Associates. Inc. 
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TABLE 4.15 
TOTAL ANNl AI. EMISSIONS PER RAIL CROSSING (TONS) 

1995 2m) 2007 2015 

12.7 
Trains ptr 

l)a> 

24.0 
1 rains per 

l)a> 

.16.0 
Trains per 

Dav 

12.7 
Trains per 

l)a\ 

24.0 
Trains | K T 

I)a> 

36.0 
I rains per 

I>a\ 

12.7 
Trains per 

l)a> 

24.0 
Trains 

per l)a> 

.16.0 
1 rains per 

I)a\ 

12.7 
Trains per 

l)a> 

24.0 
1 rains per 

l>a> 

36.0 
1 rains per 

l)a> 

Keystone 0 ,40 0 .75 1 1 2 0 .46 0.87 1 30 0 52 0 99 1.48 0 58 1 10 1 (>5 

\ l l i c 0 ()9 0. 16 0 24 0 ()9 0.18 0.27 O i l 0 .20 0 .30 0 1 1 0,22 0 32 

W . i v l i m g l o i i (1 04 0 .07 O.I 1 0.04 0.08 0.12 0 0 5 0 0 9 0 14 0.05 0 10 0.15 

K.i lsioi i ().()8 0.15 0.22 0 .09 0 17 0 25 0 10 0 19 ().2K 0 1 i 0 .20 0.31 

A r l i ng ton 0 .27 0.52 0 ,78 0 .30 0 57 0 86 0 .34 0 65 0 98 0.37 0.71 1 ()6 

West (1 07 0 12 0 1** 0,07 0 14 0 21 0 1)8 0 15 0 23 0 09 0 17 0.25 

Sierra 0 .47 0.88 1..12 0 52 0 90 1 49 0 -̂ 7 1 OX 1 62 0 65 1.23 1 85 

\ UCI t lK I 0 28 0 5 ' 0,7') 0 32 t) f>() O.'X) 0 Ul 0 .69 1.03 0 40 0 75 1 13 

( enter 0 34 0 M 0 96 0 ,39 0,73 1.09 0 44 0 x ; 1 23 0,47 0 .88 1.32 

1 ,ike 0 16 0 30 0,45 0 17 0 33 0 .49 0,20 0,37 0.55 0 21 0 .40 (),(.0 

1 ' . . I l ls 0 .29 0 .54 0 81 0 32 0 61 0.92 0.35 0 .66 0 99 

M o r n l l 0 01 0 O l 0.02 0,01 0.01 0 0 2 O O l O O l 0.02 0 01 0 01 0.02 

Suiro 0 .27 0 5! 0.77 0 .U) 0 58 0 .86 0 .15 0 66 0 98 0 ,38 0.72 1,08 

lo t . i l 2 48 4 64 6,97 3 ()5 5.79 8.67 3 45 6,51 9 76 3,78 7,15 10.73 
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2000 TOTAL ANNUAL EMISSIONS (TONS) 
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2007 TOTAL ANNUAL EMISSIONS (TONS) 
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2015 TOTAL ANNUAL EMISSIONS (TONS) 
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TABLE 4.16 
COMPONENTS OF TOTAL DELA^ EOR AIR Ql ALM V ANALYSIS 

Studv 
\ ear 

Trains Per 
l)a> 

lotal l>ail> 
Delav (Includes 

AcceI'Dceel T ime) 
(hours) 

Total Dailv 
Queue 

(vehicles) 

AcceleraJion Df 
celcration 

Per \ ehicle 
(seconds) 

1(»tal 
Acceleration' 
Deceleration 

(hours) 

.•Xccel/IK'cel. 
Percentage 

of Tot;il 
I)aii> Delay 

Idle Time 
Percentage 

of 1 (rtal 
Daily Delay 

1995 
12.7 ISS 4,542 14 59 18 41 9,79''; 'X) 21': ; 

1995 
24 VH) 8,584 14 .S9 34 79 9 ()6''! 90 34';; 

36 539 12,876 14.59 52 IX 9.68'V W 32':; 

2(HH) 
12 7 2 SO 5,574 14 59 22 54 904' '^ 'X) 96 ' i 

2(HH) 
24 4^^ 10,5.?4 14.59 42 69 9.039? 90.97% 

36 714 15,802 14,59 (>6 23 8 96' ; 9i.(M'>; 

2007 
12,7 -»7 •> 5,946 14..S9 24,10 8 86'? 91 14'7; 

2007 
24 514 11.237 14 59 45 54 8.86'/f 91.14',:; 

36 16.856 14 59 68 3 1 8 87'^ 9113': ; 

1 ' X l l c 
12,7 310 6.429 14 59 26 ()3 8 40'-; 91.W)'.:; 

ZOl? 
24 .̂ 87 12,149 14 Si; 49,24 8 39',,' 91.619? 

36 880 IX,223 14,5" 73 85 8 V)'7 91.61':; 

.. . . .. Averaj^e 8 99 ' ; 91 O l '•; 
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5.0 SLAt\ i . \R\ AM) FINDlNCiS 

5.1 PnK'tdurc Sumnairy 

I his study a.ialv zed thc inobilitv and air quality impacts of the anticipated increa.se in vehicles and railroad 
trattii. dt 12 cxistiiii^ and 1 tuture at-grade crossing in itie downtown area of the City of Reno 

.S'( ena nos Anah zed 

The followint; scenarios were anaiv/ed 

1 rain Crossing 
Sienario 

(trains dav) 
1995 I ralTii 

\ Olunies 
2(MM» 1 rafTii 

\ oiumes 
2(H17 1 raffic 

\ oiumes 
2015 I ranic 

\ oiumes 

12 " r 
V T / / 

24 M / / T / 

36 (1 / / T 

Existing and Future Traffic Volumes 

1995 average daily traffic volumes were primarily obtained from NDOT counts, various sources and 
•.eritled hy comparing with actual 1997 traffic volumes The future traffic volumes were forecast, utilizing 
R IC model data for 1997. 2(K)7 and 2015 split percentages bv peak periods, directional splits and truck 
pcicentages were calibrated using actual traffic observation and counts 

R.ld Operation 

Train speed, tram length, number ot trains (scenarios) and distribution of train crossings during the 24 hour 
period were obtained and or verified through actual train crossing survey s, STB database and observations. 

.4 nalxs is Melhodologx 

CPueuiiig Thetvrv . Highwav Capacity Manual of Level of Serv ice calculation and Mcxlified Winfrey Method 
were utili/ed for the following topics: 

" Grade Crcvssing Delay 
• (Queuing .Analysts 
• [ ev el of Service 
• .Air Quality Analy sis 

Model parameters were calibrated by actual count, field survey and observation. 

Mever. Mohaddes Associates, Inc. 
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5.2 Findings 

Total Dad} Grade Crossing Delax 

Eigures 5.1 through 5.4 show the daily grade crossing delay Tliese results are summarized in Table 5.1 

TABLE 5.1 
TOTAL DAILV DELAV INCLI DING INTERSECTION DELAVS 

Train Crossing 
Scenario 

(trains day) 
1995 2m) 2(K)7 2015 

12 \xx 2.so 1̂0 

24 0 36(1 473 514 587 

36 0 534 "14 770 XHO 

Total Queue 

Table 5.2 and Figure 5.5 ihrough 5.8 show the expected total daily number of vehicles in queue for all 
scenarios 

TABLE 5.2 
TOTAL DAILV QLEl E (\ EHICLES) 

Train Crossing 
Scenario 

(trains dav) 
1995 2000 2007 2015 

1'' " 4,542 5.5~4 5.M46 6.429 

24 0 8.584 10.5.̂ 4 11,237 12.149 

,'6 11 12.876 15.802 16.856 18,223 

Mever. Mohaddes .Associates, Inc. 
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Figure 5 1 
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Figure 5 3 

2007 TOTAL DAILY DELAY (HOURS) 
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Figure 5 4 
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Figure 5 6 

2000 TOTAL DAILY QUEUED VEHICLES 
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2007 TOTAL DAILY QUEUED VEHICLES 
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Air Qualitx - Vehicular Traffic Only 

Table 5.3 and Figure 5.9 through 5.12 s.how the annual emissions (in tons) for all scenarios. 

TABLE 5.3 
TOTAL ANNEAL EMISSIONS (TONS) 

1 rain C rossing 
Scenario 

(trains dav > 
1995 2000 2007 2015 

12 - 2 46 3 0 6 3,44 3 79 

24 0 4 64 5,78 6,51 7,16 

360 6,9" J<,6' 9 76 10 74 

Level of Sen ice 

Tables 5.4 through 5.6 show the summary of Level of Service for scenarios For all years, when 12.7 
trains per day cross, LOS is D, However, when additional trains are added, LOS worsens. For 24.0 trains 
per day in all study years, LOS is always E or better. When the number of trains are increased to 36.0 
per day. then the LOS drops at a few locations to F, whereas the majority operated at LOS E. 

Mcvcr, Mohaddes Associates, Inc 
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TABLE 5.4 
NLMBER OK LINKS FER L E \ EL OE SERVICE (wt I'K VK) • 

1995 2(KKI 2(HI7 2015 

12.7 24.0 36.0 12,7 24,0 .V»,0 12.7 24,0 .36,0 12,7 r • 
24,0 

,36.0 

A 
T ' 

B ft 
C 

1) 24 24 24 24 24 24 24 24 24 

E 

• 
F 

TABLE 5.5 
NLMBER OF LINKS FER EES EL OF SERVICE (I'M Pi \K) 1 

1995 2(HK» 2007 2015 m 
12.7 24.0 .36,0 12.7 2-4,0 36.0 12.7 24,0 .^6,0 12.7 24,0 • 

A 
I 

-

B 

C 

1) 22 20 24 21 18 1 24 

F 3 20 4 r 5 

V 1. 4 4 6 

TABLE 5.6 
N l MBER OE LINKS FER L E \ EL OF SER\ ICE ( o n PKAK) 1 

1995 2(HK> 2007 2015 1 
12.7 24.0 .^6.0 12,7 24,0 .36,0 12.7 24,0 36,0 12,7 24.0 36,0 

A 1 
B 

C 11 12 12 12 

1) i 1 1 1 12 24 12 i 2 24 12 12 24 12 • 

F 1 1 12 12 12 

F 

Meyer. M(ihaddes Associates. Inc 
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APPENDIX A 
ADT Traffic Volume Data 

A.I • NDOT ADT TRAFFIC VOLLME COUNTS 
A.2 • RTC PLANNING MODEL VOLUMES 
A.3 • 1995 AND 2015 ADT\ OUMES FROM THE 

"RAILROAD MERGER FACT FINDING REPORT" 
FIGURES 11 AND 23 
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CONTACT REPORT 

Date: .Aucust 27. 1997 J/TNuMber: J97-068 

Meeting By: Daw Hagenv 

Contact Name: Mike Einwtck / Steve Bdxineil 
Citv of Reno 

PSone: 

Subject; Railroad Delay Study 

Sl'MMAR^ I met with Mr. Einwick and Mr. Bunnell at City Hall on Tuesday. .August 26th. 
We discussed several issues pertaining to traffic data for the Reno UP'SP Rail 
Merger Study. Mr, Bunnell provided me with several P.M peak and .'\M peak 
penod count summanes collected in late 1996 and 1997, These court sheets were 
for: Lake. Center. Sierra. Arlington, and Ralston at 2nd Street and 4th Street. .At 
Sierra Su-eet the counts were taken in the .AM peak and all others were taken in 
the PM peak. The City is in the process of collecting additional counts. The 
schedule for this data collection is attached. Mr. Bunnell said he would fax all 
new counts to our office. 

We also discussed the methodology which MMA will follow for estimating year 
2000 ADT volumes. I explained that we wiil take an average growth rate 
determined from the RTC model data and apply that rate to the 1995 volumes 
used in our analysis. For data between 2007 and 2015, we will use the average 
grouih rate determined from those model runs. We agreed that the NDOT .\DT 
volumes were the most accurate data available for the 1995 traffic volumes and 
therefore should be used in our analysis. City collected counts will be used to 
verify the accuracy of those counts. 

I also asked Mr. Einwick about signal pre-emption for rail crossings. Pre-emption 
occurs at the intersections closest to the tracks along Sierra. Virginia, Center and 
Sutro Pre-emption allows for a clearance time where through movements are 
green, then the signal goes to flash until the train has cleared. After the train 
clears, ifie north-south movement returns immediately to green, allowin queued 
vehicles to clear. 

DISTRIBUTION: 

AXM File 

3010 Old Ranch Parkway. Suite 350, Seal Beach. CA 90740 
• Phone (562) 799-0200 • Fax (562) 799-0011 
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RENO RAILROAD DELAY STUDY 
t \ l l t » U l l l l l H . . -

Arterial 
1995 Data 
iCalcuhiled) 

1997 
RTC Planning 
Model 

2(K)7 
R IC Planning 

Mvyvl , 
2000 Data (1) 
(Calculated) 

Keystone 22,UK) 25,700 28,4(K) 24,3(H) 

Vine 4.18.*> 2,900 9(K) 4,6(H) 

Washington 1.875 2.100 2(M) 2.1(H) 

Ralston 3,785 3,500 2.8(K) 4,200 

Arlington I5.2(K) 2,(iOO 14.9(H) 16,7(H) 

West 3.2(H) 3.500 

Sierra 19.7(K) 9,4(X) •7.000 21,7(K) 

Virginia 14,(XX) 17,(XM) 26,000 15,4(H) 

Center 11.6(X) 11,5(X) 11.000 12.8(KJ 

Lake 7.575 9.(XK) 5,400 8,3(X) 

Evans - - \2.500 13,380 

Morrill 300 3(X) 

Sutro 11,7(H) 11.700 13,700 12.9(H) 

Total Vol 95,400 122,8CK) 

Average 
Cirovvtli Rate 

0.02 

(1) 1995 Data Converted to 2000 Data based the average growth rate of 2% per year. 



RFNO RAILROAD DELAY STUDY 
A 1)1 \ olunii'.s l»> S(uirte 

Ailcriili. 

I W 
MM)T 
A D l 
Nolumts 

I W 
Railrctad 
Mir« i r 
RtDort 

1997 
R I C Planning 
Nlodil 

1997 ,S I B 
Field 
Observation 
Dalabait 

2007 
R1 ( Planning 
.Model 

2015 
Railroad 
Merger 
RcDorl 

2015 
RTC Planning 
M<Klel 1995 Dala (1) 

Kc> stone 22,100 25,7(K) .<K,(KK) 28,4(K) 32,2lX) 22,1(H) 

Vine 4,185 2,m) 9(X) 1(H) 4,185 

Washington 1,875 2,(HJ0 2.1(K) 2(X) 1,9(X) 2,(XX) 1.875 

Ralston 3,785 2,80() 3.5(X) 2,8(H) 3,3(H) 2,8(H) 3,785 

Arlington 8,415 i:.2(X) 2,6(K) 16,400 14,9(X) 20,300 15,000 15,2(X) (3) 

West 3,200 4,(H)() 3,2(H) 

Sierra 19,7(K) 8.(HH) 9,4(Xi 9,7(X) 7.(MX) 18,2(H) 7,(HH) 19,7(H) 

Virginia I4,(K)0 I5.2(K) l7,fXX) 15,(XX) 26,(XX) 22,(XX) 27,8iK) 14,000 

Center 11.6(K) 12,0(M) 11,500 7,123 11 ,(XX) 15,500 I0,6(H) 11,600 

Lake 7.575 9.5(X) 9.0(X) 5,4(H) 12,8(X) 3,600 7,575 

Mornll .3(H) (2) 

Fvans - 12,500 13,1(H) 17, KX) 

Sutro 11,700 11,7(X) I3,7(K) 12,3(H) 11,71H> 

Tolal Vol 95,4(X) 122,800 130,5(X) 

Growth Rate 
(per year) 

0.02 0.01 

(1) 1997 Traffic Volumes converted to 1995 Traffic Volumes using 1 % growth rate per year, 
(2) Traffic Volume lor Morrill Street estimated by Mike Einwick, City of Reno. 

(3) Since the model data for Arlington (1997) is significantly different from all other volumes for this arterial, 1995 data from the Railroad Merger report will 
be used 
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TABLE 3 

WASHOE COUNTY 

ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT STATIONS 

STATION 1986 1987 1988 1989 1990 1991 1992 1993 1994 199 

n-0225 
HRLY 95 

SR-647 
4905 

(W 4th S t ) . , 0.15 mile west of SR-648 (W 2nd S t ) . 
4710 5830 5760 6870 6950 7440 8100 10000 862 

n -0226 
HRLY 93 

SR-648 
5200 

(W 2nd S t ) . , 300 feet east of SR-647 (W 4th S t ) . 
5310 5780 5700 5970 5760 5140 4450 5200 544 

U-0227 SR-647 
5355 

(W 4th S t ) . , 0.25 mile east of SR-648 (W 2nd S t ) . 
5695 6200 6215 6735 6815 7210 7850 8800 830 

U -0229 
HRLY 95 

SR-648 (W 2nd S t ) . , 200 feet west of Ralston Street. 
7200 700 

n -0231 
HRLY 95 

SR-648 (W 2nd S t ) . , 100 feet east of Ralston Street. 
691 

31-0233 SR-660 (N Sierra S t ) . , 75 feet south of SR-648 (W 2nd S t ) . 
8000 782 

j l 02 3 5 
HRLY 95 

SR-648 (W 2nd S t ) . , 100 feet west of SR-430 (N V i r g i n i a S t ) . 
10200 880 

31-0236 SR-430 (N V i r g i n i a S t ) . , 100 feet n o r t h of SR-648 (W 2nd St) • 
13900 

a-0237 SR-648 (B 2nd S t ) . , 150 feet east of SR-430 (N V i r g i n i a S t ) . 
583 

n-0239 
HRLY 96 

Kuenzli St . , West of the Truclcee River Bridge at separation of eastbound and westbound 
5700 

lanes. 
582 

<1-0244 
iRLY 96 

Kuenzli Ln 25 feet east of Park Str e e t . 
6600 674 

• 1 - 0245 
HRLY 96 

Kuenzli 
8540 

Ln ., 250 feet east of SR-663 (Wells Ave). 
8755 8515 7955 6660 6600 6200 5835 5900 6oe 

311 



STATION 

'1-0249 

J - 0250 
IRLY 95 

5102 5 1 
ilRI.Y 95 

U-0253 
HRLY 95 

U-0254 
HRLY 95 

U- 0255 

n -0256 

U-0257 
HRLY 95 

a 02 58 
HRLY 95 

U-0259 
HRLY 96 

U 0260 

U 0261 

WASHOE COUNTY 

TABLE 3 - ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COITNT STATIONS -

1986 1987 1986 1989 1990 1991 1992 

18000 

15200 

SR-648 (E 2nd S t ) . , 300 f e e t west of SR-667 (Kietzlce Ln) . 

SR-667 ( K i e t z k e L n ) . , 250 f e e t south o f SR-648 (E 2nd St) 
20500 20500 19000 19600 19900 17800 

SR-648 (E 2nd S t ) . , 0.15 m i l e east o f SR-667 { K i e t z k e Ln) 
19000 18400 18400 17700 17275 15500 

SR-648 (Glendale Ave)., 0.1 m i l e west o f SR-650 (McCarran B l v d ) _ 
13000 13200 14575 14335 13650 13200 13150 

SR-650 (McCarran B l v d ) . , 0.1 mUe n o r t h o f SR-648 (Glendale Ave) 
30900 31800 32800 32100 29500 28150 27300 

SR-650 (McCarran B l v d ) . , 0.1 m i l e s o u t h of SS-648 (Glendale Ave) 
20800 21000 21900 21200 20000 19300 17550 

East Greg St.. 100 f e e t east o f SR-650 (McCarran B l v d ) . 

SR-650 (McCarran B l v d ) . , 0.5 m i l e n o r t h o f M i l l St. 
18400 19500 20700 20500 21750 20800 

SR-650 (McCarran B l v d ) . , 0.1 m i l e s o u t h o f M i l l St 
14400 16400 16400 16400 17000 16000 

20750 

16400 

1993 

18800 

16300 

14300 

29500 

19950 

21800 

16400 

1994 

19100 

16E00 

14640 

30250 

20330 

16900 

23200 

17900 

657 (Keystone Ave)., 0.1 m i l e south o f 1-80 and 100 f e e t n o r t h of 
307^0 314SS 30000 30700 27300 29500 29800 

qR-647 (W 4 t h S t ) . , 100 f e e t east o f SR-657 (Keystone Ave). 
1170(3 11100 11600 11500 11250 11350 10850 

qR-647 (W 4 t h S t ) . , 150 f e e t east o f Washington S t r e e t . 
1180(3 11200 11750 11650 11400 11500 13000 

5 t h S t r e e t . 
32700 32800 

11250 

12900 

11700 

13400 

1995 

13300 

1890C 

1590( 

1440( 

3060( 

20601 

1720 

2330 

1850 

3420 

99e 

107( 

312 



TABLE 3 

WASHOE COUNTY 

ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT STATIONS 

ITATION 1986 1987 1988 1989 1990 1991 1992 1993 1994 19S5 

• 1 - 0535 SR-667 
15500 

(Keystone 
1 6000 

Ave)., 100 f e e t south of Jones S t r e e t . 
15250 15600 14035 13250 13950 13500 14000 1400( 

U -0537 SR-657 
22000 

(Keystone 
24310' 

Ave) , 100 f e e t s outh o f SR-647 (W 4 t h 
23200 21700 21000 19300 

St) 
20300 20800 22700 (^2210( 

n -0538 
HRLY 95 

SR-657 
31000 

(Keystone 
28600 

Ave) Between the 1-80 westbound ramps and W 7 t h St 
26900 27500 24400 28100 26300 26765 28000 2880( 

31 - 0539 
HRLY 94 

SR-657 
17000 

(Keystone 
14500 

Ave)., 200 f e e t n o r t h of W 7 t h St. 
,15800 15200 14800 15700 14700 16385 17100 17601 

U-0541 SR-657 
2585 

(Keystone 
2795 

Ave)., 300 feec n o r t h of Coleman D r i v e 
3120 3300 3680 3750 3985 4020 3910 414! 

j 1 0543 A r l i n g t o n Ave., 25 f e e t n o r t h o f Marsh Avenue. 
13300 1320' 

a-0544 A r l i n g t o n Ave., 125 f e e t n o r t h of W L i b e r t y S t. 
16600 1750 

il - 0 5 4 5 
HRLY 95 

A r l i n g t o n Ave., 200 f e e t s outh o f SR-648 (W 2nd S t ) . 
12500 1300 

'1-0546 A r l i n g t o n Ave., 100 f e e t n o r t h o f SR-648 (W 2nd St) . P41 

n -0547 US-395 
1250 

., N/B o f f 
1580 

-ramp o f the Cold S p r i n g s V a l l e y I n t c h , 
1850 2010 2075 2230 

50' n o r t h o f 
2210 

US-395. 
2315 2415 243 

- i \ 0549 US-395 
1280 

., S/B on-
1495 

ramp o f t h e Cold S p r i n g s V a l l e y I n t c h , 
1830 1995 2060 2225 

25' S o f the cr o s s t r a f f i c road. 
2210 2315 2400 236 

jl - 0 5 5 5 South Center St. , 100 f e e t s o u t h of E L i b e r t y St. 812 

329 



WASHOE COUNTY 

TABLE 3 - ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT STATIONS -

TATION 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

0264 SR 647 
14400 

(W 4 t h S t ) . 
1 3800 

, 115 f e e t east of R a l s t o n S t r e e t . 
14100 13950 14000 12300 11600 12850 13500 10000 

1 -0265 
RLY 96 

SR-647 
15300 

(W 4 t h St) 
14700 

, 150 f e e t west o f SR-660 (N S i e r r a S t ) . 
14800 14600 14700 14000 13250 15400 16000 11900 

1 -0266 SR-660 (N S i e r r a 3 t ) . , 150 f e e t s o u t h o f SR-647 (W 4 t h S t ) . 
20200 c'19700 

1 0268 
RLY 93 

SR-647 
15400 

(W 4 t n S t ) . 
14000 

, 100 f e e t west o f SR-430 (N V i r g i n i a St) 
15000 15000 15100 14400 14400 15000 15600 15100 

1 0269 SR-430 (N V i r g i n i a S t ) . , 300 f e e t n o r t h o f SR-647 ( 4 t h S t ) . 
13000 13100 

1 0270 
RLY 94 

SR 647 
15000 

(E 4 t h S t ) . 
14200 

, 220 f e e t east o f SR-430 (N V i r g i n i a St) 
14600 14700 13900 13900 ' 13400 14700 13700 13200 

; 0273 SR-660 
7310 

(N S i e r r a S t ) . , 75 f e e t s o u t h o f I m p e r i a l Way. 
8365 7675 8155 8210 7505 7525 7615 7900 8110 

, 0274 SR-647 
13900 

(E 4 t h S t ) . 
1 3600 

, 200 f e e t west o f SR-663 (Wells Ave). 
14250 14535 12850 14600 14000 15335 14200 13700 

n -0275 SR-663 ( W r l l s Ave) underpass., 150 f e e t n o r t h o f SR-647 ( 4 t h S t ) . 
1930 

•:LY 96 
1930 

J-0276 
IRLY 93 

SR-647 
13300 

(E 4 t h S t ) . 
13000 

, 220 f e e t east o f SR-663 (Wells Ave). 
13000 13260 13200 13450 13000 12675 13700 13200 

.1 -0279 SR-663 (Wells Ave) ., 200' N o r t h o f 6 t h St f o r S/B and 100' N o r t h o f 6 t h s t r e e t f o r N/B. 
30800 

iRLY 96 
30800 

i-0280 SR-647 
13400 

(E 4 t h S t ) . 
13600 

, 0.15 m i l e west o f Tacchino S t r e e t . 
13700 14300 13300 12450 

313 

11350 14000 14400 14700 



".TATION 

1 - 0556 

1 

. ''A •'' 
i- ' ' . ' (• 

WASHOE COUNTY I 

TABLE 3 - ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT STATIONS 

1986 1987 1988 1989 1990 1991 1992 1993 

South Center St., 100 f e e t n o r t h o f E L i b e r t y S t. 

1-0557 South Center S t . , 100 f e e t n o r t h o f F i r s t S t r e e t . 

1-0558 South Center S t . , 200 f e e t n o r t h o f SR-648 (E 2nd St) 

:RLY 96 - -

1-0559 N o r t h Center S t . , 100 f e e t s outh o f E 6 t h S t . 

I - 0560 N o r t h Center S t . , 100 f e e t n o r t h o f E 6 t h St. 

I I - 0564 Locust S t . , 100 f e e t n o r t h o f SR-653 (E Plumb L n ) . 

1 0566 Locust S t . , 100 f e e t n o r t h o f Vassar St. 
2555 2365 2380 2400 

i-0567 Locust St., 300 f e e t s o u t h o f Ryland St. 
2595 2590 2640 3300 

i l 0568 Locuat S t . , 25 f e e t n o r t h o f Ryland S t . 

il-0 5 7 0 Locust S t . , 200 f e e t n o r t h of'sR-648 (E 2nd St) 

2515 

3700 

0571 Kirman Ave., 100 f e e t n o r t h o f SR-653 (E Plumb Ln) 

2310 

2465 

2110 

2390 

1994 

6600 

10300 

12000 

7000 

8000 

5900 

2300 

2750 

1 0572 Kirman Ave., 100 f e e t s o u t h o f Vassar St 

1430 

4800 

.•»ooo 

1995 

6250 

9750 

'lieoo 

7130 

9130 

6070 

2180 

2580 

1215 

1530 

5005 

3300 

330 



WASHOE COUNTY 

TABLE 3 - ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT STATIONS -

STATION 1986 1987 1988 1989 1990 1991 1992 1993 1994 199 

il - 0 5 7 3 Kirman Ave 
2710 

. , 100 feet north of Vassar St. 
2365 2345 2530 3290 3175 2950 2815 3000 330 

31-0574 
HRLY 94 

Kirman Ave 
2665 

., 125 f e e t south o f Ryland S t. 
2325 1950 2340 3565 2915 2995 3025 3100 342 

31-0575 Kirman Ave 
2775 

., 75 f e e t n o r t h of W i l l o w S t r e e t . 
2420 3215 5795 5430 5500 4300 4300 479 

31-0577 Kirman Ave ,, 100 f e e t n o r t h o f SR-648 (E 2nd S t ) . 
7500 718 

31-0578 S u t r o S t . , 
' 8735 

150 f e e t n o r t h 
8470 8635 

of E 6 t h St. 
8560 13630 13000 11200 12100 11300 ^ 1 7 0 

j l - 0 5 7 9 S u t r o S t,, 200 f e e t s o u t h o f East 9 t h S t r e e t . 
11900 1180 

i l - 0 5 8 1 S u t r o S t., 
7210 

150 f e e t n o r t h 
8250 8310 

of Wedekind Road. 
8895 9050 9320 9725 8710 9100 926 

i l -0582 
HRLY 95 

Sutr o S t . , 
6065 

300 f e e t south 
6100 6175 

of SR-651 (N McCarran B l v d ) . 
7400 7140 7055 6990 6100 6600 797 

il-0583 
HRLY 96 

SR-667 (Kietzl^e Ln) . , 300 
26300 26800 25800 

f e e t s o u t h of Gentry Way. 
27200 26400 P5600 25600 27300 26600 2620 

U-0584 
HRLY 93 

SR-668 (South Rock B l v d ) . , 
8975 8830 8845 

40d' N o f M i l l St, j u s t S of 
9835 9685 9035 

th e Truckee R 
10100 

i v e r Bridge 
9900 10180 936 

j l 0585 
HRLY 95 

SR-668 (South Rock B l v d ) . , 
19900 19000 17800 

0.15 m i l e south o f SR-648 (Gl 
18400 19500 18000 

endale Rd). 
19000 18200 18695 180C 

il-0586 
HRLY 95 

SR-668 (Rock B l v d ) . , 75 f e e t n o r t h o f "D" S t r e e t . 
158C 

331 



Hgiy dfis' ^B' dBP 'rfBH 

TATION 

j I - 0 8 6 8 

• 1 -0869 

j l - 0 8 7 0 

U-0871 
HRLY 93 

5]-0872 

i l -0873 

il-0 8 7 4 

i 1-0875 

'1-0876 

il - 0 8 7 7 

i l -0878 
HRLY 95 

WASHOE'COUNTY S ' ^ 

TABLE 3 - ANNUAL AVERAOB DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT 

1986 1987 1988 1989 1990 1991 1992 

R a l s t o n S t r e e t . , 150 f e e t n o r t h o f SR-647 (W Fo u r t h S t ) . 

R a l s t o n S t r e e t , , 200 f e e t n o r t h of West Tenth S t r e e t . 

R a l s t o n S t r e e t . , 100 f e e t n o r t h o f I m p e r i a l B l v d . 

Sharon Way., Between Donna D r i v e and Bergner Lane. 

Sharon Way., 50 f e e t s o u t h o f Marsh Avenue. 

S i e r r a Madre D r i v e . , Between Matich D r i v e and Reggie Road. 

S i l v e r a d a B l v d . , Between Tom Sawyer D r i v e and C a r v i l l e D r i v e . 

S i l v e r a d a B l v d . , Between SR-663 (Oddie Blvd) and Paradise D r i v e . 

S i l v e r a d a B l v d . , 0.1 m i l e n o r t h o f Oddie B l v d . 

V a l l e y Road., 250 f e e t n o r t h o f Manogue Road. 

Washington S t r e e t . , 200 f e e t n o r t h of West Second S t r e e t . 

il-0879 Washington S t r e e t . , 200 f e e t south of U n i v e r s i t y Terrace, 

STATIONS 

1993 

2795 

1650 

435 

2300 

2875 

1470 

4555 

8150 

7975 

2980 

1695 

4255 

' :V: 
1994 

3100 

1700 

450 

2600 

2860 

1650 

4500 

7900 

7500 

3600 

1600 

5000 

1995 

3785 

176C 

44! 

297( 

273( 

157f 

454( 

869( 

8001 

336' 

187 

500 

350 



I y.i' 

STATION 

' 1 -0892 

1-08 93 

1 - 0894 

1 0895 

1 0896 

«1-0897 

1 0898 

1-0900 

1 -0901 

•, 1 - 0902 
iRLY 96 

1-0903 

1 0904 

WASHOE CbUNTT' 

TABLE 3 - ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC'COUNT STATIONS 

1986 1987 1988 1989 1990 1991 1992' 1993 

F o u r t h S t r e e t . , 100 f e e t n o r t h o f Tasker Way. 

Fo u r t h S t r e e t . , Between G a l l e r o n Way and Devere Way. 

Fo u r t h S t r e e t , 100' n o r t h o f Queen Way. 

Gear S t r e e t . , 400 f e e t west o f W i l l i a m s Avenue. 

Gear S t r e e t . , 50 f e e t east o f Vine S t r e e t . 

Holcomb Lane., Between Burns S t r e e t and Wonder S t r e e t , 

Holcomb Lane., Between Stewart Stree>. and east L i b e r t y S t r e e t . 

Clean Water Way., Over Steamboat Creek, a t t h e West end of s t r u c t u r e . 

3475 

2720 

1210 

960 

600 

6380 

3650 

240 

Lake S t r e e t . , B r i d g e over Truckee R i v e r , i n t h e middle o f the s t r u c t u r e ^ ^ ^ ^ 

SR-663 (Wells Ave) underpass., 0.1 mi n o r t h o f K u e n z l i 
3175 

Mountain View., Grade s e p a r a t i o n , 190 f e e t n o r t h o f Mountain View Cemetary. 
2 0 

Vine S t r e e t . , Grade s e p a r a t i o n , 200 f e e t south o f U n i v e r s i t y T errace. 
2240 

1994 

3250 

2540 

1250 

790 

600 

6800 

3800 

250 

6900 

3200 

30 

2600 

1995 

3265 

2690 

1275 

820 

635 

6765 

4250 

235 

^ ^7575 

3410 

35 

('^185 

352 



STATION 

i l - 0 9 0 5 

3 1 - 0 9 0 6 
HRLY 93 

J l - 0 9 0 7 
HRLY 96 

i l - 0 9 0 8 
HRLY 96 

J l - 0 9 0 9 

n - 0 9 1 0 

i l - 0 9 1 1 

i l - 0912 

i l - 0 9 1 3 
HRLY 95 

i 1-0930 
HRLY 95 

i l - 0 9 3 1 
iRLY 95 

• 1 - 0933 
.iRLY 95 

WASHOE COUNTY 

TABLE 3 - ANNUAL AVERAGE DAILY TRAFFIC AT PORTABLE TRAFFIC COUNT STATIONS -

1986 1987 1988 1989 1990 1991 1992 1993 1994 

Washington S t r e e t . , Grade s e p a r a t i o n , 160 f e e t s o u t h o f 7 t h S t r e e t . 

R a l s t o n S t r e e t . , Grade s e p a r a t i o n , 190 f e e t n o r t h o f Elm S t r e e t 

4570 

3660 

5100 

4100 

S i e r r a S t r e e t . , Grade s e p a r a t i o n , 75 f e e t south o f the westbound on-ramp t o 1-80. 
11320 9800 

V i r g i n i a S t r e e t . , Grade s e p a r a t i o n , 120 f e e t s o u t h o f 8 t h S t r e e t 
16300 18800 

Center S t r e e t . , Grade s e p a r a t i o n , 80 f e e t south o f 1-80 westbound o f f - r a m p . 
3415 3400 

Evans S t r e e t . , Grade s e p a r a t i o n , 70 f e e t n o r t h o f 8 t h S t r e e t . 

V a l l e y Road., Grade s e p a r a t i o n , 130 f e e t n o r t h o f Oth S t r e e t . 

2450 

4235 

2650 

5000 

Booth S t r e e t . , 100' s of b r i d g e over t he Truckee R i v e r & guy w i r e west f o r I d l e w i l d Dr. 
4760 

1-80., .2 mi east o f the V i s t a B l v d I n t c h . 

SR-431., 0.15 m i l e east o f t h e Callahan Ranch Road. 

SR-651 (N McCarran B l v d ) . , 0.1 m i l e east of Kings Row. 

20680 21730 

7450 8420 

11800 13260 

1-80., W/B on-ramp o f the Robb D r i v e I n t c h , 200' west o f the c r o s s t r a f f i c road. 
285 295 

199! 

462! 

372( 

920! 

19001 

413( 

1881 

4861 

6201 

2268' 

887 

1360 

35 

353 



APPENDIX A.2 
RTC PLANNING MODEL VOLUMES 

1997 
2007 
2015 





EXISTING WEEKDAY TRAFFIC IN OO's * 

SOME ADT VOLUMES WERE DERIVED FROM PM AND AADT COUNTS, 

Regional Transportation Commission Planning Department 07/17/97 \1997_567\elnwckex,wor 



2007 MODEL FORECAST - V^EEKC AY TRAFFIC IN OO's 

I 

r / . 

Regional Transportation CommliSion Plannlnq Department 07/17/97 \1997_567\einwck07.wor 



2015 MODEL FORECAST - WEEKDAY TRAFFIC IN OO's 

Regional Tfansportallon Commission Planning Department 07/17/97 \1997_5e7\elnwck15.v or 



APPENDIX A.3 
RAILROAD MERGER FACT FINDING 

REPORTADT VOLUMES 

199f> - FIGURE n 
201* - FIGURE 23 
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APPENDIX B 
CITY COLLECTED TURNING 

MOVEMENT VOLUMES 



weatner: SUNNY 68 

r--M:£D BV EH 

'4/97 PM 

-AK-E i SECOND STREET 

2 ND STREET ( LAKE STREET 

CITV OF RENO 

5/5/1997 

MONOAV 

CARS. RT ON RED. TRUCKS 

Site Code : OOOCC 

Start Date: OS/'i/j 

File :.0. : 2ND̂ ; 

Page : 2 

S o u t ' - b o u - a | l * S t 3 0 u n c i N o r t h b O u n d | E a s t S o u n d 

I I I 
Left Thru Rig-t Otrer ' Left Thru Right Other \ Left Thru Rigrt Other ; Left Thru Rig'-t Other 

Date C3/ '1/97 -— -

-ea. -our Analysis By Entire Intersection for the Penod: :6:l3 to 17:45 on C3/''«/97 

Sea. st a r t ''6:45 i 16:45 

:3 

3Z 

434 

17:0C 

5 

129 

Vo • ,iii e 

^ g r c e n t 

tota 

Highest 

volume 

"1 tota 

PHF 

99 

14 ; 

696 

17:00 

32 

2C' 

.87 

322 

46Z 

90 

19C 

275 

64 

85 : 

•i2Z . 

I 

15 

301 

69Z 

87 

62 

14Z 

16 

58 

132 

21 

.84 

16:45 

58 

125 

495 

17:00 

12 

145 

.85 

314 

635 

105 

17 

35 

58 
301 
'. Qr 

244 
0 
6 

82 
8 

* ,069 

549 

• CARS 
• RT ON RED 
" TRUCKS 376 

971 742 

250 422 

90 

Intersection Totai 
1 ,798 

814 

' 3 
322 

90 

425 

I 

55 
0 
3 

389 

58 

31 1 

0 
3 

314 

16 
1 

0 

17 

106 I 
2 1 2 ; 

I 

23 

16:45 

82 

' 72 

474 

17:3C 

24 

134 

,88 

250 

535 

62 

85 
0 

• 0 

159 
26 

313 
0 
9 

91 
0 
8 

82 
314 
62 

85 190 

1 

322 

6" • -

99 

1 

458 58 

62 

1 3 

366 

106 
0 
0 

106 

58 
C 
c 

49 
12 

296 
301 • 0 

5 

13 
0 
0 

99 
250 

17 

90 52 

192 112 

28 20 



Volume 

§ercent 

Ik t o t a l 

Highest 

•gro 1 ume 

H i t o t a l 

w«ather;CLOUDY 67 

/1997 

LAIkt t FOURTH 

LAKE STREET t FOURTH STREET 

CITY OF RENO 

A/15/1997 

TUESDAY 

CARS 

S u e Code : 000CC2~ 

S t a r t Date: 04/1S/5 

F i l e I .D. : LAK4THS 

Page : 2 

Southbouno |Westbound (Northbound (Eastbound | 

l i l i 
u e f t Thru Right Other ; L e t t Thru Right Other | L e f t Thru R ight Other j L e f t Thru Right Other ] Tet 

Date 04 /15/97 

eak Mour Ana l ys i s By E n t i r e I n t e r s e c t i o n f o r the P e n o d : 

'ea« s t a r t 16:00 

45 

155 

310 

16:15 

7 

83 

.93 

380 

64 

148 

485 

48 

45 

155 

10 

72 

235 

16 ' 

16:00 

86 

142 

625 

16-30 

18 

170 

.1 

436 

705 

102 

40 

65 

13 

63 

102 

16:00 to 17:00 on 04/15/97 

I 16:00 

93 

255 

374 . 

16:30 

25 

114 

.82 

37 

136 

365 

; i 

65 

175 

1 

72 

45 

45 

148 

148 

238 

451 

45 

I 

21 
136 

40 

197 

435 

93 
436 574 

45 

21 

CARS 

1,039 1 , 052 

380 465 

64 

Intersection Total 
1,559 

592 1 
294 

136 

298 136 

80 

215 

44 

63 

40 

562 436 

86 

80 

80 

16:00 

21 

45 

498 

16:00 

5 

135 

.92 

380 

765 

108 

63 

40 

436 

86 

45 
490 380 

65 

64 

132 

18 

33 

72 



Weather: aEAR 68 

'TED 8Y EH 

J/97 PM 

ATH STREET t CENTER STREET 

4TH CENTER 

CITY OF RENO 

03-10-1997 

MONDAY 

CARS 

Site Code 

Starx Date 

File I.D. 

Page 

OOOCÔ  

03/1J 

ATHCJ 
2 

From North I From East I From South (From West 
I 

Other Right Thru Loft 1 Other Right Thru Left | Other Right Thru Left \ Other Right Thru Left { 

Date 03/10/97 

Peak Hour Analysis By Entire Intersection for the Peric ;: 16:30 to 17:30 on 03/10/97 

Peak starx 16:30 

Vo' jme 

Percent 

Pll t o t a l 

Highest 

Volume 

Hi to t a l 

PHF 

163 

992 

164 

16:45 

73 

73 

.56 

1 

12 

0 

02 

0 

02 

16:30 

79 

115 

703 

17:00 

16 

206 

.85 

90 

132 

29 

531 

762 

161 

3 

02 

I 16:30 

95 

142 

674 

17:00 

16 

235 

.72 

53 

85 

10 

461 

662 

190 

65 

102 

19 

16:30 

48 

102 

462 

16:30 

13 

133 

.87 

4 

12 

346 

752 

98 

64 

142 

22 

163 1 0 0 64 
461 

1 90 

163 1 

1 

0 

1 -

0 

. . 1 

615 79 

64 

346 

48 

616 

64 

CARS 

1 , 0 1 1 1, 023 

346 414 Intersection Total 
1,618 

586 

48 

90 

624 531 

79 

90 

531 

399 346 
53 



weather: SUNNV/94F 
•teo by: EH 
i: JULY 22. 1997 

Street names: CENTER AND COWERCIAL 

CENTER STREET AND COftlERCIAL ROW 
CITY OF RENO 
JULY 22. 1997 

TUESDAY 

CARS, RIGHT TURN ON RED, TRUCKS 

Site Code : 0000029" 
Start Date: 07/22/97 
File I.O. : CENCOMP" 
Page : 2 

Southbound (Westbound (Northbound (Eastbound | 

i l l l 
L e f t Thru Right Other | L e f t Thru Right Other ( L e f t Thru Right Other | L e f t Thru Right Other | Tota ' 

Date 07/22/97 

ak Hour Ana lys i s By E n t i r e I n t e r s e c t i o n f o r the Pe r i od : 16:31 t o 17:31 on 07/22/97 

an s t a r t 16.31 

lume 

r cen t 

t o t a l 

Highest 

ik>l ume 

B t o t a l 

0 

02 

50 

16:31 

C 

15 

.83 

0 

02 

0 50 

02 1002 

15 

16:31 

0 

02 

80 

17:16 

0 

25 

.80 

0 

02 

0 

02 

80 

1002 

25 

16:31 

0 

02 

872 

17:01 

0 

271 

.60 

I 
742 

852 

232 

55 

62 

21 

75 
92 

18 

16:31 

32 

162 

206 

17:01 

13 

72 

.72 

3b 

172 

n 

50 
0 
0 

50 

32 
742 

0 

7 7 4 80 
80 

0 
0 

7 7 4 

2 7 

32 

• CARS 
• RIGHT TURN ON RED 
" TRUCKS 

68 91 

36 
0 
0 

36 68 [ntersection Total 
865 

797 

91 
0 

36 
55 

' 3S 
0 
0 

138 

0 

02 

138 

672 

48 



Weather: OXD t CLOUDY 
nOUNTf D BY EH 

'21/97 AH 
l̂ERRA & 2N0 

SIERRA ( 2N0 STREcT 
CITY OF RENO 
02-21-1997 
FRIDAY 

CARS 

S i t e Code : OOOOOl 

S t a r t Oata: 0 2 / | 

File I.O. : S IE I 
Page : 2 

I 
0001 
/ ^ 

# 

From Nor th (From E a t t (From South From West 

Other R ight Thru L e f t | Other Right Thru L e f t | Other Right Thru L e f t | Other Right Thru L e f t 

Date 02 /21/97 ~ -

Peak Hour Ana l ys i s By E n t i r e I n t e r s e c t i o n f o r the Pe r i od : 07:30 t o 08:30 on 02/21/97 

Peak s t a r t 08:00 

Vo1ume 0 

Percent 02 

Pk t o t a l 657 

Highest 08:45 

Volume 0 

H1 t o t a l 184 

PHF .89 

185 

47 

58 

92 

18 

535 

812 

153 

I 08:00 

64 I 0 

102 ; 02 

( 246 

j 08:15 

13 I 0 

I 
I -87 

3 

15 

187 

762 

55 

56 i 
232 I 

14 

08:00 

0 

02 

0 

07:5J 
0 
C 

.0 

0 

02 

0 

02 

0 

02 

0 58 535 64 0 
0 
3 

0 58 

1 

535 

657 -

64 

1 

3 0 535 

657 -
660 

1 

187 245 
58 

CARS 

246 187 

477 495 

185 232 

47 

Intersection Total 
1, 135 

56 

249 

56 
535 
47 

638 

638 1 

0 

08:00 
0 47 
02 202 
232 

0 11 

67 

.87 

185 

802 

187 

56 

64 
185 

0 

0 

02 



: "vWIE^riAu ?:yi 

mm i :)}fflE?.::.AL RCI 
riTY OF EEN-:' 

')9.''i3/96 
TliESDAY. PK 

"ARS, ST. ON RED. TP.UCKS 

Site Col? 
itirt Dst9 
File I.D. 
Page 

000Ci012r 
' l l / t ) 0 ^ 

SIEFHCCK 

;C'::htcun'i -.imr-'M'i '.Sorthtcuna .Ejsttcund 
I 

'''.:.-' -.ir.t Thr'j lift .''.t'.: Rî nt 'hru Left ' Other Right Thru Left Other Hignt Thru Left Total 
r t / l l I " . 

KC'J: Ar.3iV5i* Ev :.-.tire :.iterse;i:cn fir the Pericd: !6:00 tc 17:00 co 09.'0j,'96 
srt 1::'.": lt:0(i 

n ft! 21 
4 « 

31 '.k'. 

"49 
! i it9 

.'8 

0 
0 

21 

>.) 
0 
0 

0 
0 
0 

0 
4 

0 
0 

;3', 

10,1 22 

142 
0 
0 ! • 

21 

0 

0 4 

0 

!('''> 

36 

.60 

21 
0 
0 

0 0 1.1 

0\ 
0 0 

fiv 

16:00 
0 
0 
.0 

, ie:(iO 

' i \ , Oi U.'C'i. 

, :c:i5 
.' 

.33 

0 
Oi 

0 ; 
01 : 

0 i 

0 
0 
o 

n 

699 

CARS 
RT. ON RED 
TRUCKS 

87 

0 

0 

25 65 

Intersection Total 
703 65 

617 

87 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

65 
0 
0 

0 
613 

4 

1 

0 
0 
0 

0 
0 
0 

11 

o| 
0 
0 
0 

617 0 0 0 



Maather: SNOWING ?S 
NTED BY JP 
23/97 AM 

SIERRA S 3RD STREET 

SIERRA t 3RD STRErr 
CITV OF RENO 
01-23-1997 
TWURSDAV 

CMS 

S i t e Code : OCOOCi 

S t a r t Date: 01/23/ 

F i l e I .O. : SIE3R0i 

Page : 2 

From Nor th From East (From South I From west 

I 

Other Right Thru L e f t | Other Right Thru L e f t | Other Right Thru L e f t j Other R ight Thru L e f t 

Date 01 /23 /97 — 

Peak Hour Ana l ys i s By E n t i r e I n t e r s e c t i o n f o r the P e n o d : 07:30 t o 08:30 on 01/23/97 

Pea« s t a r t 07:45 

Vo1ume 

Percent 

Pk t o t a i 

H ighest 

Volume 

HI t o t a ; 

PHF 

28 

52 

582 

07:45 

9 

170 

.86 

17 

32 

533 

922 

157 

4 

12 

07:45 

31 

702 

44 

08:15 

10 

14 

.79 

0 

02 

7 

162 

6 

142 

07:45 

20 

912 

22 

07:45 

5 

6 

.92 

0 

02 

2 
92 

0 I 
02 ! 

07:45 

22 

502 

44 

08:15 

8 

14 

.79 

16 

362 

28 17 533 4 0 
2 
0 

28 17 

1 

533 

554 -

4| 

1 

2 31 
31 

556 

0 
7 

1 7 

24 
CARS 

13 

46 23 

6 22 

16 
16 

Intersection Total 
591 10 

4 
6 
0 

557 

22 

6 
142 

6 

1 

1 • ° 2 0 20 
533 
16 

555 0 2 0 20 

0 1 
02 

Tot* 



I 
Weather: COLO It CLOUDY rJNTED BY EH 

'26/97 AM 

JIERRA STREET i FOURTH STREET 

I 
I 
Oa 

Vol 

r 
— V o l 

•PHF 

SIERRA STREET t FOURTH STREET 

CITY OF RENO 

02-26-1997 

weONESOAY 

CARS 

Site Code : 

Start Date: 

Fll9 I.D. : 

Page 

OOOCC';" 

02/26/-

SIE4TH; 

2 

From North I From East IF. cm South 

Other Right Thru Left ! Other Right Thru Left | Other Right Thru Left 

Date 02/26/97 

p-eak Hour Analysis By Entire Intersection for the Period: 07:15 to 08:15 on 02/26/97 

eak Starr 07:45 ! 07:45 

34 ! 0 0 

42 ; 02 02 

I 427 
I 08:30 

7 1 0 0 
I 124 

(From i><est 

I 
I Other Right 

Thru Left Tot 

Vo 1 ume 0 

ercent 02 

'k t o t a l 812 

Highest 07:45 

•Volume 0 

l l t o t a l 239 

HF .85 

61 

82 

717 

882 

216 

309 

722 

87 

118 

282 

37 

.86 

07:45 

0 

02 

C 
07:15 

0 

0 

. 0 

0 

02 

0 

02 

61 

61 

7 1 7 

7 1 7 

8 1 2 

34| 

34 

I 

0 
0 
0 

812 

309 
61 

370 

rt 

0 

451 
451 5 

73 
73 

0 

CARS 

894 912 

Intersection Total 
1,763 

908 

118 

73 

908 

427 309 

118 

485 

07:45 

0 

02 

524 

07:45 

0 

ISO 

.87 

73 

142 

451 0 

862 02 

18 132 

309 

1 1 8 

34 
451 

0 



Meather :aXAR 65 
OXJNTED BY JP 
11/04/96 PM 
ARLINGTON t 2N0 

ARLINGTON AVENUE AND SECOND STREET 
c m OF RENO 

NOVEMBER 4, 1996 
MONDAY 

CARS. RT ON REO. TRUCKS 

Site Code : 00000154 
Start Date: 11/04/ 
File I.D. : ARL2Nd 
Page : 2 

Southbound Mesttxxihd Northbound (Eastbound 

Left Thru Right Other | Left Thru Right Other | Left Thru Right Other ( Left Thru Right Other 

Date 11/04/96 
Peak Hour Analysis By Entire Intersection for the Period: 17:30 to 18:30 on 11/04/96 

To' 

Peak s t a r t 17:30 

Vo lume 

Percent 

Pk t o t a l 

Highest 

Volume 

Hi t o t a ) 

PHF 

22 

42 

510 

18:00 

9 

149 

.86 

387 

762 

107 

37 

72 

14 

64 
132 

19 

17:30 

34 

92 

373 

18:15 

11 

115 

.81 

249 

672 

84 

53 

142 

37 

102 

14 

17:30 

81 

102 

807 

18:00 

20 

254 

.79 

623 

772 

198 

39 

52 

12 

64 

82 

24 

17:30 

30 

102 

311 

18:15 

7 

89 

.87 

161 

522 

64 
0 
0 

64 

36 
1 

0 

37 

387 
0 
0 

387 

446 

2?t 
01 

221 

I 

30 
623 

53 

706 

1 , 152 

37 
37 

0 
0 

81 
249 

37 

29 
0 
1 

367 

30 

• CARS 
• RT ON RED 
" TRUCKS 

53 
44 
5 
4 

336 249 
247 
0 
2 

650 558 34 
34 
0 
0 

161 
0 
0 

161 283 

81 
11 
0 

92 

Intersection Total 
1,808 

1 ,256 

222 
22 

161 
39 

:8 
0 
0 

28 

92 
302 

27 

28 
92 

11 



vL:.".r, : : 
EV T; a TH 

I'ijTCN 3 FOLiRTH FX 

.'.B:':r JRilvsi? Ev Er.:tr- Intersecticn i:r :as 
: 16:4: 

•a 40 2*6 1? 

I 
I 

I 
I 
I 
i 
i 
i 
I 
I 
I 
T 
I 

t 

I 

.AP.LINGTOR 4 FOURra 
Cin OF RENO. 

lEDNESDAY PX 

I'EHICLE: 

Sit? Coi: : 
Start Date; 
Fils I.D. : 
Pa3« 

00000124 
03/28/56 
AELFOUPH 

iKcrtnccr.: lEastccun'l 
I 

"cr- Left Other Rigiit Thr-: Left Other Sight Thru L:ft 

?«ri:d: '.r.i: c: 17:45 :n 05/25/90 
; 16:4: 

1?-; 101 
413 
17:00 
24 15 ?: 

13? 
.74 

37 23 
11 I'll 

455 
17:15 
12 7 

140 
.57 

371 
7ci 

103 

3/ 1 
125 ; 

15 I 

63 45 
m i \ :V, 
577 
17:1: 

7 i i 116 
loi 
.77 

316 149 
55̂  2oi 

53 

78 

78 

40 

40 

276 

276 

335 

19 31 
316 

23 

19 

1 

370 

705 

149 
371 

40 
560 

31 
31 

254 

VEHICLES 

920 773 

254 360 

I 
75 

75 

Intersection Total 
1.660 

922 

I 
I 

00 
03 57 

276| 
751 

fi 
408 i 

149 

149 

514 

316 

316 

16:45 
5: 7: 

13J I5i 
415 
17:00 
19 19 

115 
.88 

254 

67 

31 

13 

37 

23 

451 

l i 

371 

57 

322 

37 

23 

371 

57 

19 
254 

49 

1 

49 63 

49 63 



weather: SUNNY 67 

1997 
RALSTON & 2N0 

RALSTON STREET t SECOND STREET 
CITY OF RENO 
4/14/1997 
MONDAY 

CARS 

Site Code : 00000242 
Start Date: 04/14/j 
File I.D. : RAL2NC 
Page : 2 

I 
242 

Southbound iMestbound [Northbound lEasttxxjnd 

L e f t Thru R igh t Othei 

Date 04 /14/97 • 

Peak Hour Ana l ys i s By E n t i r e I n t e r s e c t i o n 

Peak s t a r t 16:30 

77 

532 

Left Thru Right Other 1 Left Thru Right Oth,r 1 Left Thru Right other 
Toi 

f o r the Per iod : 16:30 to 17:30 on 04/14/97 

Vo lume 

Percent 

Pk t o t a l 

Higf iest 

Volume 

HI t o t a l 

PHF 

28 

192 

145 

17:00 

8 

48 

.76 

10 

72 

30 

212 

16:30 

17 

52 

328 

17:15 

22 16 

281 

862 

88 

18 

52 

12 

42 

30 

30 

15 
281 
10 

306 

14 
1 4 

211 
21 1 

8 
8 

1 4 
1 4 

10 

10 

103 
.80 

77 28 

77 28 

115 • 1 

194 

16:30 

15 

152 

100 

17:15 

5 

29 

.86 

47 

472 

11 

6 

62 

32 

322 

16:30 

14 

62 

247 

17:15 

4 

70 

.88 

14 
47 
18 

79 12 

CARS 

18 

316 281 

539 561 17 

Intersection Total 
732 245 

170 

211 

852 

54 

8 14 

32 62 

12 

18 

281 

17 

28 
211 

6 

17 
77 
8 

1 

15 

68 -

47 

— 1 

6 32 

102 15 47 6 32 



I 
father: SUNNY 80 

-ted by:£H 

1997 

RALSTON i ATH 

RALSTON STREET 1 FOURTH STREET 

CITY OF RENO 

5/15/1997 

THURSDAY 

CARS 

Site Code : 00000249 

Start Date: 05/15/97 

File I.D. : RAL4THP?-

Page : 2 

Southbound [Westbound [Northbound [Eastbound | 

I l l l 
L e f t Thru Right Other | L e f t Thru Right Other | L e f t Thru Right Other | L e f t Thru Right Other | Tota 

Oate 05 /15/97 

leak Hour A n a l y s i s By E n t i r e I n t e r s e c t i o n f o r the P e n o d : 16:01 to 18:01 on 05/15/97 
I ICAC I ICAC eak s t a r t 16;46 

Volume 

ercent 

k to t a l 

Highest 

olume 

1 t o t a l 

PHF 

20 

132 

156 

17:31 

7 

46 

.BS 

64 

412 

16 

26 

172 

12 

46 

292 

11 

16:46 

28 

42 

669 

1 /:C1 

13 

186 

.90 

583 

872 

157 

45 

72 

14 

13 

22 

16:46 

17 

92 

192 

16:46 

4 

53 

.91 

97 

512 

22 

» 46 

46i 

• 26 

26 

• 64 

64 

» 20 

20 

33 

97 

45 

175 

110 

» 13 

13 

285 

fflffflffll»f#lllll 

» 45 

45 

17 • • CARS 

583 626 I 
26 I 

• 583 

I 656 583 

33 

33 « 28 

I 1,064 1.077 I 28 

376 

376 438 I n t e r s e c t i o n To ta l 

1.343 

20 

421 376 

25 

29 

29 

260 

» 13 

13 28(« 17 

641 
291 

121| 17 

139 « « f l l l l l l f l l l l f l 0 . f f 

I 

• 971« 25#» 5 J 

I 

I 

# 

971 251 53 

f 

# 

25 

132 

10 

S3 I 

282 I 

17 

16:46 

33 

72 

451 

17:31 

4 

125 

,90 

376 

832 

113 

29 

62 

13 

32 



i*tixfn—. SUNNv;8v 

'-luntiusl by-. US 

_ r t e AUGUST 2* , 1897 

S t n w t i t t ^ i - VIMf AMD FDUfiTH 

SiMtMiound 

VIVt STBETT MO t t x m STUm 
c r > Of ROO 

AUGLST 28, 1997 

THtBSDAY 

CA«S. RXGKT T W ON «ED, TRUCacS 

S i t e CoSe ; 3C0CC3t 

S t a n Bate: 08 /28 / ' 

F i l e I.O. : V I M T M ' 
Paae ! 2 

t 

I .'HMtbmno jMor-Uiboune jfaataoMnd 

' ' ! f 
Other R.ght, T^ru U«f^ j Other R i f n t Th,%< [ j g f t I Qthmr Rigfn T )n j U f t Other Right Thr-j ^ ' Tota 

3at» 0a/26/S7 _ . " ~ 
* ^ i t ' *}ur Analysis 8y Cnt l -e . ' r r t a r w m o n fo r the PmrioO: 16: IS tO 17:15 on 08/28/97 
Peak s t 4 r t 16:1$ 
Wclym 

f \ t o t a l 

Highest 

Voluae 

HI t a ta^ 
PUf 

74 

412 

30 

17X 

1«-

1«i4S 

9 29 

99 
. 77 

•9 
272 

28 

152 

16; : 5 

7 78 

13 -AX 

544 

•7:00 

1 24 

171 

.8C 

«4« 
KX 3X 

1«>1S 

21 

1 S 

•39 

17iOQ 

C 

37 

.54 

'.6 
•Zt 

Tt 

SSZ 

28 

2S 
' '6t1S 

19 K. 
4X « 

4£1 

16-45 

1? 8 

129 

.09 

30 43 49 28 61 
0 « 31 0 0 77 
0 9 0 C 0 78 

30 74 49 28 216 7 • 
7 
0 
0 

'51 
367 

2S 
445 544 

61 
• 0 61 
• 0 

353 
• 0 361 
• 8 

• 13 
6 20 

c 1 

19 
• W 19 
0 0 

CARS 
RIGHT TORN ON R£3 
TRUCKS 

78 
65 
11 
2 

537 445 
434 
0 

• 1 

986 942 14 
14 
0 
0 

44; Interauction Total 
1,248 405 

28 
361 

16 

20-
1-8 

14 
49 
2Z 

83 

25 
0 
0 

25 

77 

0 
0 

77 

'. 1 
0 

16 

21 
0 
0 

21 

3t1 

762 

88 

61 i 

13X I 

21 



•*9a.ther: &NW/4SF 

0»tt: AUCkiS- 29, ?S»7 
S t r « t nane: SIERW AtV TVIRO 

StEWA S-Rttl AM) THIRD STREET 
env OF acNO 

AUGUST 28. 1997 
FtUOAT 

CAftS. RrCKT TWW CN fl€II. TWJOCS 

Site Code : 000003, 
Starr Oate: 09/}$/' 
f i t 1.5. : SrFTVI/ 
Page : 2 

Other 

Soit.itMuniJ |**»tl»uns )M„r-th»»ure 

I 
R i ^ t Thn, iMH , Other Rigrt Thru j t t t | Other fli,ht Thru Left j Othe- Blg^t T>in< 

Pmak Hour Aralysta ay Entine intersection Ajr the Period: 07i4« to 08:4* oo 08/29/97 
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kteether: SMff/BSF 
CoKn«e« Iry: Oi 
Qata> 4U6UST SB. 1997 

S t r e e t naiees: VISCINIA /WD SrSND 

VIBGiNIA STREET AI«5 SCCCND STREET 
crrv OF HOC 
ALBUST aa. 1997 

THJRSBAY 

CARS. RIGMT •ntat OH RED, TRUCKS 

Site Code : OOOQQ: 
Start 0»te: Oa/28/' 
.Mie I.O. : V1R2H0P 
'*»Q» : 2 

I 
i/tM 

Southbound MlKtaounc lEaatbound 

Other Right Th-v . ^ t I 0t.her Rignt Thru U»f t ' Other Right Thru ' j p f t j Other g ign t T>n, L e / t I Tota 
aate Oe/28/97 . . ' 

;>eali rtCKif A n a l y j ' s By l t t - - t I m m t c t t e n f o r the f e r i o o i 16;00 to I7;00 oo OH/28/97 

s t a r t 16iOC 
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APPENDIX C 
FIELD OBSERVATIONS 

• TRAFTIC COMPOSITIO^ 
• lHAIN CROSSING OBSERVATIONS 
• INTERSECTION GEOMETRIES 

• ARTERIAL QUEUE CAPACITY 



Reno Rail Delay .Study 
Traffic Composition Obsenation 
(August 26. 1997) 

Lake/Center/'Virginia'Sierra/West 
Along these arterials. traffic is primarily composed of passenger cars, trucks and -ans (96%), 
Approximately 2 percent ofthe traffic is composed of tounst busses or casino shuttles and two 
percent are deliverv- vehicles Shuttles and busses tend to remain within the limits of the 
immediate downtown area. 

Arlingtoa'Ralstoa'Washington/'Vine 
These arterials serv ice primarily residential areas. The streets are narrower and Ralston provides 
a bicycle lane along the ciirbsidc parking lane. Along these facilities traffic volumes are low and 
consist primarily of passenger cars, trucks and vans (99%). 

Keystone 
Keystone directly accesses 1-80 and is primanly surrounded by commercial/retail establishments. 
Traffic is a mix of passenger vehicles (92%). delivery trucks (6%) and semi trucks (2%). South 
ot the train tracks land use is primarily industrial and residential. Traffic patterns tend to show 
more passenger vehicles (98%) lhan other types (2%). 

Sutro 
Sutro near Fourth Street is pnmarily commercial/retail with minimal industrial uses. However 
immediately across the train tracks the Isnd use is primarily industrial. Therefore the mix of 
vehicles include an overw helming percentage of work trucks, trash trucks and semis (30%). The 
remaming 70 percent of the traffic are passenger vehicles including cars and personal trucks. 
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Reno Rail Delay Study 
Train Crossing ()bser\ ations 

10:20 AM Lake Street 
• Vehicle storage capacity between tracks and Commercial Row on the 

south side ofthe street filled. The vehicles then left the intersection of 
Commercial Row clear. Approximated 6 vehicles per lane queued beyond 
Commercial Row. On the north side, traffic queues approximately equal 
to the south side (15-20 vehicles) 

• The intersection of Commercial Row and Lake Street is not signalized 
• Arm up down time was not co '̂.ied. 
• Iraffic \ oiumc p. iTaariiy pas!̂ i.rig. r "sjs and buses or shuttles for the 

casinos. 

!l:4r AM Virginia Street 
Trate dowTi time - 30 ..econds (computed from when flashing and bells 
began to whiMi tram arrived at crossing) 

• Gate up time = 8-9 seconds (computed from tram cleared to when first 
vehicle crossed the tracks) 

• Observ ed from south side of train tracks. 
• Vehicular makeup was mostl> passenger vehicles with about 1 percent 

casino'tounst buses and shuttles. No large trucks on Virgmia Street. 
• There is storage capacity for about cne passenger car per lane bervveen the 

tracks and Commercial Row. This capacity filled by vehicles turning off 
of Commercial Row onto Virginia Street. 

• Que'""̂  extended beyond the adjacent intersection of 2nd Virginia. 
• Pre . •Ct. iced: Signal tmiing between 2ndVirgima and 

Phu fi O r srcial Row/Virginia and 4thVirginia is completely off after 
the tnuu crossing occurs. When the pre-emption is over, traffic signals at 
Plaza Commercial Row go to green for the north-south movement. This 
allows a majority ofthe ve.hicle in the queue between the tracks and 
2ndA'irginia to clear. When Plaza Commercial goes to red north-south. 
2nd'Virginia goes to green north-south, generating a new queue. This 
queue then clears and the signals switch again. This lack of 
synchronization causes the tralTic to continuously queue without the tram. 
It took greater than 8 cycles for the traffic to re-stabilize. 

• Phasing at Commercial Row/PlazaA'irginia is oddl\ split. \Vhat is the 
reason for this? 

2:40 P.M Keystone .\venue 
• Gate down time = 25 seconds 
• Gate up time = 8 seconds 
• Total Gate Down Time = 81 seconds 
• Location of Observation - North side of tracks. 
• Short train, comparatively. 



• Vehicles along Keystone did not queue beyond the storage capacity, 
therefore there was no impact on the adjacent intersection of 4th/Keystone, 

• Vehicle make up - mostly passenger cars with some work size trucks 
(Ford'Chevrolet full size truck with flat bed or ttailer)(approximately 1-2 
percent), few larger trucks (less than 1 percent), no semi trucks. 

• 1-80 is directly accessible from Keystone Avenue north of the tracks. The 
surrounding area is mostly commercial/retail or residential. Much less 
tourist traffic through this area. 

3:00 PM Keystone Avenue 
• Gate dowTi time = 27 seconds 
• Gate up time = 11 seconds 
• Total Gate Down Time = 163 seconds 
• Queue overflowed into intersection of 4th/Keystone. Approximately 13 

vehicles per lane queued at the intersection. 
• After train cleared, took one cycle to retum intersection operating 

conditions to normal. Minimal adverse effects on the operating 
conditions. 
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February 7th 
Friday 

(0.0%) 

(59.1%) 

(18.2%) 

• AM Peak 

B PM Peak 

• Midday Off 

(22.7%) • Off Peak 
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APPENDIX D 
TRAFFIC SIGNAL PLANS 

CITY OF RENO 



T R A F F I C SIGNAL TIMING SHEET 

Lc . a t i o n : V i r a i n i a & Ccmmercial , /P: a7:a Date: 08/20/96 Time:. 
I 

Timing i n s t a l l e d by: VMS cin rf>.=)d 

</MS number: 0 24 Intersection Nc: 146 

Start Time: 6,0 Sec .q-s>-

Controiler Type: 82CA 

-acmet tur.-. on Date 

"'mings authorised bv 

":.tle : Last revised Date: 

Tir^.mg Sheet updated frcm c o n t r o l l e r bv: Dave Walsh 
-ev S/?6 * " ~ 

Date : 0 8 / 2 0 / 9 f I 



I 
I 
I 

Location: Sierra & 3rd/Commercial/Plaza Date: 08/20/96 Time: 

Timing i n s t a l l e d bv: VMS p i n read C o n t r o l l e r Type:_82_0 

M̂S number: 02 0 I n t e r s e c t i o n No: 12 3 

i r t Time: 6.0 Sec 

_ Address: 1 2 3:'4- S t a r t I n : FL RED 
1 2 3 4 

S t a r t Up 0's : 5 6 7 8 S t a r t I n : Ylw Grn 

ll = 
1 PHASE 

DIRECTION 

2 1 
EB 

CCM?̂  

•i22 

SB TRACK 
0 4 
E/w 
3 R E 

25 06 07 06 O t A 
2*3*4 

0 1 3 3L Z 

?EZ WALK 5 7 - i 
PET PRCTE~ 9 ^ A 12 ! 

i 
1 ACr PER, ACT 

f 
I N I T I A L 4 4 8 4 1 

MAXIMUM I N I T I A l 

EX THUS ION 2 . : 2 . 3 2 , 0 2 . 0 

•^IN EXTENSIO.N 

BEFORE REE'JCE t 

TIM£ TC REDUCZ 1 

MAX 3REEN 16 24 8 16 

MAX : : 3REEN 16 24 8 24 

VEllOK CU. 4 . 0 4 . 0 4 . 0 4 . 0 4 . 0 

RZT CIR A ,'•> 0 . C 0 . 0 0 . 0 0 . 0 

OL GRN EXT 

LCCKII.O 

M l ; ; RECALL 

MAX RECALL X X X X 

PET RECALL X X X 

SOFT RECALL X 

FIELC FLASH 

FLA,SK PHASE 

OVERRIDE 

OUAL ENTRY 

COND SERV 

REC RVRT 4 

MIN YtLLOW 3 

I 

C a c m e t t u r n on Da te : 

" immgs a u t h o r i z e d by: , 

r i t l e : 

.ime: 

Date 

Last r e v i s e d Date 

"Timing Sheet updated from c o n t r o l l e r by: Dave Walsh 
rev 6/96 

Date : 08 /20 /96 



TRAFFIC S I GNAL TIMING SHEET 

L o c a t i o n : 2nd & West n a r P i 0 8 / 0 6 / 9 ^ Time: 1 4 : 

' ^ imma ins t : a i l e d bv : C o n t r o l l e r Type : - - -

1 /MS number: I n t e r s e c t i on Nc : 120 Addres s : 1 2 3 4 S t a r t I n : FL 

S t a r t T ime : N/A S t a r t Up 0 ' s 
1 

: 5 
2 3 4 
6 7 8 S t ( a r t I n : Ylw G rr. 1 

PHASE 
DIRECTION 

Z l 

N/D E/w 
02 04 06 07 06 : : , 

1 
PEC WALK 1 1 

• 
PEE PROTECT 1 c A w 1 

ADD PER. ACT 

I N I T I A L 

MAXIWJM I N I T I A L 1 -

EXTENSION 

MIN EXTENSION 

BEFORE REDUCE i V 
TIKE TO REE'JCE 

M\X SRXEN 31 52 I 
MAX : i SREEN • YXLLOW CLR 4 4 

• R£D CLR • OL CiRN EXT 

LOCKING 

M I ; ; RECALL 

MAX RECALL 

PED RECALL 

SOFT RECALL • FIELD F1J»SH R V • FLASH PHASr 

OVERRIDE i 
DUAL ENTRY 1 
CCNT SERV 1 

1 
1 1 • i 
I 
1 1 

C a b i n e t t u r n on Da te : T ime: 

•^immgs aut 

T • r P : 

h o r i z e d bv : Da te : •^immgs aut 

T • r P : Las t r e v i s e d Date : 

T i m i n g Sheet upd 
r e v 6 / 9 6 

ated f rom c t n t r o i l e r by Rober t S w a n f e l t Date : 08 / 0 6 / 9 ^ T i m i n g Sheet upd 
r e v 6 / 9 6 



L o c a t i o n : 2nd & R a l s t o n . n a t P r 08/06/96 Time: 14:24 

C o n t r o l l e r Type Timing i n s t a l l e d bv: taken from c o n t r o l l e r 

N/MS number: 015 I n t e r s e c t i o n No: 119 

S t a r t Time: N/A S t a r t Up 0's : 5 6 7 8 St a r t I n 

Address : 1 2: 3. 4 S' 
1 2 3 4 

:art In: 

Ylw 

FL RI 

Grn 

PHASE, 
DIRECTION 

0 1 

N / S 

02 

E / W 

03 04 05 06 07 08 OL A OL B 3^ - -

PED WALK 
t 1 

PEE PROTECT 1 c IC 

AED PER/ ACT 

I N I T I A L 1 
MAXIMUM INITIAL-

EXTENSION 1 
M i ; : EXTENSION 

1 

"EF^RE REDUCE 

TIME TO REDUCE 

MAX GREEN 20 32 

MAX 1 1 GREEN i 

YELLOW CLR 4 4 

RED CLR 

OL GRN EXT 

1 
MIN RECALL 

MAX RECALL 

PED RECALL 

SOFT RECALL 

FIELT FLASK R Y 

FLASH PHASE 

OVERRIDE 

DOAL lamJY 

COND SERV 

1* 1 
1 1 

Cabinet t u r n on Date:_ 

Timings authorized by:. 

e : 

Time 

Date: 

Last revised Date: 

Timing Sheet updated from c o n t r o l l e r by: fi9P?rt^ $wa;>^^;t; 
rev. 8 "96 

D a t e : 08/06/96 



T R A F F I C SIGNAL TIMING SHEET 

L o c a t i o n : 2nd & Lake 
I 

aken from cc mmg i n s t a l l e d by: 

VMS number: O i l I n t e r s e c t i o n No: 116 

S t a r t Time: N/A 

Date: 08/07/96 Time: 11:30 

C o n t r o l l e r Type: 111 || 

_ Address: 1 2 3 4 St a r t I n : FL REfi 
1 2 3 4 

S t a r t Up 0's • 5 6 7 8 S t a r t I n : Ylw Grn i 
PHASE/ 

DIRECTION 

r. -
Ar — 

N / S 

02 

E / W 

03 0 4 05 06 1 07 06 OL A CL S OL C f - - — 

1 PED HAL*: ~\ 1 PED PROTECT IC 
1 1 

ADD PER,' ACT 1 . INITIAL —1 

MAXIMUM I N I - I A L 

i EXTENSION 1 i MI;; EXTENSION 

BEFORE REDUCE 1 
TIME TO REDUCE -

MAX GREEN 32 22 

MAX i : GREEN 

YELLOW CLR 3 . 5 4 . C 

RED CLR 

OL GRN EXT 1 

LOCKING 

MIN RECALL 

MAX RECALL 

PCT̂  R£C^I«I> 

SCFT RECALL 

FIELD FLASH R R 

.^lASK PHASE 

1 OVERKIDE 1 1 DUAL ENTRY 

ccsr SERV 

1 
1 1 

Cabinet t u r n on Date:. 

mings authorized by 

T i t l e : 

Time 

Date 

Last revised Date: 

Timing Sheet updated from c o n t r o l l e r by: Robert Swanfelt Date: 08/07/96 
rev. 8/96 



I 
L o c a t i o n : 2nd & A r l i n g t o n 

I T.i.ng i n s t a l l e d by : t a k e n f r o m c o n t r o l l e r 

('.S number: 013 I n t e r s e c t i o n No 

. a r t Time: N/A 

T R A F F I C S I G N A L T I M I N G S H E E T 

_ Dace: 08 /07 /96 Time: 11:24 

C o n t r o l l e r Type: 111 

•15 Addres s : 1 2 3 4 S t a r t I n : FL RED 
1 2 3 4 

S t a r t Up 0 ' s : 5 6 7 8 S t a r t I n : Ylw Grn 

PHASE, 
DIRECTION 

0 1 

N / S 

02 

E / W 

03 0 4 05 06 07 06 OL A OL B OL L 

1 
1 

PET WALK 1 1 
1 

PEE PROTECT IC IC 
1 

ADC PER. ACT 
1 

I N I T I A L 

lAXI.MUM I N I T I A L 

EXTENSION 

b 
MIt; EX-ENS I ON 

1 
BEFORE REDUCE 

TIME r o REDUCE 

1 MA/ GPEEN 36 32 

P MA>. : : GREEN 

1 
YELLOW CLR 4 4 1 RED CLE 

OL GRi; EXT 

LOa'ONG 

MIK RECALL 

MAX RECALL 

PED RECALL 

SCFT RECJSll 

FIELD RASH R R 

1 FLAS:-: PHASE 

C'.'ERi-.IDE 

DUAL ENTRY 

I CCKD SERV 

* 

! 

I 
I 
f 

mmgs a u t h o r i z e d by : . 

. t i e : 

Time: 

Date 

Last revised Date: 

_~ing Sheet updated from c o n t r o l l e r by: Robert Swanfelt 
ev 6 "96 

D a t e : 08 /07 /96 



l K > i m < > . b J - G M A L T l M i M G bh l tL iL i 

L o c a t i o n : K e v s m n P & 4 r h D a t e : 0 9 / 1 8 / 9 6 T i m e : 1 3 : 1 5 I 
Timing i n s t a l l e d by: taken fror. c o n t r o l l e r 

Vi-ij number: 152 

S t a r t Time; 

C o n t r o l l e r T'/pe : 82OA 

8 . 0 Sec 

I n t e r s e c t i o n No: 038 Address: 1 2 3 4 St a r t I n : FL RED 
1 2 3 4 • 

S t a r t Up 0's : 5 6 7 8 S t a r t I n : Ylw Grn | 

lj PHASE/ 
ij DIRECTION 

1 

0 1 
SLT 

02 
NB 

03 04 

E / W 

05 
NLT 

06 
SB 

0 7 0 6 OL A OL B OL C OL D 

PED WALK 7 7 7 

PED PROTECT 12 14 12 

ADD PER/ ACT 2 , 0 

I N I T I A L 6 6 4 4 6 
MAXIKi.iM I N I T I A L t 

6 6 4 4 6 
Err.TENSION -> 

t i . . 1^ 
2 . 0 2 . 0 2 . 0 2 . 0 

MIN EXTENSION 1 - C 1 . 0 1 . 0 1 . 0 1 . 0 
BEFORE REDUCE 4 6 4 4 6 

TIME TD REDUCE 
A. ^ 29 2 1 e 29 

MAX GREEN 15 35 25 12 35 

MAX I I GREEN 12 35 25 12 35 
I YELLOW CLR 3 . 0 3 . 4 3 . 4 3 . 0 3 .4 
' RED CLR 1 . 0 . 5 . 5 1 , 0 . 5 

OL GRN EXT , 
LOCKING 

1 Y Y Y 

MIN RECALL 

MAX RECALL ll 
( PED RECALL X X X 

SOFT RECALL X X 

FIELD FLASK R R R R R 

FLASH PHASE X X 

OVERRIDE X X X X 1 
DOAL ENTRY 

f LAC PHASES X X X 

MIN YELLOW 3 . 0 

RED REVERT 4 0 1 
SIM GAP YES ! 

1 Cabinet t u r n cn Date:. 

Timings authorized by: 

Time 

Date: 

l e : 

Timing Sheet updated from c o n t r o l l e r bv: Robert Swanfpif 
rev 8/96 

Last revised Date:__ 

Date: 09/1C/96 

I 
4 
I 



I 
I 
V 

I 

o c a t i o n : Ce.nter & Commercial/Plaza Date: 08/19/96 Time: 

immg i n s t a l l e d bv: "-/MS p i n read C o n t r o l l e r Type: 8 2 0 

VMS number: OCl I n t e r s e c t i o n No: 00 5 Address: 1 2 3 4 St a r t I n : FL RED 
1 2 3 4 

t a r t Time: 8,0 Sec S t a r t Up 0's : 5 6 7 8 S t a r t I n : Ylw Grn 

1 

1 PHASE, 
1 DIRECTION 

'ILT - 02 

N'B 
03 
RR 

TRACK 

04 

E / W 

05 06 07 

[ 

08 OL A 

2 + 3 
OL c OL 0 OL t 

k PED WALK 16 7 1 
1 

f PED PROTECT 6 IC 

L ADC PER/ ACT 

1 I N I T I A L 5 3 s 
'MAXI.MUM INITIAL 

1 EXTENSION 1 . 0 1 . 0 1 
1 MIN EXTENSION 
j 1 
1 BEFORE REDUCE 1 
1 TIME TC REDUCE 1 

MAX GREEN 4C 8 20 

MAX . I GREEN 37 8 23 

1 YELLOW CLR 3 . 4 3 . 4 3 . 0 3 . 4 

f RED CLR 5 , 5 . 5 . 5 ! 

1 OL GRN EXT 1, 
1 LOCKING 

I MIK RECALL ! 

I MAX RECALL X X X 1 
PED RECALL X X ll 

SOFT RECALL 1' 
1 FIELD FLASH 1 
[ 
1 FLASH PHASE 

!• 
1 OVERRIDE 1 

DUAL ENTRY 1 
COND SERV 1 

MIN YELLOW 3 1, 
RED RVRT 4 i 

t 

rabmet t u m on Date: 

I 
im.mgs authorized by:, 

t-e : 

Time: 

Date 

Last revised Date: 

ITiming Sheet updated from controller by: Dave Walsh 
rev S/96 

Date: oe/ig/Qf 



L o c a t i o n : 4 t h & We.s! I 
i.ix>irri«w isxiji^J^Uj xxi'ixi"<>j OCIHTCA. 

Darp: 09/17/96 Time: 14:45 

C o n t r o l l e r Type: l l l - 2 r h a c ; p 

vMS number: 03 7 Inter.secticn No: 031 Address: 1 2 3 4 S t a r t I n : FL REZ 
1 2 3 4 

S t a r t Time : N A S t a r t Up 0's : 5 6 7 8 S t a r t I n : Ylw Grn 

Timing i n s t a l l e d b'--: VMS p i n read 

PHASE, 
DIRECTION 

31 

N / S 

02 

E / W 

03 04 05 06 07 08 OL 5 OL C OL 2M 

PEE WALK 

PED PROTECT 10 10 

ADD PER ACT 1 
I N I T I A L 

MAXIMUM I N I T I A L 

EXTENSION 

MIN EXTENSION 

BEFORE REDUCE 

TIME Tt) REDUCE 

MAX GREEN 2C 52 

MAX : I GREEN 

YELLOW CLR 4 . 0 4 . 0 

RED CLR 

OL GRN EXT 

LOCKING 

MIN RECALL 

MAX RECALL 

PED RECALL 

SOFT RECALL 

FIELD FLASH R Y 

FLASH PHASE 

OVERRIDE 1 
t • DUAL ENTRY 

CCND SERV 

REC Kr.'ERT 

MIN YELLOW 

Cabinet t u r n on Date:_ 

Tim.ings authorized by:, 

i t i e : 

Time : 

Date 

Last revised Date 

Timing Sheet updated from c o n t r o l l e r by: Robert Swanfp.lt 
r ev 8/96 

D a t e : 0 9 / 1 7 / 9 6 



I 
I 
I 

: 1. v_ ^ . . . ^ A 

ocation: 4th & Vine DatP: 09/18/96 Time:_Oj 00 

.rning i n s t a l l e d by: VMS pin read 

..-'S number: 040 I n t e r s e c t i o n No: 03 0 

• t a r t Time: 8.0 Sec 

Controller Type: 820 

Address: 1 2 3;.4 S t a r t I n : FL RED 
" 1 2 3 4 ^ 

S t a r t Up 0's : 5 6 7 8 S t a r t Inr^^Ylw Grn 

1 PHASE, 
DIRECTION 

01 

N / S 

02 

E / W 

03 04 05 06 0 7 08 OL A OL B OL 0 

1 PED WALK 7 7 

1 PET PROTECT ^5 I S 

ADD PER, ACT j 
1 I N I T I A L 4 4 1 
MAXIMUM I N I T I A L 4 4 1 

1 EXTENSION 2 2 1 
1 

1 MIN EXTENSION 1 1 

I BEFORE REDUCE 4 4 1 
[ TIME TO REDUCE 16 26 

MAX GREEN 20 30 1 
MAX 1 1 GREEN 24 30 

YELLOW CLR 3 . 0 3 . 4 

RED CLR 1 . 0 5 i 

1 OL GRN EXT 
' ' • . . : . i ; -

LOCKING N N 

1 MIN RECALL 

MAX RECALL 

PED RECALL X 

SOFT RECALL 

FIELD FLASH R R 

FLASH PHASE X 

OVERRIDE 

DUAL OTTRY 

COHD SERV 

RED REVERT 8 . 3 

MIN YELLOW 3 . 0 

i 
I 
I 
I 
I 
I 

Cabinet turn on Date 

Tim.ings authorized by; 

.e : 

Time: 

Date: 

Last revised Date 

Timing Sheet updated from controller bv: Robert Swanfelt 
rev 8/96 

D a t e : 09 /18 /96 



Location 4th & Sutro Date: 09/18/96 Time: 10:15 

Timing i n s t a l l e d by: taken from c o n t r o l l e r 

MS number: 14 7 I n t e r s e c t i o n No: 02 8 

S t a r t Time: 

C o n t r o l l e r Type: 82 0 

8 . 0 Sec 

. Address: 1 2 3 4 S t a r t I n : FL RE 
1, 2 3 4 

S t a r t Up 0's : 5 S 7 8 S t a r t I n : Ylw Grn 

PHASE 
DIRECTION 

o: 0 : 

NE 
03 

WLT 
0 4 

EB 
05 

NLT 
06 
SB 

cr 
ELT 

06 
WB 

OL A 'JL 3 OL Z OL : — 

PEC WALK 7 7 7 7 

PED PROTECT 14 14 14 14 

ADD PER/ ACT 

I N I T I A L 4 4 4 4 4 4 4 4 

MAXIMUM I N I T I A L •» 4 4 4 4 4 4 4 

EXTENSION 2 . 0 3 . 0 2 . C 3 . 0 2 . 0 3 . 0 2 . 0 3 . 0 

MIN EXTENSION 5 1 , 0 . 5 1 , 0 . 5 1 . 0 . 5 

BEFORE REDUCE 4 4 4 4 4 4 4 4 m 
TIME TO REDUCE e 26 8 26 8 26 B 26 i MAX GREEN 10 35 ID 35 10 35 10 35 

MAX 1 1 GREEN 10 28 10 28 10 28 10 28 

YELLOW CLR 3 . 0 4. a 3 . 0 4 . 0 3 . 0 4 . 0 3 . 0 4 . 0 

.'.ED CLR 0 0 0 0 0 0 0 0 

OL GRN EXT 

•:., LOCKING N N N N N N N N 

MIN RECALL 

MAX RECALL 

PED RECALL 

SOFT RECALL 

FIELD FLASH R R R Y R R R Y 

FLASH PHASE X X 

OVERRIDE 

DUAL ENTRY 

COND SERV 

MIN YELLOW 3 . 0 

RED REVERT 4 . : 1 
SIM GAT YES 1 I i 

Cabinet t u r n on Date:. 

Timings authorized by 

i t l e : 

Time: 

Date: 

Timing Sheet updated from c o n t r o l l e r by: Robe: 
rev 8/96 

Last revised Date: 

Swanfelt Date: 09/18/96 



I TRAFFIC SIGNAL T I M I N G SHEET 

L o c a t i o n : 4 t h & R a l s t o n 

JJ ' lming i n s t a l l e d by : VMS p i n read 

VMS number: 03 9 I n t e r s e c t i o n No: 02 5 

U t a r t T ime: 8.0 Sec 

Darp : 09 /18 /96 Time: 08:30 

C o n c r o l l e r Type: 820A 

Addre s s : 1 2 3 4 S t a r t I n : FL RED 
r 2 3 4 

S t a r t Up 0 ' 3 : 5 6 7 8 S t a r t I n : tYlw Grn 

1 PHASE/ 
1 DIRECTION 

0 1 0 2 

N / S 

0 3 0 4 

E / W 

0 5 0 6 0 7 0 8 O L A OL B CL C OL 0 

1 
1 

1 PED WALK 10 10 

r PtX PROTECT 12 1 0 1 

1 -
1 ADD PER/ ACT 
1 I N I T I A L 4 4 i 

[ M A X I M U M I N I T I A L 

1 EXTENSION 2 . 0 2 . 0 i 
1 MIN EXTENSION 1 
1 BEFORE REDUCE i 
f TIME TO REDUCE ] 

1 MAX GKBEN 25 25 1 
f MAX : i GREEN i 

[ YELLOW CLR 4 . 0 4 . 0 

1 RED CLR 0 0 I 

OL GRN EXT ,. :^ .- l ;.:' ;<.vx:j;,.„, ^(y'/•:• >:> 
V . . ; \ . . . . -.•:<*. 
^N-V. ,i"w!":' . -S • : y .v. '* 'X'V:; ,y^ i 

1 LOCKING 1 

n MIN RECALL i 

1 MAX RECALL X 

1 PED RECALL X 

SOFT RECALL 

1 FIELD FLASH R R 

FLASH PHASE X 

1 OVERRIDE 

1 DUAL ENTRY 

fi COND SKRV 

1 RED REVERT 4 . 0 

1 MIN YELLOW 3 . 0 

1 
Cabine t t u r n on Date:_ 

^ T i m i n g s a u t h o r i z e d by; 

I .tie: 

Time 

Date: 

Last r e v i s e d Date 

Timing Sheet updated from c o n t r o l l e r hy: Robert Swanfelt 
rev 8/96 

Date : 09 /18 /96 



Location: 4th & Lake 

Timing i n s t a l l e d by: '/MS pin read 

Date: 09/17/96 Time: 13:30 

C o n t r o l l e r Type: 82 0 

.S number: 03 3 I n t e r s e c t i o n No: o:i4 Address: 1 2 3 4 S t a r t I n : FL RED 
i: 2 3 4 

S t a r t Time: 8.0 Sec S t a r t Up 0's : 5..:6 7 8 S t a r t I n : Ylw Grn 

I 
1 
D 

I 
PHASE, 

DIRECTION 
0 1 02 

NB 
03 04 

EB 
05 06 

SB 
0 7 06 

WB 
OL A OL B L Z 

PED WALK 7 7 7 

FFr PROTECT 1 14 14 14 14 i ADD PER/ ACT 

I N I T I A L 4 4 4 4 1 MAXIMUM I N I T I A L 

1 EXTENSION 2 . 0 2 . C 2 . 3 2 . 0 1 
MIN tXTENSION 

BEFORE REDUCE 1 
TIME TO REDUCE 

MAX GREEN 30 30 30 30 1 
MAX : 1 GREEN 30 30 30 30 1 

YELLOW CLR 4 . 0 4 , 0 4 . 0 4 . 0 

RED CLR 0 0 0 0 1 
OL GRN EXT i 1 1 LOCKING X X X X 

MIN RECALL 

1 MAX RECALL X X X X 1 
PED RECALL X X X X r i 

SOFT RECALL 
1 

FIELD FtASH R 7. R R 1 FLASH PHASE X X 

1 OVERRIDE X X X X 
1 

DUAL OTTRY X X X X 

1 COND SERV 

RED REVERT 4 . 0 

MIN YELLOW 3 . 0 

t 1 

Cabinet t u r n on Date:_ 

Timings authorized by:, 

t i e : 

Time : 

Date; J 
Last revised Date: 

Timing Sheet updated fro.:i c o n t r o l l e r bv: Robert Swanfelt 
rev. 8/96 

Date: 09/17/96 1 
I 



A. rvj-vL L A . ! — >J A. ox<r-t_i_i X . ^ I ' l ^ x v v j 

•Location: 4th & A r l i n o t c n 

r 
V 

i 

Timing i n s t a l l e d by: VMS n i n read 

vMS number: 03 8 I n t e r s e c t i o n No: 02 2 

t a r t Time: N/A 

Date: 09/17/96 Time: 15:00 

C o n t r o l l e r Tvpe: 111-20 

Address: i; 2 3 4 S t a r t I n : - F i j — 
1 2 3 4 

S t a r t Up 0's : 5 6 7 8 S t a r t I n : Ylw Grn 

1 PHASE 
1 DIRECTION 

0 1 

N / S 
02 

E / W 

03 0 4 0 5 06 0-7 08 OL A OL B OL Z 

PEE WALK 1 
1 PEE PROTECT 10 IC I 
I ADE PER ACT 

I N I T I A L 1 
MAXIMUM I N I T I A L \ 

EXTENSION 1 
MIN EXTENSION l! 
'JEFORE REDUCE 1 

TIME TC REDUCE I' 
MAX GREEN 40 49 1 

MAX : i GREE; j, 
YELLOW CLR 4 . 0 4 . C 1 

RZD CLR 0 0 1 
OL GRN EXT •ii. 

: ...:•'• • 
I 

LOCKING 1 
MIN RECALL 

MAX RECALL ; 

PED RECALL 1 
SOFT RECALL i 

FIELD FLASH R R 1 
FLASH PHASE j 

0\-EKRIDE j 

DUAL ENTRY 1 

CON: SERV i 

1 

• i 1 i 

cacmet t u m on j a t ; 

Timiings au thor ized by:, 

- t i e : 

ime: 

Date 

Last r e v i s e d Date: 

Timing Sheet updated frcm c o n t r o l l e r bv: Robert L^wanfelt 
rev. 8/96 

Date: 09/18/96 



APPENDIX E 
STB DATABASE 

DISTRIBUTION OF TRAINS DURING EAC.i 

PEAK PERIODOBSERVED FOR SEVEN DAYS 



CITY OF RENO - RAILROAD DELAY STUDY 
STB Database 
Tram Frequency Per Peak Penod 

02/03/97 02/04/97 02/06/97 02mm 02/07/97 02/0S/97 02A)9/97 
foul 

Traint/We«k 
Average 

Trains/Day 
Percent of 

Total 
AM Peak 2 3 4 2 0 0 4 15 i. 0 00 
PM Peak 4 4 6 2 4 2 3 25 4 G 15 
Midday Off 7 10 5 0 5 6 8 50 7 0 29 
Off Peak 5 15 7 fo 13 18 12 SO 11 0 47 
Total 18 32 22 23 22 26 27 170 24 1 00 

AM Peak: 
PM Peak: 
Midday Off: 
Off Peak: 

7 00 am - 9 00 am 
4 00 pm - 6 00 pm 
9 00 am - 4 00 pm 
6 00 pm - 7 00 am 

Percent of 
Total Trains/Day 

i4.o6 
Traln«/Day 

36 00 
Tralna/Day 

AM Peak 009 1 12 2 12 3 18 
PMPeak 
Midday Off 

0 15 1 87 353 5 29 PMPeak 
Midday Off 0 29 3 74 706 10 59 
OH Peak 0 47 5 98 11 29 16 94 
Total 1 00 12 70 24 00 36 00 



February 3rd 
Monday 

(27.8%) 

(11.1%) 

\ (22.2%) 
• AM Peak 

I , PM Peak 

• Midday Off 

[ lOff Peak 

(38.9%) 



February 4th 
Tuesday 

(9.4%) 

(46.9%) 

(12.5%) 

(31.3%) 

• AM Peak 
i I PM Peak 

• Midday Off 
EJ Off Peak 



February 5th 
Wednesday 

(27.3%) 

(22.7%) 

(18.2%) 

. ' i • • ; - •• • M 
/ 

(31.8%) 

• AM Peak 

i I PM Peak 

• Midday Off 

a Off Peak 



February 6th 
Thursday 

(b.7%) 

(43.5%) /5:fil|t • AM Peak 
[ iPM Peak 
• Midday Off 
H Off Peak 

(39.1%) 



February 8th 
Saturday 

(00%^.7%) 

„ ^.•i.,:-^i.sK' T 

(69.2%) 

(23.1%) 

• AM Peak 
• PM Peak 
• Midday Off 
m Off Peak 



STB FD 32760 10-17-97 5/15 31 



•-> 'Krt (14.8%) 

(44.4%) 

/ l . . ••ll-^*? . • -i. *•• 

/ '^x i''-.%%i'''^ 
/ - • -'^t'^jp^'^f']':: 

1 (11.1%) 
• AM Peak 

i Ei PM Peak 
• Midday Off 
n Off Peak 

(29.6%) 



February 10th 
Monday 

(100.0%) (0.0%) 

• AM Peak 
fti! PM Peak 

n Midday Off 

m Off Peak 



APPENDIX F 
DATA INPUT FILES 

1995 
- AM PEAK 

- PMPEAK 

- OFF PEAK 

2000 
~ AM PEAK 

- PM PEAK 

- OFF PEAK 

2007 
- AM PEAK 

- PM PEAK 

~ OFF PEAK 

2015 
- AM PEAK 

- PM PEAK 

- OFF PEAK 



CITY Of KtUO RAILROAO DELAV STUOV 

QUEUE AND DELAY ANALVSIS 
A M r f At" F A R 199? 

langtb crI S p M d o f Gat* Dcwn A6T P s a l i H t « Mil N o o f U i n M DIat lo N« • r * * t Int 
t r a i n Train Tim* Vo lum* Votum* w t ^ t o u r l a n * * lAA 1 
t M t mpn I i v« ra9* l I x h f d a v l (v»hmrl N o t t h b o u f > f S o u t h l > o u n i N o r t h b o u n d Southbound Northbound Southbouf 

C « n t » r ^ V n - rc • •f.y • . f 1 X c , ;-.'c X • a: -v 
V i r g i n ! * 6 5 X 2 0 '32 ' 4 0 0 C 140C 7 :'C 63C 2 X 201. 2 1 0 0 0 
SlArrt 6 W 0 2 0 152 19700 197C 1970 OOC 300 2 1 0 0 0 ir,- ; 
A r l i n g t o n 65O0 K 165 1520C 1520 8 3 6 6 8 4 200 200 5 6 0 0 0 M ., X 
K c y « t o n « tVK 2 0 143 2 2 1 0 0 2 2 1 0 1 2 1 6 9 9 5 300 200 5 8 0 0 0 330 00 
L a t l 6?>00 20 222 ? 5 - f 758 4 1 7 M t 200 200 $ 5 0 0 0 5 3 0 OC 
W a t I 6 K I 0 2 0 222 3 2 0 0 3 2 0 176 1 4 4 1 00 1 00 5 6 0 0 0 550 M 
R a l t t o n 6 5 0 0 2 0 222 3 7 8 5 3 7 9 2 0 8 170 1 00 1 00 5 7 0 0 0 5 4 0 OC 
W a t h l n g t o n 6 f O 0 2 0 222 1876 188 • 0 3 8 4 1 OC 1 00 5 8 0 0 0 5 3 0 X 
S i r t r o 6 S 0 0 2 0 222 11 'OC 1170 6 4 4 5 2 7 200 20c 2 2 0 0 0 5 6 0 0 0 
M o r r i l l 6 5 0 0 2 0 222 300 30 17 14 1 00 1 00 9 2 0 0 0 5 6 0 0 0 
V i n a 6 5 0 0 2 0 222 4 1 8 5 4 1 9 2 3 0 188 200 200 5 4 0 0 0 5 7 7 X 
E v a n i 

ftata bown fl K'l (t l l 
T l m a vatv*«c v « h rAAC 

l a w r a g a l Northbound Southbound N o r t h b o u n d S o u t t l b o u r K 
C a n l a r •5; 0 -"2 1 i i 
V i r g i n i a 132 021 0 18 1 0 6 1 06 
S t a r i a 15J 0 55 1 S9 
A r l i n g t o n 165 0 23 0 19 1 0 « 1 06 
H * T » l o n « ' 4 3 0 34 0 2 6 1 5 8 1 06 
l a k a 1:2 0 12 0 0 9 1 0 6 t 06 
W a a l 222 OOS 0 0 4 0 5 3 0 53 
R a l t l o n 222 036 0 0 5 0 53 0 53 
M a a h l n g t o n 222 0 03 0 0 2 0 53 0 53 
S u t r o 222 0 IS 0 15 1 0 6 1 06 
M o r r i l l 0 0 0 0 0 0 0 6 3 0 53 
V i n a 222 006 0 0 5 1 0 6 ' 06 

Evana c 000 0 0 0 0 0 

Northbountt Avaraga v.Mci;."-' 
M a K l m u . T i Ma i lmum M a i l r T H i m O u a u a Toul A v « r a g * M a i l m u m Dtvtanc* to O w f k m A fhc tad 

Ouaua Qu*u« O u * u * C X U l f X t M D M y 0 * l a y 0*<ay Adtacant Int I n f u a c t l o n ? by O w f f t o w 
« * h irAti/ln f * * t 1 n • • c **< * * c AAC 11*11 

by O w f f t o w 

C a n t a r • ? •1.-6 * m "ill 6 C 6 C ?! Y ra t 1 

V i r g i n i a ; f 14 282 33 3 ' 2 3 1 4 4 5 52 6 8 112 0 0 2 ' 0 0 0 y*s 4 
S l a m 

y*s 

A n i n g t o n 19 383 1 ' 46 2 9 4 0 4 7 94 6 4 4 3 165 OC 560 00 nc 
K a y a l o r > a 4P 16 321 98 38 55 4 3 8 2 9 1 56 32 143 0 0 i t - 00 no 
l a k a 13 2 i6 45 27 16 3 1 8 9 52 9 9 70 2 2 1 59 550 00 no 
W a a t 11 2 ' 6 6 ' 2 2 52 1 3 2 2 2 5 IOC 5 8 2 2 1 59 560 00 no 
R a l t t o n ' 3 256 26 2 7 14 1 5 9 3 58 9 8 ' 1 2 2 1 59 570 00 no 
W a a h l r > g t o n 6 1 2 * 9 ' ' 2 6 6 743 4 8 104 8 ' 2 2 1 5 9 580 00 nc 
S iJ t ro 4 2C 396 09 44 9 5 5 2 7 8 ?0 9 2 11 2 2 1 59 220 00 y * J 9 
M o r r i l l ' 2C 3 ' ' 93 1 1 3 5 1 109 8 4 2 2 1 59 J70 00 no 
V i n a •4 r ' 4 ' 6P ' 4 22 1 6 7 0 51 104 11 7 2 ' 5 9 54' 00 nc 

Fvana 
" ^ .rr I.r. ' l» '. p •ol'-

S o u t h b o u n d A v a r a g a V.KIi1=— 
M a i l m u m M * l l m u n i M a i l m u m C u a u a tou l Awrag* M a i l m u m Diatanc* to Overflow Anact*d 

Q u a u a Ouaua O u a u a D l a a i f M l a a 0 * U y D * l 4 y C t o K y Adfacam mi I n l i f i K t k K i ? by Ovarflow 
lAll ¥ a M n m * t * r m / 1 n aac aoc t a c t * c (mMtra l 

by Ovarflow 

C a n t a r 

V i r g i n i a 2-'' 'X 2e ' , - ' 9 2 6 C" 65 ' 0 • 3 2 X 15c 00 res 4 
S ' a r r a 26 5 5 4 52 79 ' • 9 6 3 9 8 7 4 9 94 152 0 0 160 00 y M 20 
A r l i n g t o n III 16 313 5C 36 03 3 1 6 1 22 6 7 71 ' 6 5 00 540 OC nc 
K a y i t o n a f 20 3 9 6 0 4 50 40 3 8 2 0 0 8 52 8 7 143 0 0 330 00 y M 3 
.aha 1!) 2 0 9 ( 2 21 - 4 2 5 5 2 73 100 9C 2 2 1 5 9 530 00 no 

i V a t I 9 1 7 7 2 - 1 9 0 9 ' 0 6 2 2 2 102 4 3 2 2 ' 4 9 550 00 no 
R a l t t o n 10 2 0 9 6 8 2' 12 ' 2 7 5 4 4 IOC 9 0 2 2 1 59 540 00 nc 
W a t h l n g t o n - 5 103 87 10 25 6 0 2 0 4 105 9 0 2 2 1 59 530 00 no 
5 u t r . j ': ' 6 324 0 8 3f 4 - 4 1 6 5 32 95 51 2 2 1 5 9 560 00 no 
» l o m l l 1 16 62 1 58 9 2 72 110 0 1 2 2 ' 59 560 00 no 
/ I n a r; M 5 Q ; 1 ' 50 • 3 5 1 01 105 33 2 2 ' 5 9 577 0 0 rto 

1 v a n * 

A.ArAQA tTAlirCiA '. e n ^ t ^ = 6 • ' n e f e r s 120 f e ^ ' 



CIIV Of RENO RAILROAD DELAY STUDY 
QUEUE AND DELAY ANALYSIS 
PV Pf AK f AR 19Qr. 

Length Sp««d ot Gat* Down A6f ^aak W 1 K1| No o i Lane* n i * l lo N** re ( t lm 
Train Train T im* Volume Volume vaMtou r lane* m* t* ra 

(m«t* r * ) | m / * * c | ( • • c l ( » * h / d . , | (yelVhrl Northbound Sou»hlx>'jfK I Northtioutid Southbounc Northbound SouthtMHin 
. -e' r • ' ' i V : -j i2.')f 'A- -jh 

20 16^ •i'ry ' J 63C " u 2 OC 2 oc 210 oc 150 oc 
S.er-a p'., t 20 153 ' .. • H '^' 1970 0 0 0 3 0 0 21000 160 oc 
Aninglf." c. 20 164 •' 2'K 1'..'C 684 836 2 0 0 2 0 0 560 00 540 oo 
. ev<"" 'e 20 162 22100 2210 995 1216 300 2 0 0 580 00 330 00 
i a*r 20 222 7675 759 341 417 2 0 0 2 0 0 550 00 530 00 
,\f.s. e'-.y. 20 222 3200 320 144 176 1 00 1 00 560 00 550 00 
f^di^lOr 6600 20 222 3786 379 170 208 1 00 1 00 570 00 540 00 
.r. aSlrinqlQi- 6500 20 222 1875 188 S4 103 1 00 1 00 580 00 530 00 
S.JtfO 6500 20 222 11700 11 70 527 644 2 0 0 2 0 0 220 00 560 00 
MomB 6500 20 222 300 30 14 17 1 00 1 00 820 00 580 OO 
v o e 650P 20 222 4166 4 ' 9 188 230 2 OC 2 ry- 640 00 5^7 00 

( .»<•% 
20 222 

Gat* Down « (I Time V*tVS«C v*tb**< 
(*v«ragef Northbound Southbound Northbound Southbounc 

Center 0 12 • 2 c 
Virginia 162 0 18 0 2 1 0 8 0 8 
Starr* 153 0 0 0 0 55 0 1 2 
Arl ington 154 0 19 0 23 0 8 0 8 
Keyf tof** 162 0 28 0 34 1 2 0 8 
l * k e 222 0 0 9 0 12 oe 0 8 
W e d 222 0 0 4 OOS 0 4 0 4 
R«lston 222 0 0 5 0 0 6 0 4 0 4 
W*»hlngton 222 0 02 0 03 0 4 0 4 
Sutro 222 0 1 5 0 18 0 8 0 8 
Moml l 222 0 0 0 0 0 0 0 4 0 4 
Vine 2.-2 0 0? OOf; 09 0 9 
Evan* 

Northbound - Ay*rag« V t h l c U * 
M a i l m u m M * i l m u m Maximum Q u * u * T o u l A v * r a g * M a i l m u m Dl«t*rK^ to Ov»ff low AfT*ct*d 

Ouaua Ouaua Queu* Otaslpate* DaUy D* l * r D*lay WJacarTt trn nt*rs«c11on; by Overf low 
>«h vAtl/ln fn«f*fWln tec aac aac •«c V-tl v « M n 

Center .'9 iifi: r' 99 49 • i l ' l i i W 'J ; " ' X res ';9 
Virginia <4 45 Tf., 2939 33 63 29 ' 6 . ' X 2-: rer, • 2 
S'err* 
Arlington 16 311 60 51 09 3350 98 62 63 164 00 660 no 
neyatone 4. 14 279 93 46 46 4145 59 68 60 152 00 MO no 
Lalie :• 10 209 82 29 75 26.36 79 97 69 221 59 550 no 
Weal 'r 9 177 27 24 62 1091 17 99 72 221 59 560 no 
Ralaton 10 209 68 29 73 1317 41 97 69 221 59 670 nc 
Washington r, 6 103 87 13 79 611 23 104 30 221 59 580 nc 
Sutro 17 16 324 09 49 67 4393 88 90 64 221 59 220 y*s 1 7 
Moml l 1 •6 62 2 ' 0 92 94 109 76 221 69 820 no 
Vln* T f ' • 5 9 : 15 5<:' ' 3'4 2C 103 55 221 69 640 -lo 
E .an* 
" " . e ' a g e v •nicie 1 engtri 2C teei 

Southbound Ave rag* Vahlcle* 
M a i l m u m Ma i lmum M * i l m u m Queue T o u l A v e r t g * M « i l m u m Distanc* to Overf low Aflected 

Ouau* Ou*u« Queua Dissipates 0* l *y Dei ty Delay Adjacent Int n t * f«*c t lon1 by Overflow 
veh veh/ln r**Vln sac • • c sec aee (IMll 

nt* f«*c t lon1 by Overflow 

Center 
V ' rg in i * ' • 346 6. 69 IZ 39JC ee 69 34 -1:2 X •50 32 
Slenr* 29 558 1 • 129 26 •17 -423 4 ' 6 ' • t-ty 16C yes 66 
Arl ington 19 380 84 67 06 4400 21 69 2G ihA >. 543 '10 
Key* lone ?i 26 5 1 3 2 ' 111 OC 67486- 43 92 152 OC 330 yes 3" 
l * l i e •tl 13 256 45 37 49 332 ' 84 94 77 221 59 630 no 
West 1 1 11 21667 30 95 1367 41 97 25 221 69 550 no 
Ralston - 1 13 256 29 37 45 1659 64 94 7J 221 59 540 no 
Washington r. 6 126 95 17 09 75 ' S4 • 02 86 221 59 530 no 
Sutro 4 20 396 09 63 76 5661 24 B6 04 221 69 660 no 
Momi l ' 20 3 ' 2 57 113 83 109 63 221 59 560 no 
vine U ' 4 ' 6? 19 25 1706 10 101 94 2 2 ' 69 677 no 
Evsns 
• A.erage , e ri'Cle : e'Kjtr- - 20 l<wi 



CITY Of REMO RArLROAO DELAY STUDY 
QUEUe ANO OELAV ANALYSIS 

vf AW ' 9 9 ' 

L tng th of Gat* Down ADT Average <» h No of Lanea Diet to Neara*t Int 
Tf»ln Tr»tn Tim* Vo lum* Volutne yelVhour Unea metera 

mph (•Mragel |v*h/day| |>«h/hr| Northbound SOUthlMUfH Nortttbound Southbound Nofthbound Soulhbour 
C«nt»f f ' X 2Z -1 r.y _! .r_ : r 2,-C OC •V. ; c 
Virginia 20 222 itOOC 66C 108 252 2 ' » 2 oc 2'C X t5C X 
St«na 6500 20 222 19'00 798 768 0 0 0 3 00 210 X 160 W 
Af l lnglon 20 222 16200 606 334 274 200 2 00 5 6 0 X 5 4 C X 

6S0C 20 222 22100 884 4«6 398 300 200 5 8 0 X 330 X 
6WC 20 222 7676 303 167 136 200 200 650 X 530 X 
650C 20 222 3200 128 70 68 1 00 1 00 5 6 0 X 560 00 

Ralston 6S0C 20 222 3785 151 S3 68 1 00 1 00 570 X 6 4 0 X 
Washington 6SO0 20 222 1875 76 4t 34 1 00 1 oc 5«C X 6 M X 
Stnro 6500 20 222 11700 468 257 211 200 200 220 X 5 6 0 X 
Momn 6500 ?C 222 300 12 7 6 1 00 1 00 820 X 5 6 0 M 
Vln« 6500 20 222 4186 167 9? 75 2 00 200 640 X 577 X 

6500 2 " 222 

Gat* Down * 1 i 
T im* v*rv»*i yah sec 

l a y * n g « } Northbound Southbound Nofthbound Southboum 
C»nl t t C '3 ' 69 
Virginia 222 0 0 9 0 07 1 06 ' 06 
Sl»rTl 272 0 22 1 59 
Arl ington 222 0 0 9 008 1 06 1 06 
K*y*ton« 272 0 14 0 11 1 59 1 06 
L lh« 222 0 06 004 1 06 1 06 
West 222 0 02 0 02 053 0 53 
R j l t l o n 222 0 02 0 02 0 53 0 53 
W i t h l ng to n 222 0 0 1 0 01 0 63 0 53 
Sutro 222 0 07 006 1 06 1 06 
Morril l 222 000 OOC 0 53 0 53 
Vtn« ??» 0 03 C "2 • 06 ' 06 
£ vant 

NorthbounO Kfngt Vehicle* 
MailrTHim Ma i lmum Mai lmum Queue T o o l Ayerag* Ma i lmum Dtotance to Overflew Affected 

Qwau* Queu* Queue Die* Ipate* Delay Oelay Delay Adiecent tnt lnte*eec11on» by Ovetftow 
veh/ln teet/ki *ec aac aee sec 

by Ovetftow 

C»nt#r •I- t 5 4 4 ^ ' * • J. J. >!• ?4 
Virginia 9 '99 66 19 4* 2294 92 101 65 221 59 210 X no 
Swrta 210 00 
Arl tnglon 10 205 93 21 28 2499 69 101 09 221 59 560 00 no 
Kcya lon* iC 10 199 61 20 67 3623 57 101 38 221 69 580 00 no 
Latin to 5 132 5« 10 12 1188 42 106 96 221 59 660 00 no 
Ytmti 4 4 96 6 7 8 49 496 6 ' 106 71 221 59 560 00 no 
Raltton 5 102 61 10 11 593 80 105 96 221 59 570 00 no 
Waahlngton 3 50 •'9 4 90 2 8 ' 53 108 40 221 59 680 00 no 
S-itro 

>• 
8 158 44 16 03 1982 39 103 32 221 59 220 00 no 

Morril l 0 8 13 0 ' • 45 1 ' 110 41 221 59 820 OO no 
Vir>« 1 3 56 6 ' 5 49 64 3 42 '08 12 22 ' 69 640 00 no 
Evant 
•' * .e <jg" . f •̂ 1 -'^ . P'-gt"- 2^ 'eot 

Southbound Av«rag« Vehicle* 
Ma I Imum Ma i lmum M4i imum Queue ToUl Average Ma i lmum DtaUnc* to Overflow Affected 

QlMU* Quetje Ouaua D l * * l pa l * * Delay Delay Oelay AdIacenI In t Intereectlon? try Overflow 
vh vafvln meters/In %A< *e< sec aee (feetl 

try Overflow 

C»nt»« 
Virginia e ... .. •r r,- "<4: '0 ICI tfl 22 ' 59 '50 X »e» 1 

Si»rr» *9 '6 323 36 36 38 6231 92 96 64 221 53 160 00 yei 2 ' 
ArttngtO'i 1 ' 6 169 41 17 11 2010 01 102 8 ! 221 59 540 00 no 
Keystona 2* I • 2 244 96 26 -S 3029 64 99 26 221 59 330 00 nc 

akf ? 4 93 91 9 2 ' 964 34 106 84 221 59 530 00 no 
Wat. 4 4 7C 9 ' 6 9C 405 05 107 46 221 59 650 00 no 
Raisii>n 4 4 83 8- 8 2 " 481 84 '06 84 221 59 540 00 no 
Wathlngton 7 2 41 65 399 234 31 108 94 221 59 630 X no 
Sutro ' 1 6 ' ? 9 6 j 12 94 1520 '4 104 68 22 ' 69 560 00 nc 
Momii 1 C r 6 6 ' 0 63 36 9 3 n o 48 22 ' 69 560 00 no 
^tn# 1 2 46 3 ' 4 46 524 08 108 61 22 • 59 577 00 no 
. van t 1 

" A„9rag^ vef^icie L.»ig!*i = 6 ' " 'eteis '20 lee' 



C I T Y O f R E N O R A I L R O A D D E L A Y S T U D Y 

Q U E U E A N O D E L A Y A N A L Y S I S 

A M P f A K > F A P ? n o o 

L e n g t h o f S p e e d o f G a t e D o w n PUTuRf PAAI Ur 9 11 N o o f L a n e e D i s t t o N e a r e e t I n t 

T r a i n T r a i n T i m e A D T V O L V o l u m e v e h / h o u r l a n e a f e e t 

( f e e f l ( f e e t / e e c l l a v e r a g e l I v e h l d a y l ( v e h / h r i N o r t h b o u n d S o u t h b o u n c N o r t h t l o u r K S o u t h b o u n c N o r t h l > o u n d S o u t h b o u f 
" e " ! e ' e'.oc '."'B.'ir - .1 ' ; p c 3 ' ! )C 

. . g . " a 20 132 1540C 'S4C 8 4 ' 6 9 3 2 2 1 0 160 
H'.nc 2 0 152 2 1 7 X 2 " - l 2 1 7 0 0 2 1 0 160 

660C 2 0 166 1 6 ' X 1 6 ' 0 9 1 9 752 3 5 6 0 5 4 0 

^ e r s ' o n e 660C 20 143 2 4 3 X 2 4 3 0 1337 1094 3 j 2 5 8 0 3 3 0 

1 a r e 6 6 0 C 2 0 2 2 2 8 3 X 8 3 0 4 5 7 3 7 4 2 2 5 5 0 6 3 0 

A e s t 6 M 0 2 0 2 2 2 3 5 X 360 193 168 1 5 6 0 6 6 0 
f * * IStOr 6 6 0 C 2 0 2 2 2 4 2 0 0 4 2 0 2 3 1 189 1 6 7 0 6 4 0 

A a s h i n g i o i ' 6 6 X 2 0 2 2 2 2 1 X 2 1 0 116 9 6 1 5 8 0 5 3 0 

Su t ro 6 6 X 2 0 2 2 2 1 7 9 X 1 2 X 710 6 8 1 2 2 2 0 5 6 0 

M o r ^ l ' 6 5 X 2 0 2 2 2 3 X 3 0 17 1 1 * 1 6 2 0 6 6 0 

v i n e 6 5 X 2 0 222 4 6 X 460 2 S 3 2 0 ' 2 2 6 4 0 6 7 7 

EvA^S 6 M C 2 0 222 13380 1338 736 6 0 2 2 650 5 3 0 

G a t e r v - w T - <1 K U <Kll 
T l m a v a t v s e c vetWaec 

( a v e r a g e ) N o r t h b o u n d S o u t h b o u n d N o i t h b o u n d S o u t h b o u f K 

C e n t e r 0 3 6 1 59 

V i r g i n i a 

• 
0 24 C ' 9 1 06 1 06 

s i e r r a " 2 0 6 0 0 1 6 9 

A r l i n g t o n 165 0 2 6 0 2 1 1 0 6 1 X 

K a y s l o n * 143 0 37 0 30 1 5 9 1 X 

l a k e 2 2 2 0 13 0 10 1 0 6 1 X 

W e s t 2 2 2 0 0 5 0 0 4 0 6 3 0 63 

R a l s t o n 2 2 2 0 W 0 0 6 0 6 3 0 5 3 

W a s h i n g t o n 2 2 2 0 0 3 0 0 3 0 6 3 0 5 3 

S u t r o 2 2 2 0 2 0 0 16 1 » 1 X 

M o r r i l l 222 O X O X 0 53 0 53 

V i n a 222 Qi-l C M 1 X 1 X 

E v a n a 222 0 2 0 0 17 1 M 1 X 

N o r t h b o u n d - A v e r Vehicle* 
M a i l m u m M a i l m u m M a i l m u m Q u e u e Total A v e r a g e M e i l t t M m D l e t e n c e t o O v e r f l o w A i f e c t e d 

Q u e u e Q u e u e Q u e u e O t e a l p a t e e D e l e y I M e y D e l a y l^ . ' l lacent h i t n t e r a e c t i o n 1 b y O v e r f l o w 

v e h v e h ^ n f e e l / I n • e c t e c t e c * « c l*t1l v e f V I n 

C e n t e r t . ' f i}^ li 'UK 22C r e s ,-3 

V i r g i n i a 11 16 310 5 7 37 6 6 2 6 3 4 4 9 51 3 5 132 X 710 yes 16 

S i e n a 

A r l i n g t o n 4? 21 4 2 0 9 8 52 3C 4 5 7 4 0 3 6 2 6 4 166 X 5»<0 n o 

^ a y s t o r r a r I 18 363 9 3 4 3 56 4 9 5 2 12 6 4 81 143 X 68.3 n o 

l « l i a ;« 14 280 9 9 30 11 3 5 3 6 2 7 9 7 5 4 2 2 1 69 55C n o 

W e t t 12 236 9 9 2 4 87 1 4 6 0 12 9 9 6 2 2 ^ 1 5 9 6 6 0 n o 
R a l t t o n ' 4 14 2 8 4 38 30 52 1792 3 ' 9 ' 38 2 2 1 5 9 5 7 0 n o 

W a a h l n g t o n 7 142 19 14 2 8 8 3 8 44 104 0 9 2 2 1 5 9 5 8 0 n o 

S u t r o 44 2 2 4 3 6 72 5 0 6 1 6 9 4 3 76 9 0 2 0 2 2 1 5 9 2 2 0 yes 36 
M o m i i 1 2 0 3 1 1 9 3 113 51 1 X 8 4 2 2 1 5 9 82C n o 

V i n a 9 155 73 16 73 1847 93 10? 46 2 2 1 5 9 6 4 0 n o 

l £ « * n t 4 ' 23 453 81 63 0 4 6 2 4 0 74 8 9 5 9 2 2 2 X 5 5 0 no 

.wag* . f .-ie , e ' l g ' * ' 6 • m e t e r s ( ; 0 leet 1 

S o u t h b o u n d A v e r a g e WKIcU* 
M a i l m u m M a i l m u m M a i l m u m Q u e u e T o u l A v e r a g e M * i l m u m D I t U n c e t o O v e r f l o w A f f e c t e d 

Q u e u e Q u e u e Q u e u e D l * > l p a t a a D e U y D e l a y O e l a y A d j a c e n t i n t n t e r e e c t l o n ' b y O v e r f l o w 

v e h v e l V l n m e t e t W I n t a < aee t e c a e e ( m e f e r a ) 

C a n t e r 

V i r g i n i a ' 3 2 6 4 " 29 2 0 4 9 2 0 64 C l 132 X 15C yes 1 7 

S i e r r a 32 31 6 1 0 9 ' 92 8 ' 1 1 2 1 4 9 3 4 7 19 152 X 160 y e s 74 

A r l i n g t o n 34 17 344 44 4 0 46 3 6 3 9 46 6 6 2 5 . 3 6 X 5 4 0 n o 

t ^ e v t t o n e 4 3 22 4 3 4 36 67 4 4 4 3 6 3 10 61 0 1 143 X 3 3 0 yes 17 

L a k a 2 3 11 2 2 9 9 0 2 4 0 4 2 8 2 3 50 9 9 9 5 2 2 ! 6 9 5 3 0 n o 

W e s t i n 10 193 8 9 19 9 4 1 ' 70 76 101 6 5 2 2 1 59 5 5 0 n o 

R a l s t o n 1 , ' 2 2 3 2 6 7 24 36 1430 6 6 9 9 82 2 2 1 59 6 4 0 n o 

W a s h i n g t o n t - 6 116 34 11 66 6 7 8 0 6 106 .11 2 2 1 69 5 3 0 n o 

S u t r o V 18 36? 32 39 76 4 6 6 9 18 9 3 9 4 2 2 1 69 5 6 0 n o 
M o m l l 1 1 16 6 2 1 6 8 92 72 110 01 2 2 1 69 5 6 0 n o 

V i n e 1 1 6 1 2 7 4 1 12 7 ' 1492 67 • 04 79 2 2 1 69 6 7 7 n o 

E v a n s 3- 19 371 30 41 69 4 9 9 3 49 9 3 49 2 2 2 X M O n o 

-' A^eiage vehfJe t engtn -- fc 1 m e t e - s !2C f e e l l 



CITY o r RENO RAILROAD DEIJkV STUDY 
QUEUE AND DELAY ANAIYSIS 

E ft 13 V 

Langth o l Speed of Gate Down rOTURf ^•*k Ur 1) No of Lane« Dist to i ' l*are*t Int 
Train Tram Time ADT VOL Vo lum* veh/hour lanee faet 

(feet/«eci l*ec) i/efb'day) (v«h/hr) Nof thbound Southbound Northbound Southbound Northbound South boun 

k " ' 'JAtii • *?>' w ttlt 22'j -JC •Sc X 
. ' ^ i n i a 650C 20 162 164M .640 693 847 2 00 700 2 1 0 X 1 5 0 X 

6500 20 163 2 1 7 X 2170 2170 0 X 300 2 1 0 X 160 X 
fti'<qt(yi 650C 20 164 1 6 7 X 1670 762 919 2 X 700 seox 640 X 

6500 20 '62 24300 2430 1094 1337 3 M 2 X secx 330 X 
20 222 8300 830 374 467 2 X 2 X 550 X 530 X 

-vest 6500 20 222 3500 36C 158 193 1 X 1 X 5 6 0 X 550 X 
6500 20 222 4 2 X 420 189 231 1 00 1 X 670 X 540 X 
650C 20 222 2 1 X 210 94 116 1 X 1 X 6 8 0 X 630 X 

222 12900 1290 581 710 2 X 2 X 220 X 6 6 0 X 
Morih 6500 20 222 3 X 30 14 17 1 X 1 X 820 X 5 6 0 X 

650^ :o 222 460C 46C 207 263 2 X 2 X 640 X 677 00 
- 'ry 2': 222 '3390 •338 602 736 2 X 2 X 660 X 6)0 W 

Gat* Down 
vatvsec V eh/tec 

(•y»rao«) Nc ' thbound Southbound Northbound Southbound 
center r" • 0 36 O X 1 2 0 
Virginia 0 19 0 24 0 9 C8 
Sierra O X 06O 0 1 2 
Arl ington •iPi4 0 2 1 0 2 6 0 8 0 8 
H a y l t o n * 0 3 0 0 37 1 2 0 8 
Lake A ; r 0 10 0 1 3 0 « 0 8 
W r t I 0 0 4 0 06 0 4 0 4 
Ral t ton 2. 2 0 06 0 0 6 0 4 0 4 
Wath lngton 0 03 0 03 0 4 0 4 
Sutro A ; ; 0 16 0 2 0 0 8 0 8 
Morril l ^ A\ O X O X 0 4 0 4 

222 O X 0 0 - 0 8 0 8 
Fvant A" 2 2 0 17 0 20 0 8 0 9 

NorthbourxJ Av*fa3« Vehicle* 
M a i l m u m 1 M a i l m u m Ma i lmum Ouaua Tou l Average Ma i lmum DisUnce to Overf low Afl*c1ed 

Ou«u« O j e u e Ouaua Dissipate* Dalay Delay Delay Ad|acent Int ntersect ion ' by Overf low 

v«h vehfln teeVIn sec t ec *ec t ec ( t i l veflAn 
Cantar f A l 3 ' ' 14 " •95?i?5 j ' l y 2»C »es ^ 9 

Virginia ... 3 '1 86 i-l 33 3326 4C 61 51 •62 X r 'C res " ' 
Siarra 
Artmgton u ' 7 342 3«. 67 90 3798 42 60 60 164 X 660 no 
K a y t t o n * 46 16 3 0 ' 50 51 51 4698 14 56 76 162 X 580 no 
Laka 2? 11 229 8C 33 02 2926 76 96 43 221 69 660 no 

Wat I 10 193 8S 2 ' 21 t 2 « 03 98 68 221 59 sao no 

Ral t ton 12 232 6 ' 33 48 1483 6 ' 96 25 221 59 670 no 
Wath lngton 6 116 34 15 56 689 73 '03 52 221 59 580 no 

Sutro 19 357 32 55 94 4969 30 88 46 221 59 220 yes 23 
Morril l 1 16 62 2 10 92 94 • 09 76 221 69 820 nc 
Vine 6 12741 17 lb • 6 ; ' 02 102 83 221 69 640 no 

Evant j ' •9 3 7 0 6 ' 68 6- 6 ' 9 i 56 87 63 221 69 660 no 
pr-'rj* l^r-.'jt 6 • meters 1 Ji'eer 

Southt>ound Average V«hlcle« 
M a i l m u m M a i l m u m Ma i lmum Queue Total Averag* Ma i lmum Dtstanc* to Overf low Affected 

Queua Queue Queue Dissipate* Oelay Delay Delay Adjacent Int ntersection i by Overf low 
veh yefVln (eet/tn •ec •cc •ec sec 

C*ntar 
Virginia Ilr 19 381 16 6 ' 49 4373 i i 6- ' 6 I ' j * jO 160 yes 36 
S'^rra 31 6 ' 4 93 '64 42 14176 06 38 07 1 5 3 X 160 yes 75 

Arlington i . 21 41943 ' 6 90 6037 77 66 86 164 X 640 no 
Kf y t tone •ll- 28 564 3C '31 62 8002 20 40 73 162 X 330 yes 38 
L aha 2H 14 290 99 41 ' 4 369S66 93 23 2 2 ' 69 630 no 

Wat i 12 236 99 34 ' 9 1516 39 95 98 221 59 650 nc. 

Ralt ton •4 14 264 38 42 34 1976 37 93 02 221 59 540 no 

•Wathlngtnn 7 142 ' 9 19 32 856 3 ' 10' 9 ' 221 59 630 no 

Sirtro 44 "2 436 '2 ' 2 43 6420 32 83 60 221 59 560 no 
Morril l 1 20 31 2 57 11383 109 53 221 59 660 nc 
Vina B '66 21 34 1891 69 10' X 221 59 5 7 ' no 

Evant 46 23 462 9 ' 76 05 6741 21 92 48 221 59 530 no 

'"Cie t e "gl" 6 ' mele'S ; 



CITY Of RENO RAILROAD DELAY STUDY 
QUEUE ANO I3ELAY ANALYSIS 
Of f r ( AK vf AH 2000 

L e n g t h o f S n e e d u f G a t e D o w n ABT A v e r a g e 1 H T - r - K S ' 
T r a i n ' r a i n T i m e V o l u m e V o l u m e v e f t "JOUr 

f e « m p h ( a v e r a n e i j v e h / d a y ! ( v e t V h r j No r th i>oun« . ' S o u t h b o u r x f". '<is»» 
C e n t e r T L X 

' •. 
T T ^ — V i r g i n i a *: S V 2 0 2 2 2 1 6 4 X 6 1 6 339 2 ' . ' 2 00 >0b 

S i e r r a r.' 2 0 2 2 2 2 1 7 X 8 6 8 set' 0 X • •NJ 
A r l i n g t o n .... t- 2 0 2 2 2 1 6 ' X 6 6 8 367 3 0 1 .' X . i r i 
K a v a t o n a r ' 2 0 2 2 2 2 4 3 X 9 7 2 5 3 5 4 3 7 J X } t l 
I a h a A ' . , | - 2 0 2 2 2 9 3 X 3 3 2 183 149 2 C i r e 
W e a l 2 0 2 2 2 3 6 X 140 77 6 3 
R a l t t o n Ir'-X 2 0 2 2 2 4 2 X 168 9 2 76 • .J 1 -
W a t h l n g t o n f - . . ^ 2 0 2 2 2 2 1 X 84 4 6 l « 1 X Ot 
S u t r o e 6 ; x 2 0 2 2 2 1 2 9 X 6 ' 6 2 8 4 2 i . 2 X X 
M o m t l e-Hic 2 0 2 2 2 3 X 12 7 5 1 X • X 
V i n a 6 6 0 1 . 2 0 2 2 2 4 6 X 184 1 0 ' 9 3 2 X 2 X 
E v a n t 6601 , 2 0 2 2 2 '33813 636 2 9 4 2 4 1 2 X 2 X 

G a t e D o w n <«<l sr.-
T i m e v e l v a e . -All 

l a v e r a i M I N o r t h l ) o u n d S o u t h t / v u . - « ' NO*^«V '• tAAtti^OIIIK 
C e n t e r C ' 4 " V i r g i n i a 2 2 2 0 0 9 : ilr • rr, Of 

S i e r r a 2 2 ? Z 2 4 1 5 ' i 

A r l i n g t o n 2 2 2 0 10 C l . t 

• » 
1 0 6 

K a y t t o t i * 2 2 2 0 15 : l i 1 69 1 0 6 

L a k a 2 2 2 0 0 6 . > ' J 6 1 0 6 

W e a t 2 2 2 0 0 2 0 0 2 0 6 3 0 53 
R a l t t o n 2 2 2 0 0 3 0 0 2 0 5 3 0 S 3 
W a t h l n g t o n 2 2 2 0 0 1 0 0 1 0 « 1 0 6 3 

S u t r o 2 2 2 O M O l - 1 ! < 1 
M o m l l 2 2 2 O X ' .. ̂ « 1 " V • > 
V i n e 2 2 2 0 03 : "•• : I t > 19 

E n a n a 2 2 2 O X • •x . « 

•"xrĉ r̂ TsirT- 1 

lOiri 
"Mi 
L All 
:i(.'.t tXi(. 

.-.xoci 
y d O i ' l 
S . - . ' X , 

2 : 0 0 
120 x j 
54r '••! 
itr , 00 I 

' V 

S«0 -fi 
i t ' . « 
S J t ' r • 

•5<| 

«, . 
6«r », 
5 ' r r v 

t m t 1 \; '*. ici i i—1 
M a i l m u m M a i l m u m • f i T l T h u , - ' A i e i e ^ D t e * n K e t<i i 0.e«<lc» 1 Aifected 

O u a u a Q u a u a ' . v ' j e u t Oe<*T t t i t a , A 4 » « - e n ( . . r > , a t t w e r c O c . i i ; n y O w e f f l e w 

1 K ^ y t n 
v « h v » M n mt. ^ S j j i ^ 

; n y O w e f f l e w 

1 K ^ y t n 
C a n t a r 1 ; ' • 

*" <• 
y ' - i r T P " .̂ f ' 

V i r g i n i a 10 

. •••« 
2 ' 6 9 r i 3 6 f i . - 1 A ' 91 1 / • 6 9 . ' I t X ••c ! 

S t a r r a 71100 1 A r l i n g t o n ^ 1 ,2f 1'. 2 ; - 6 ' 2 7 7 2 6 3 " » i j j ^ ' ^ f e Soc X t t 
K a > t t o n « 33 11 2-i It. 22 9 3 4 0 2 ' < 6 1 V. « ^ t l ' M l s«).n • V " i 
l a k a '' e , •; A'. " 14 I 3 V ' 8 J I..S 4<4 s» S S C J C •m ! W a t t 5 * • .'V » J2 6a ' r t l l K l l : s* sw.v -.0 
R a l t l o n f. e • i j ' i " 28 t K " . to t - • ; • 2 2 - M «7CC» r.^ 
W a t h l n g t o n 3 6 5.: S i r t t i lot •• 2 2 ' S « M O ' A nc 
Sk i t ro 9 • 74 ' : ' 7 « 0 2 0 « : i . icr V 2 } - . M - % V X 
M o r r i l l 0 «•» C 7 7 AS 17 l ^ u li ' 2 2 1 s i f i e 
V i n a 

*• 
3 « ; 1 6 0 4 rm*- • • • ' j f » ;.4P » • rt. 

E v a n t •h 9 n - . - • 1 ( 6 2 2 1 7 5 , ' , - ."LJi—r W W ! 6».'?y •A 

1—» 
I * — - — - - ^ ^ 1 

U a i l m u i n M a I i m u r n M a t . '»un> •.j»e.'*rice : t O v e r s o w 

O u a u a Q u a u a Q u * ' < * C ^ U f W I e t J V l A v S M y AijacerdMi. 
v a f i v a h / l n f e e « l n . ._ !??_._ . .JUL... u M l 

C a n t a r 

V i r g i n i a • l - l ' V *^.3*l 63 

* >• ̂  
i r - ; « — i 

. 1 S ia i r a ^ 3 •••if ' i 34 « ' »S7.^ :t. 1 M •AC j e « t 
A r l i n g t o n 19 9 • H ' . . 1 7 2 l i 33 • i L ' r > ' r n V 
K a y t l o n a A " .19 6K J J e , » ' ( ZA .r 

' 6 7 1 3 ( . 0 0 
t a h a - * lasc 's • iK. K 2 2 1 6 » ••ti 00 f> 
W a a l 4 4 • 6 ' 444 12 • . 1 ' ' 4 2 : < « » 0 
N a i t l o n i ' 4 636 9 * : 2 - JS seocr • 0 
W a t h l n g t o n 2 2 1. • 4 4f> 2 * J A • . ' ! Sv S K I •O 1 nr-
S u t r o ' 4 ' • ' . r '4 K 1 6 * 6 ' • 1 • ' 2 i . «•> fto.is 
M o ' n i i 0 i * . ' , C- X ?: "•"'* 1 2 2 1 t l «<IC'.lO 
V i n a 3 4 ! ) • 5 7 - I T , 108 H j 2 2 1 SS 1 6 7 ' / V 

E v a n t 7 • 4 8 . 4 •4 1 T H ... 103 • ••'.;d..J V 

*• -iverage v•^tc» Langrr- - 6 ' m^'^'i 2C 



CITY Of RENO RAILROAD DELAY STUDY 
QUEUE ANO OELAY ANALYSIS 
AM PF an v f A« ?0C' 

Length ot Speed (if Gete Down -.Bt ^ea l iUr 4<4t No of Lanat Oiat l o N e i reet Int 
Train Train Time VOll Volume veh/hour lanee feet 
feet mph laveragel (veh/davl (veh/hr) Nortt lbound Southt>ourK NorthtMund Southbourtd f for thbound Southbour 

Center • 1 - • ' 3" . ' 3- ' 3 'X : y. 220 X • 80 X 
Virginia 20 132 •t^'. if '660 906 743 200 2 oc 210 X 1 5 0 X 
Slenra 6 •,10 20 152 : 2320 2320 ooo 3 X 210 X 160 X 
Arl ington ii:oo 20 165 • '900 •'9C 985 806 200 2 X 5 6 0 X 5 4 0 X 
K*y»ton* ir.00 20 143 •6'X)0 26X 1430 1170 3 X 2 X 5 8 0 X 3 X X 
La ia hr,0(l 20 222 8 9 X 690 4 X 401 2 X 2 X 650 X 530 X 
West f ' .00 20 222 3750 376 2 X 169 1 X 1 X 5 6 0 X 550 X 
Ra l t lon r'•OC 20 222 4 5 X 460 248 203 1 X 1 00 670 X 640 X 
Washtngtor " f l O 20 222 2260 226 124 101 1 X 1 X 5 8 0 X 6 M X 
Sv/tro 66O0 20 222 138X 1380 759 621 2 X 2 X 220 X 6 6 0 X 
Momi i 660C 20 222 3 X 30 17 14 1 X 1 X 820 X 5 6 0 X 
vine 6 6 X 20 222 490(1 490 2 '0 22^ 2 X 2 X 640 X 677 X 
Evans 6 5 X 20 222 •4320 •432 788 644 2 X 2 X 550 X 530 X 

Gate Down „ l , i 11 
Time vefveec veh/aec 

laveraoel NorlhbourK Southbound NorthbourK Southbounc 
Canter •?? 0 36 1 49 
Vlnotnla 132 

^ ;'•• 
C 2 ' • 06 ' 06 

Sierra •62 064 1 69 
Arl ington 166 027 0 22 1 X 1 X 
Keyt lone •43 0 40 0 33 1 59 1 1)6 
Lake 222 0 14 O i l 1 X 1 M 
Waat 222 O X 0 06 0 53 0 53 
Ralston 222 0 07 O X 0 53 0 53 
Washlngtoi . 222 0 03 0 03 0 53 0 53 
Sutro 222 0 21 0 17 1 X 1 X 
Momi i 222 O X O X 0 53 0 53 
Vina 222 007 O X 1 X 1 X 
Evana 222 0 22 0 18 1 W 1 X 

Northbound . Average ^/eliicle* 
Mai lmum Ma i lmum Mai lmum Queue Total Average Mai lmuni L .stance to Ovetflow Affected 

Queue Queue Queue Otsslpatee f M a y Delay Delay Adiecent mt Inferaecflon? by Overflow 
veh vefvIn feel/In aee aee * *c •ec Ifeefl v e f i * ! 

Center u 15 4 ' A 5 ?'"4 4? •?;M res 5 
Virginia 31 17 332 75 41 19 2881 39 50 30 132 X 2 1 0 X yet 6 
Sierra 
Arl ington tr- 23 451 23 67 3 ' 5016 99 61 22 165 X 5 « 0 X no 
Keystone • - 19 378 69 47 82 6413 94 53 64 1 4 J X 5 8 0 X no 
Lake 3'- 16 301 30 32 6 ' 3829 53 96 69 221 69 550 X no 
Wett 1 1 13 263 9^ 26 86 1 6 ' ' X 98 82 221 69 6 6 0 X nc 
Ral t lon '• 15 304 69 33 03 1939 48 96 42 221 69 5 ' O X no 
Wathlngton 1* 8 162 34 15 37 X 2 49 •03 61 221 59 5 8 0 X no 
Sutro 4 " 23 467 19 55 02 6461 39 88 76 221 69 220 X yes 12 
Momi i 1 2C 31 1 93 11351 1 X 8 4 221 59 820 X nc 
V-na 9 166 99 16 84 1977 60 102 9 ' 221 69 540 X no 
Evana 49 24 484 '9 6 ' 6 3 6769 19 9 ' 93 221 59 560 X no 
" • nyr. , »•• . le L e"g1'" • ?9 l , , l 

Southbound Average Vehicles 
Ma i lmum Mai lmum Mai lmum Queue Total Average Ma i lmum Distance to Overftow Affected 

Queue Queue Queue Dt**l|>al*» Delay Delay 0>lay Adiecent lm Intersection? by Overflow 
veh vefVIn metere/ln **c aee *ec •ec (meteral 

by Overflow 

Canter 
Virginia •4 2 '2 26 3' 95 223C 94 63 16 •32 X 160 >es 6 
Sierra 9C "3 663 04 103 60 •26 ie6^ 46 20 '52 M 160 uC yes 26 
Arl ington 1 • 16 369 19 44 '6 3860 ' 4 65 09 165 X 54C X no 
Keyt tona tf: 23 464 '6 63 23 4792 30 49 58 143 X 330 X yet 7 
lana 12 246 62 25 98 3061 60 99 17 221 69 530 X no 
We l l 10 207 74 21 50 1252 50 10' X 221 69 560 X no 
Ra l t lon 12 249 29 26 31 •544 98 99 04 221 69 540 X no 
Wathingtnn 6 6 •24 64 12 42 729 20 104 92 221 69 630 X no 
Sutro •9 392 24 43 0 ' 6068 26 92 77 221 59 6 6 0 X no 
Moml l • 1 •6 62 1 58 92 72 110 01 221 69 5 6 C X no 
Vina ' 4 135 •3 69 1595 99 104 39 221 59 577 X no 
Evana a: 2C 396 66 s5 02 5287 58 92 09 221 59 530 X no 

• A.B'aga .ah^t« tengm - 6 ' f^atari i?C 'aati 



CtT> OF RFNO RAILROAD OELAV STUDY 
QUEUE AND DELAY ANALYSIS 
PM * f 4(5 : o c ' 

Langth of speed o< Gate Down ABt »eel< Ur !» 1] No of Lene* OItt to Neareet Int 
Train Train Tlrrte Volume Volume v*tVhour lane* metera 

(matara) iml—c) (•ecl (veh/dav) (veh/lir) Northbounc Southbounc Northbound SoutftboufHI NorthlKHind Souttiboun 

' V 2~ r'* 

• '• >: 
'̂  ' i " : * > C .r. 22' •^•t'ji 

v V g i m a 2C 162 • 6600 1650 743 906 2 X 2 X I 2'000 1 5 0 X 
S'STa F*- \ 20 163 2 3 2 X 2320 2320 O X 3 X 11000 160 X 

>• 
20 164 17900 1790 806 986 2 X 2 X 5 6 0 X 540 X 

f . ' ' 20 152 2 6 0 X 2 6 X 1170 143C 3 X 2TO 5 » 0 X 3 M X 

• 20 222 8 9 X 890 401 490 2 X 2 X 550 X 530 X 
f.'..••» 2C 222 3760 375 168 2 X 1 X 1 X 5 6 0 X 550 X 
f-t-i'H' 20 22.'' 4500 460 203 248 1 00 1 X 570 X 540 X 

v\ashi'><jto'- 20 222 2250 225 101 124 ' 00 1 X 5 8 0 X 6X X 
Sj t 'o 20 222 13800 1380 621 759 200 2 X 220 X 66C X 

t-l. 20 222 300 30 t4 17 1 X 1 X 820 X 5 6 0 X 
rc 222 4 9 X 49C 2 2 ' 270 2 X 2 X 540 X 6 '7 X 

i . a - s 22 : ' 4 S.T •4': 644 ' 8 8 2 X 2 X 550 X 530 X 

Gala Down * 1 | 
Tlma vetvsec vefveec 

(avarvga) Northbound Southbounc Nof thbound SouChbourK 
Canter '3 38 C X • 2 0 
Virginia ' 6 ; 0 2 1 0 26 0 8 0 8 
Sierra • 1 ,1 O X 0 6 4 0 1 2 
Artlngton I M 0 22 0 27 0 8 0 8 
Kayt tonc ' 5 ; 0 33 0 4 0 1 2 0 8 
Lttta 222 0 11 0 14 0 8 0 8 
Wat t 222 0 0 5 O X 0 4 0 4 
Ra l t ton 222 O X 0 07 0 4 0 4 
Wathl r ig ton 222 0 03 0 03 0 4 0 4 
Sutro 222 0 17 0 2 1 0 8 0 8 
MorrlM 222 O X C X 0 4 0 4 
Vina 222 0 X 0 0 - 0 8 0 9 
Evant c 19 0 : : 8 

Northbound Avaraga Vehicles 
Ma i lmum M a i l m u m Ma i lmum Queue Totai Average Mailrvium DietarKe to Overflow Affected 

Quaua Queue Queua Dtsslpales Delay Delay Oelay Adlacent k i t n te fMc t ton : by Overflow 
vah veh/ln metef»/ln sec t ec t ec eee (feet) vefVIn 

Canlar c.ei- r^ :,.46.i 9i: 9 : " X- r e i 
Virginia 3? iXA . 1 6e : • ttrAI^ 63 r*-: '2 •62 .X 2'C res 2,-
Sia r r t 
Arl ington 3^ ' 9 366 96 63 69 4 ^ " 3 4 59 07 164 X 56C no 
Kayt tona 49 16 329 33 56 46 5 1 « 9 9 55 42 152 X 680 nc 
Laka 25 12 246 52 36 ' 9 3172 60 95 39 221 59 550 no 
Wat t IC 10 207 74 29 41 1303 61 97 8 ' 221 59 560 no 
Ral t ton ^.2 12 249 29 36 26 1606 99 96 21 221 59 570 nc 
Wathlngton f- 6 124 64 16 76 742 73 103 01 221 59 580 rw 
Sfcrtro ' 9 382 24 60 92 5399 32 86 91 221 59 220 yes 2 -
Worrllj 1 1 16 62 2 10 92 94 ' X 76 221 59 820 no 
Vina 14 7 136 72 ' 8 3 ' 1628 44 102 3 ' 2 2 ' 59 640 no 
Evant 40 ?C 396 66 63 9 ' 666 • 42 86 X 221 69 560 no 

a- , . P ' l g t H - } { W 

I Sou thbo ind Avaraga Vehlclee 
Ma i tmum Ma i lmum Ma i imum Cueue Total Average M a i l m u m Distance to Ovarhow Aifected 

Ouaua Queue Queue Oisa Ipates Delay Delay Delay Adfacent Int. ntereecfkMi 1 by Overflow 
veh veh/ln lee t in • • c • * c •ec •ec (feetl 

Cantar 
•Vg in ia 4 • 2 : A A i M -4 4929 1^,, 6f 48 '62 X '60 yes 4 : 
S'frra 9'- 33 66- 33 ' - - 4 9 •6292 66 35 42 153 X 160 yes 82 
Aft lngtcn 4f 22 449 49 96 19 669- -8 53 9 ' 164 X 640 no 
Kavt tona 

*• 
30 603 -8 •49 90 9 '14 13 38 26 '62 X 330 yes 46 

L aha 16 301 3C 46 37 4021 87 9 ' 96 221 59 530 no 
Wat t 13 253 91 3 ' 04 1641 73 94 93 221 59 650 no 
Ral t ton '6 304 69 46 99 2038 22 9 ' -5 221 59 540 no 
Wathlngton 9 •52 34 20 83 923 30 • 0 ' 27 2 :1 59 530 no 
Sutro 23 4 6 - 1 9 -9 30 -026 54 8 ' 60 2 2 ' 59 560 nc 
Momi i ' 2 : - '̂ 2 6" 11383 109 53 22^ 69 560 no 
Vina 0 ' r ^ 09 22 89 202-68 1 X 4 3 221 69 677 no 
:van t 24 484 '9 93 4 ' 7393 0 - 80 60 221 59 530 no 

: : lee' 



CIT-Y Of RENO RAILROAD OELAY STUOY 
QUEUE ANO OELAY ANALYSIS 
O f f f f AO v f ftO 

Langth of Speed of Gat* Down ABT Average K l l f4o of Lanea DIat to laeeraet Int 
Train I ra ln Tim* Volume Volume vetVhour lanee metera 
feet mph laveragel l y e h / d a i ) (vefvhr) Northbound Southbounc Northbound Southbound f fof thbound Souttt twur 

Center f.' - ' : ' X '.af M» ? y. v: X ''•'. X 
vi.glnia 6VX' 20 222 1660C 66C ,163 2<i- 2 X 2 X 2 ' O X 160 X 
Sierra 6 5 X 20 222 232X 928 928 O X 3 X 2 1 0 X 160 X 
Anington 660C 20 222 17900 716 394 322 2 X 2 X 5 6 0 X 640 X 
Keyt lone 6 5 X 20 222 26OO0 1040 572 468 3 X 2 X 5 « 0 X 330 X 
lake 6 5 X 20 222 8 9 X 366 196 160 2 X 2 X 660 X 530 X 
Wett 6 5 X 20 222 3750 150 63 68 1 X 1 X 6 6 0 X 550 X 
Ral t lon 6 6 X 20 222 4 5 X 18C 99 81 1 X 1 X 570 X 540 X 
Wathlngton 6 6 X 20 222 2250 90 50 41 1 X 1 X 5 8 0 X 6 M X 
Sutro 6 6 X 20 222 '3800 662 304 241 2 X 2 X 220 X 5 6 0 X 
Momi l 6600 20 222 3oe 12 7 1 X 1 X 820 X 5 6 0 X 
Vina 6600 20 222 4 9 X 196 I X 89 2 X 2 X 540 X 677 00 
Evana 6 ' W 20 222 •432n 673 315 269 2 X 2 X 550 X 530 X 

Get* Down ( K l l d(1l 
Time vefveec vefvaec 

(averagel Northbound Souttifroufid Iforth bound Southbounc 
Canter 0 16 1 59 
V l r f n l * 222 0 10 O X 1 X ' X 
Sierra 222 0 2 6 1 69 
Arl ington 222 o i l O X 1 X 1 X 
Keyatorie 222 0 16 0 13 1 59 1 X 
Lata 222 0 05 004 106 1 X 
Watt 222 0 02 0 02 0 53 0 63 
Ral t ton 222 0 03 0 02 0 63 0 53 
Wath lngton 222 0 01 0 0 1 0 53 0 53 
Sutro 222 om 0 07 106 1 06 
Momi l 222 o x O X 0 53 0 53 
Vine 222 0 03 0 02 1 X 1 X 
Evan* 222 0 w 0 0 ' 1 X 1 X 

f4or1ht>ound Average Vehklea 
Ma i lmum Ma i lmum Mai lmum Queue T o u l Average Me i lmum DIetance to Ovetflow Affected 

Queue Queue Queue OMslpatee Delay Deley Delay Adtecent kit ktfersectlon? by Overflow 
veh vefVIn feet/In •ec •ec tec aee (feetl vefvki 

Center 34 21 46 4'i.'4.' i l i '4 ."}' 55 iJ ! M ves ' Viiglnia 22 11 223 44 23 29 2'36 93 I X 26 221 59 2 ' O X yes 2 
Sierra 210 X 
Arl ington 24 12 242 40 25 50 2994 68 99 36 221 59 5 6 0 X nc 
Keystone 36 12 234 72 24 60 4334 02 99 ' 2 221 59 5 8 0 X no 
Late •? 6 120 52 11 98 140' 64 106 " 221 59 660 X no 
West ^ 101 56 1001 68ex I X X 221 59 5 6 0 X no 
Ralston 6 6 '21 88 12 13 ' 12 1 ' '06 06 221 59 570 X no 
Wathlngton 1 1 80 94 590 346 6 ' 10 ' 92 221 59 5 8 0 X no 
Sutro '9 9 186 88 19 16 2249 46 101 98 221 59 220 X no 
M.^mii 0 8 13 0 ••' 46 17 11041 221 59 820 X no 
Vine 3 66 35 6 44 766 66 10 '67 221 59 540 X no 
Evant '9 tc '93 92 ' 9 94 2341 95 IOI 65 221 59 550 X no 
• " .«.age • •n., ie .e igir- .''" 'ee' 

Southt>ound Average Vehlclee 
Mai lmum Ma i lmum Mai lmum Queue Tout Average Ma i lmum Diatance to Ovetflow Affected 

Queue Queue Queue Ditelpataa Oelay DeUy Dei ty Adlacent k i t Intereectlon? by Overflow 
•eh veh/ln rrwtere/ln tec •ec tec t ec «e«l 

by Overflow 

(enter 
Virginia 19 9 ' "2 ••' 18 -C 2196 4> '02 ' - 22 ' 69 16C X yes 

yet Sierra 19 38" 6 ' 42 88 7553 35 92 83 22 ' 59 1 6 0 X 
yes 
yet 36 

Arlington 20 10 • 9 6 1 ; 20 44 2399 99 101 44 2 2 ' 59 540 X no 
Keystone 29 14 ; 99 - • X 9 8 3637 81 97 21 221 59 330 X no 
Lata ' 99 6 ' 9 " 1140 41 I X 14 221 59 530 X no 
West 4 4 63 IC 8 13 477 22 1 X 8 8 221 59 550 X no 
Ral t lon 

•• 
6 99 '2 9 62 576 89 I X X 221 69 540 X no 

Wathingtnn 2 49 96 4 9 ' 282 19 I X 44 221 59 530 X no 
Sutro 

"• 
8 152 9C 15 43 '911 99 103 58 221 59 5 6 0 M no 

Moml l 0 6 66 0 83 36 93 11048 221 59 5eox no 
Vina ' 3 64 29 6 24 615 74 1 X 2 3 221 59 577 X no 
Evana •6 1 8 •69 6* ' f '996 2 ' 'C3 31 22 ' 59 630 X no 

*' A.e'age ven.cje '.ength - 6 • n'eiers 120 fee' 



C l T Y O F R E N O R A I L R O A D D E L A Y S T U D Y 

Q U E U E A N D D E L A Y A N A L Y S I S 

>f 4« 7c " 

Length of Speed of &ate bown fuTUftl Pmrnl. Ur •XI I No of Lana* OltL .0 f4eareet Int 
Train T r a i n Time ADT VOL Volume vefvftour Une* laet 
( feet i (feet/eecl laveragel (vehldaifl (veh/hr) Northbount S o u t h l K H i n i NorthboufK Southboun c f forthbound Soulhbour 

'ente' 660.~ 2. •46X ' 4 ' - : • 1'.. ' iL 
'. .g-LA CSX 2C 132 "SOC 1'9C 9-i 8C' 2 210 160 
s * n a 6 6 X 20 162 251X 2510 2510 0 210 160 
A n i n g i o f 6 6 X 20 166 193X i930 1 X 2 869 2 560 540 
oeyS'one 6 5 X 20 143 2 e i x 2810 1646 '265 3 5*0 330 
• . l ire 6 5 X 20 222 9 6 X 960 528 432 2 55C 530 
. S e l l ' 65O0 20 222 4 1 X 410 226 '85 1 56C 560 
"a'ston 6500 20 222 4 9 X 490 270 221 1 57C 540 
A a s r i i n g t o i ^ 6 5 X 20 222 2 4 X 240 132 I X 1 580 530 
S j l - r 6600 20 222 ' 4 9 X 1490 820 6 7 1 2 220 560 
M o i ^ l ' 6 6 X 20 222 3 X 30 17 14 1 820 560 
; . ' le 6600 20 222 6 3 X 530 292 239 2 540 577 
f . a " ! 66CIC 20 222 ' 6 4 X • 6 4 0 84- 693 2 2 660 63C 

Gate 6 o w n m i l A l l 
Time vehisec veh;sec 

laveragel N o r t f t b o u r r * S o u t f l b c u n d Northbound S o u t h b o u n d 
Center , i ; 2 *Z • 69 
V i r g i n i a 132 0 27 0 22 1 X ' X 
Sierra 162 0 70 0 1 6 9 
A r l i n g t o n 165 0 2 9 0 24 1 X 1 X 
K e y e t o n e '43 0 43 0 36 1 59 1 X 
1 a t a 222 0 15 0 12 1 X ' W 
W e i l 222 0 X 0 0 ' 0 53 0 63 
R a l t l o n 222 0 07 P X 0 53 0 i . 
W a a h l n g t o n 222 0 04 0 03 0 53 0 53 
S u t r o 222 0 23 0 IS 1 X 1 X 
M o m l l 222 O X O X 0 53 0 53 
V i n e 222 O M 0 0- 1 X 1 X 
E v a n s 222 C'24 C '9 1 X 1 X 

Northl>our>d Average Vehicle* 
Ma i lmum Ma i lmum Mai lmum Queue Total Average Ma iknum Dtetartce to Overflow Affected 

Queu* Queue Queue O l e s l f M t e t Delay DeMy Deley Adiecent un n t e r e e c t l o n ' b y O v e t f l o w 
•eh vefvki feet/In sec tec tec tec Ifeetl v e f v l r i 

C e n t e r i • 2 ' l i s • ! . • ) • 4 ^ V ' ' . ' V 22* r e i I . 

V i r g i n i a 36 ' 8 3 ; * 9 ' 45 65 3'8e -4 4 9 ? ' ' 3 : X 2 1 0 yes 24 
S i e r r a 

A n i n g t o n 4 9 24 4 8 6 62 63 59 6660 69 166 X 660 no 
K t y t t o n e 6 ' 20 4 0 9 27 52 99 6C • : 5 ' ' 9 143 X 660 n o 
L a h a ' ' 16 326 X 36 68 4- -9 -ji. 9"- 4 - 221 69 6^.0 rrc 
W e t l ' 4 14 2 7 7 6 0 29 'C 1 '4 3 99 s - '0 221 59 6fiO no 
R a l t t o n ' 7 331 77 36 46 2140 24 95 16 221 69 5 70 no 
W a t h l n g t o n f 8 162 5 0 •6 4 - 9 6 ' 12 103 13 221 69 580 no 
S u t r o S.' 25 504 4 3 80 60 7117 29 87 X 221 59 220 y e t 4 ' 
M o m i l ' 2 0 31 1 93 11351 1 X 8 4 22 ' 59 920 n o 
V i n e '9 9 179 43 18 33 2152 39 102 33 22 ' 59 640 no 
E v e n t •• 26 622 32 63 33 7461 6 9 96 36 222 X 56C nc 
" f. .r-32. . r 6 ' - e ' e ' S 

South bound . Average Vehlclee 
Ma i lmum M a i l m u m M a i l m u m Oireue Total Ayerage Ma i lmum DIetance to O v e r f V > w Affected 

Queue Queue Q u e u e Dtsslpales Delay Deley Oelay k d l a c e n t In t ntereectlonl by Overflow 
•eh vehfln m e t e r e / t n sec sec tec tec (meteral 

ntereectlonl by Overflow 

C e n t e r 

V i r g i n i a :9 '̂  .'•s.i 36 C • 245 1 4 , 52 ^6 ' 32 X " x yes 24 
S i e m i 

•.» 
35 • X 62 " 9 -1 •4344 39 42 67 162 X 160 y e t X 

A r l i n g t o n 40 20 398 X 48 62 425 ' 67 63 72 '65 X 640 no 
K e y t t o n * 6C 26 502 2 9 ' 0 6- 5 3 " 20 4 ' 6 ' 143 X 330 yes 29 
L a v * 13 .'• • t ' 28 29 3322 26 98 26 221 55 530 no 
W e t l 11 2 2 ' - J 23 -2 1392 95 • X M 221 59 55C no 
R a l t t o n ' 4 ' 4 2-1 46 28 96 1 7 X 2 6 97 99 221 59 540 no 
W a t h l n g t o n •32 96 '3 30 780 73 '04 52 22 ' 59 530 no 
S u t r o 4 • l ' 2 • ' 4 ' 2 3 6647 39 9 ' 33 22 ' 59 560 no 
momil • •662 1 68 92 -2 l i e C 22 ' 69 660 no 
/ I n a ' • •46 6C ' 4 7 - • ' 3 4 96 103 87 221 69 677 no 
- v a n * 4 ; ' .1 42- 31 49 26 6796 20 90 84 222 X 630 no 

" Average vehicj* Length = 6 ' ^ * le rs ;2C tee'i 



CITY Of RENO RAILROAO DELAY STUDY 
QUEUE ANO OELAY ANALYSIS 
PV PI Hf V f Atl 

Length of Speed of Gate Down EUTURE Peak Hr * 11 No of Lanee Olst to Neera^l Int 
Train Tram Time A D l VOL Volume vefVhour lanee feet 

(«e«) (feet/sec) (•ecl (veh/dayl (vefi/hO Nofthbound Southbounr Nofthbound Southbounc Nor thbound Southbour 

'.'erve' 6S'.._ 23 ' 4 ' / v , ' 4 6 ' '4 ' , ' . 3 y C • !. 22'. •X ' i>c y. 

V irg.n.a 6600 20 162 178X 1780 801 979 2 X 2 X 2 ' 0 X 1 5 0 X 

Siena 6600 20 153 2 6 1 X 2510 2610 ox 3 X 2 1 0 X 160 X 
Antngrnn 6500 20 164 193O0 1930 869 1 X 2 2 X 2 00 5 6 0 X 540 X 

. eysl'-'ne 6600 20 152 2 8 1 X 2 8 ' 0 '266 1546 3 X 2 00 5 « 0 X 3 M X 
: a.A 6500 20 222 9 6 X 960 432 629 2 X 200 650 X 530 X 
t.rrv 6600 20 222 4 1 X 4 ' 0 185 226 1 X 1 X 5 6 0 X 560 X 
BaH'On 6600 20 222 4 9 X 490 221 270 1 X 1 X 570 X 540 X 
Aashinglon 650C 20 222 2 4 X 240 I X 132 1 X 1 X 5 « 0 X 630 X 

Suirc 650C 20 222 149X 1490 871 820 2 X 2 X 220 X 560 X 
Morn* 6 6 X 20 222 3 X 30 14 17 1 X 1 X 820 X 5 6 0 X 
. "e 6 6 « : 20 222 6 3 X 630 239 292 2 X 2 X 541, X 677 X 
1 .i-r, hbuc 222 ' 6 4 X 64C 693 94- 2 X 2 X 550 X 630 X 

Gate Down <f.t) Kl) 
Time vefveec v*tviec 

(averagel Northbound Soutf ibourM Northbound Soutt l l iounc 
Center , 4C O X 1 2 C 
Virginia •r . r 22 0 2 ' 0 8 0 8 

Sierra rr . 0 X 0 70 0 1 2 
Ar l ington '64 0 24 0 29 0 8 0 8 
Keystone 
Lsks 

162 
222 

0 36 
0 12 

0 43 
0 16 

1 2 
0 8 

0 8 
0 8 

West 222 O M O X 0 4 0 4 
Rsls lon 222 0 X C O ' 0 4 0 4 
Wash ington 
Sutro 

222 
222 

0 03 
0 19 

004 
0 23 

0 4 
0 8 

0 4 
0 8 

Momi l 222 O X O X 0 4 0 4 

v ine 222 0 07 C X 0 8 0 8 
Evan* 222 0 19 0 24 0 8 oe 

Northbound • Ayerage Vehlclee 
M a i l m u m M a i l m u m Ma i lmum Queue Total Average Mailmum Oletanca to Overf low Affected 

Queua CXieu* Queue 01 • • Ipa tes Delay Delay Oelay Adfac^nt kit ntereect lon 1 by ©•/eff low 
ven velVin feeVIn • • c t ec t ec t ec ( f e « l veti/tn 

C*nt*r 1 36 '3*1 5." ."226; 6 : 9C .. . •• X res 93 

Virginia 31 18 360 46 62 42 4044 53 68 47 16: X 210 yes 26 

Sierra 
An ing ton 4 , 20 395 65 70 91 4645 13 67 2 ' 164 X 560 nc 

K e y t t o n * .3 18 365 83 62 X 5736 87 53 75 152 X 580 .... 
Late ; ' 13 266 v l 39 10 3 4 6 6 X 94 18 221 69 650 nc 

W e t l '' • 1 227 13 32 66 1443 16 96 60 221 59 560 nc 

Ral t ton ' 4 14 271 45 40 0." 177566 93 83 221 59 670 no 
Wa th lng ton ' 132 95 17 97 796 26 102 49 221 59 580 no 

Sutro A ' 21 412 ' 1 67 24 6960 31 86 X 221 69 220 yes 
Morri l l 1 16 62 2 10 92 94 I X 76 221 59 820 no 

V l n * " - 146 8C 20 0^ 1773 38 •01 62 221 59 640 no 

Evans 43 21 426 56 70 22 6223 ' 0 84 -4 22 ' 69 550 no 
- .e aQ*. . - 6 • -nple'S 2-: 'ee-

Southttound Average Vehlclee 
Maitmum M a i l m u m Ma i i i num Queue Total A-erege M a i l m u m Oietarvce to Overf low Affected 

Queua Queue O u * u * Dieelpata* Deley |\,',. Delay Adjacent kit n tereechoni by Overf low 

veh veh' ln f a e l l n sac • • c •ec tec (teet) 
Center 
Virginia l i 4 4 , • ' 9? 4 • 64X -s 53 4 - '62 X 16C yes 48 

Sierra 3^ ' 1 1 1 - 2 ' 2 1- •9477 32 32 - J 163 X 160 vr$ 90 
A' ngton 49 24 493 6 ' 94 73 6279 92 61 78 164 X 540 '10 

Keystone 65 33 652 54 176 03 10'02 80 35 22 162 X 330 yes 6'> 

I s ta 33 16 325 X 49 ' 4 4409 21 30 48 221 59 530 no 

Wast 14 14 277 6C 41 ' 4 1823 40 93 45 221 59 650 no 

Ralston 1 - 17 331 7 ' 51 02 2261 ' 1 90 M 221 59 540 no 

V I sh ington 9 8 162 60 22 36 991 X 1 X 6 4 221 59 53C no 

Sut 'o 6^ 25 504 43 88 13 -811 60 ' 9 27 221 69 560 nc 

Moml l 1 1 20 3 ' 2 6- • •3 93 •09 63 22' 69 560 no 

Vina lr. c • ' 9 43 24 96 22 • • 94 99 68 221 69 67- no 

t v a n s r. 26 621 35 92 32 9 '92 96 • 8 2 1 221 59 630 no 



CITY 0» RENO RAILROAD DELAV STUDV 
OtJtiJC AND OELAV ANALYSIS 
: -T p^ 

Length of Speed of Gate Down ABT Average 1 i l l No of (_jnee Dial to Nearaat Int 
Train train r ime Volume Volume •efvfvour Unee feet 
teet mph Overage 1 IveMdavl i v e h ^ f l NorthboufK Southbount f lor thbound Southbourtd Northbound Southbour 

C e n l a r f . JC 145.x 59C 6«C ^ X '.oi 220 X '9C X 
V i r g i n i a f.:. 20 722 I ' B X 7'2 392 320 2 X 200 2 1 0 X •60 X 
Ste r ra n' 1.^ 20 222 261X '0O4 '004 O X 3 X 2 1 0 X •6C X 
A f l l n g t o r r ' V 20 222 193X " 2 425 34 ' 2 X 2 X 5 6 0 X 640 X 
K a y t t o r > a ^,1 1 20 222 281X " 2 4 619 606 3 X 2 X 6 8 0 X 330 X 
I r ' , V 20 222 9 6 X 384 211 1 ' 3 2 X 2 X 550 X 530 X 
f v a t ' 20 222 4 1 X 164 90 74 1 X 1 00 5 6 0 X 550 X 
R a l t l o n r • 20 222 4 9 X 196 I X 88 1 X 1 X 670 X 6 4 0 X 
W a i M r g t o r . \ -u 20 222 2 4 X 36 53 43 t X 1 X 5 8 0 X 530 X 
S o t r o I-' ' 20 222 • 4 9 X 696 328 268 2 X 2 X 2 2 0 X 5 6 C X 
M o r r i l l 20 222 3 X 12 7 5 1 X 1 X 920 X 6 6 0 X 
V i n a 

• 
20 222 6 3 X 212 1 1 ' 96 2 X 2 X 640 X 677 X 

E v t n t 6 S ' X 20 222 • 6 4 X 6 1 6 339 2 ' ' 2 X 2 X 550 X 5 3 C X 

Gate Down <1 1(11 dl 11 
Time veh/»ec vefveec 

laveragel Northbound Soutf ibound Nortf ibouno Southbound 
C e n t e r - ' f ' 69 

V i r g i n i a : 1 ' : 09 ' '.IF ' Ofl 
S i e r r a 222 0 29 1 69 
A r l i n g t o n 222 012 C 10 1 X 1 W 
K a y t l o n a 222 0 17 0 14 1 59 1 « 

l a k e 222 O X 0 06 1 X 1 « 

W e t l 222 0 03 0 02 0 53 0 53 
R a l t t o n 222 0 03 0 02 0 63 0 53 
W a t h l n g t o n 222 001 0 01 0 53 0 53 
Sutro 222 O X 0 0 ' 1 X 1 X 
M o r r t l l 222 O X O X 0 63 0 63 
V i n a 222 0 03 0 03 ' X ' X 
Evana 222 0 09 O X ' X 1 X 

Northbound Average Vehicles 
Ma i lmum Me i lmum Ma i lmum Queue ' o f a l Average Mai tmum DIetance to Oiiefftow Affected 

(3ueue Cueue Queue OleAlpates Delay Oeley Delay Adiecent k i t interaectlon? by Overflow 
veh v e h / k i teetnn see aee sec aee Ifeetl vefVIn 

C e n t e r V .".f i ' 4 4 ! 1 4 ' M!" 5Ji !5 yes ; V i r g i n i a 24' 04 26 34 2976 03 99 43 221 59 2 1 0 X r e s 6 
S t e r n 2 ' O X 
A r l i n g t o n 13 261 36 27 74 3258 22 98 47 221 59 5 6 0 X •Xl 
K a y t t o n a 13 253 68 28 83 4-26 46 98 83 221 59 6SC X no 
L a k e 7 1 3 C X 1298 1524 73 134 66 22 ' 69 660 X no 
W a t t r 6 1 • 1 04 11 X 645 67 106 56 221 69 6 6 0 X no 
R a l t t o n '32 ' 1 1327 779 20 104 64 221 59 670 X no 
W a t r m g t o n 1 3 65 X 8 31 370 33 10 ' 73 221 59 580 X •X. 

' 0 20 ' 77 20 82 2445 61 101 28 221 59 220 X -r 
M r r r i h 0 8 13 0 77 <6 1 ' 11041 221 69 820 X 
V ' n e 4 7 ' - - 698 62C 26 1 0 ' 41 221 59 640 X " C 
E v a n t 2 ' •0 2 X 64 21 69 2635 6 - ' X 96 221 69 660 X nc 

-•• le , f'-Q— J'^ 'ee' 

Southbound Average Vehicle* 
Mai tmum Mai lmum M a i i r T H i m Queua ToUl Average Ma i lmum DIetarrce to Overflow /l/tected 

Queue Queue Quaua Diatlpatea DeUy Delay Delay Ad)ecent k i t Intereectlon? by Overflow 
veh •efi/ln feet in eee aee sec aee ( ' •et i 

by Overflow 

C e n t e r 

V i r g i n i a •: ' 9 " 2. 2C >- 2395 34 ' 0 ' 49 22' 63 •6C X yes 9 
5 » e r r t t : 2" 411 99 4 ' 14 9303 63 91 36 221 59 160 X yes 4 ' 
A r l i n g t o n 2- 11 213 94 22 14 2 6 X 49 '00 " 221 69 540 X no 
K a y t t o n a }i '6 311 34 33 86 39-6 53 96 " 221 59 3 M X no 
l . J h t 6 • X 36 • 0 51 1234 36 •06 -8 221 59 530 X no 
W a t t 5 5 9C 95 8 92 523 56 i « 51 221 59 550 X nc 
R a ' t t o n ' •39 69 10 ' 4 630 66 106 6 ' 221 59 540 X r y i 
W a t h l n g t o n 3 53 '9 6 13 301 44 1 X 2 9 221 59 530 X no 
S i r t ' o 9 •66 09 16 '5 196' 34 103 0 ' 221 59 5 6 C X no 
Mon- . . , 0 6 66 C 63 36 93 " 0 48 221 59 S«OX no 
V i n e 3 58 ' 2 668 66? 29 ' X 0 3 221 59 577 X no 
E v a n a 9 i ' 0C3 17 36 2038 63 '02 ' 5 221 59 630 X no 

6 ' 'nefe'S 0 "eel 



APPENDIX G 
DELAY RESULTS 

• 1995 
• 2000 
• 2007 
• 2015 



DELAY SUMMARY 

>»a' 

a m t P«ai 

TgtJf D9iay Pa- faat P€'<oc N O W H S O ^ ^ Q 

•••lla' 
Virginia 
S f t r m 

K e y ' ' " " * 
a t e 

•Ai»»i 
Ralston 
•\a%r>Angto' 

j t i C 

V "a 
E >a"f 

-tm-
12 7 

40 

64 
22 
27 
13 
99 
2 

28 

- f i r 
's 
0 

1J0 
140 
lOJ 
42 
51 
24 

'69 

-nr 

194 
210 
1S3 
63 
76 
36 

253 
5 

80 

I M f t a l 

45 
0 

60 
25 

'01 
2 

19 
—ttr

tt 
0 

146 
16« 
113 
47 
57 
27 
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4 

59 
200 

220 
239 
I 'd 
' 0 
88 
4(J 
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89 
30C 

-tm 

-twr-
12 ' 
2 2 

-tm 
PM Paali 

121 
149 
95 
39 
47 
22 

169 
3 

49 

228 
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179 
74 
9C 
42 

299 
6 

93 

342 
423 
?S9 

62 
449 

140 

0 
-rm 

•2 7 
22 

—mr 
'20 

0 
137 
t<9 
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43 
S3 
25 

171 

SS 
H ' 

-!m- -Tter 
36 

I K ! 
776 

0 
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319 
I M 
•2 
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47 

337 
8 

•03 
353 

;?M' 

339 
0 

38' 
4 '9 
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ISI 
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-tm-
12 ' 
95 

24 
19 0 
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0 

397 
57' 
184 
79 
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48 
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695 
0 
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3S7 
150 
178 
86 
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•rm 
36 

2 ' 0 

QWP.A 
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a. 
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«S 
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0 
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51 
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298 
145 
94' 
20 

319 
979 

-tm-
«S 

f T W 
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2 ' 0 
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• 032 
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510 
C 
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463 
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51 
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29 
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0 

UK 
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35 
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83 
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32 

149 
3 
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-rm 
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138 
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27 
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13 
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S3 
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77 
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SS 
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TTTT 
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71 
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161 
79 

soe 
11 
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'7 
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75 
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12 

167 
0 
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348 
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32 

118 
0 

WW 
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35 
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13 
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CITY O f RENO RAILROAD DELAV STUDV 

1 
Summary of Results 

• 
AM PE.AK Nt 5 r i n t > O u n O 1 
Yea-

Maximum Total Uelay (minutesl Average 
Yea- vehicles 1995 T 9 9 F 1 9 9 . > 3001! im- JBBl Delay 
irainv'Day 1- Queue ?4 3( rH 3C ( s e i vef 
T 'a nj Pggt •995 20Z -r • ; 1 2 •995 H 
Center 49 1 ' 5 05 ' 4 9 39 224 Of 89 58 169 29 263 94 9 ' 9E wi 
Virqinia 28 3 39 53 74 70 112 o; 44 61 84 30 126 4f 83 8'. 
Sierra C C 0 00 0 00 OOC 0 00 0 00 0 OC 

8'. 

Arl ington 38 4 ; 6 8 55 129 53 194 3C 77 46 146 37 219 5! 106 IOS H 
Keystone 4 8 i . 74 2 2 140 25 2 1 0 38 83 86 158 47 237 7C 91 93 n 
Lake 26 26 54 01 102 06 153 IC 59 88 113 16 169 74 124 126 
West 11 i : 2 2 39 4 2 31 63 47 24 72 4 6 72 70 09 122 123 
Salston 13 14 26 98 50 99 76 49 30 35 57 36 86 03 124 126 
vi/ashington 6 12 59 23 79 36 69 14 20 26 63 40 25 1 1 ' l i e 

• 
Sutro 4 0 44 89 39 168 9 2 2 5 3 38 100 65 190 2 0 285 30 133 136 H 
Morri l l • 1 9 2 3 63 5 46 1 92 3 63 5 45 112 112 
Vine 14 • 6 28 29 53 46 80 18 31 29 59 13 88 70 l i s 119 
Evans 0 45 L OC 0 00 C 00 106 68 199 70 299 56 • 3 8 
TOTAL 274 3 4 ^ 1 49" 939 1409 664 I2ii 18P3 111 • - 5 

AM PEAK So J th tK iuno 1 
vea' 

Max imum Total Dela (minutes' Average 
vea' Vehicles 1995 1995 1995 JOOO 5080 Uelay 
1 rams Ittl, • n Queue • : ' 36 12 ' 24 36 sec ve"" 

• 
• ra I S P e d - •S96 • . 3 • 
center C 0 C 00 C D 3 CPA COB 
Virginia 23 25 30 9 2 £ ,«43 87 55 34 70 65 57 9 8 36 79 8 ' 
Sierra 8 3 9 2 163 2 2 30B 44 4 6 2 67 189 91 358 88 5 3 8 32 116 122 
Arl ington 31 34 53 36 100 84 1 6 ' 26 59 9 2 113 23 169 8 5 101 103 
Keystone 4 0 4 3 6 4 6 9 122 24 183 36 73 71 139 30 2 0 8 95 97 100 H 
Lake 21 2 3 4 3 23 81 6 9 122 53 47 81 to 35 135 53 122 123 

• 
West 9 10 17 99 33 99 50 99 19 82 37 46 56 2 0 120 121 
Ralston 10 12 21 6 0 4 0 81 61 22 24 23 45 78 6 8 67 122 123 
Washington 6 6 10 19 19 27 28 90 1 1 4 8 21 70 3 2 55 116 117 
Sutro 3 2 36 70 53 133 29 199 94 79 06 1 4 9 4 1 2 2 4 12 129 131 
Morri l l 1 1 1 57 2 97 4 45 1 57 2 97 4 4 5 112 112 
Vine 12 13 22 88 4 3 23 64 86 25 28 4 7 77 ' 1 6 5 117 1 1 ' ' 
t v a n s 3^ : oc c oc : 0 -: 82 86 166 69 234 89 • 3 2 
T O T A L i':z 'ilf ' 2 2 5 ^537 I l l ' 

PM PEAK Non hOojnc 1 
Yea-

Max imum ToUl Dela Iminutesi Average 
Yea- V th i c l cs 1995 T995 1995 2000 3000 2006 Dtlay 
TramSi'Dav IP Queue i ; " 24 36 ' r • 24 36 i sec/vei l 
I 'a Pea' 1995 2 0 0 0 2 4 6 2 4 6 •995 2 3 0 0 H 
Center s- 96 582 05 1099 94 1649 91 6 6 7 6 2 1261 64 • 8 9 2 4 6 185 • 9 3 
Virginia 28 31 106 77 199 8 ' 29S 81 1 1 9 6 9 2 2 6 20 3 3 9 2 9 104 107 
Sierra 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 00 

107 

Arl ington 31 34 120 58 227 87 T41 80 136 6 8 2 5 8 29 3 8 ' 44 108 111 
Keystone 4 2 4 6 149 17 2 8 1 90 4 2 2 LT. 169 05 3 1 9 47 4 7 9 21 9 9 102 H 
Lake 21 23 84 88 179 30 2 6 8 95 105 31 199 02 2 9 8 53 126 127 Wl 
West 9 10 39 26 74 20 111 30 43 40 8 2 01 123 01 123 124 
Ral t ton 10 12 4 ' 40 89 58 134 38 53 39 100 89 151 33 126 126 
Washington 5 6 21 99 41 56 6 2 35 24 8 2 4 6 90 70 35 118 119 
Sutro 32 36 158 11 2 9 8 78 4 4 8 18 178 4 2 3 3 ' 16 5 0 5 75 130 1 3 9 H 
Morril l ' 1 3 34 6 32 9 4f 3 34 6 32 9 4 8 1 -.: 112 H 
Vine i r • 3 49 45 93 46 140 17 54 73 103 4 3 155 14 119 119 
Evans c c OC C 00 0 00 186 81 363 03 5 2 9 54 140 
TOTAL 27& 344 1 n - • 2593 3889 •••43 3294 4 9 4 2 '23 ' 2 " • " M PEAK S o j ntxiunc 

rea ' 
Max imum Total Dela (minutesi Average 

rea ' Vehicles 1995 1995 1995 2000 3300 2000 Delay 
Traini'Dav I'l Queue 12 7 24 36 12 7 24 36 i secve" 
Irains Peak 1995 :ooc 4 6 2 4 6 - '?5* 2ZdZ 
Center Q C 00 0 00 COO C 00 COO C 00 • Virginia 3e 38 137 86 2 6 0 50 390 75 157 38 2 9 7 40 4 4 6 10 111 115 
Sierra 84 92 4 2 3 68 800 66 120C 97 5 1 0 10 9 6 3 97 1446 96 141 154 
Arl ington 38 4 2 ' 5 8 33 299 21 4 4 8 82 181 28 3 4 2 57 5 1 3 85 116 120 
Keystone 51 56 2 4 2 84 4 5 8 91 6 8 8 36 287 95 544 1 5 8 1 6 1 2 131 142 H 
..ake 26 28 119 53 2 2 5 89 338 83 133 13 2 5 1 58 377 37 130 132 
iVest 11 12 4 9 20 9 2 98 139 48 54 53 103 05 154 57 126 128 
'<altton 13 14 5 9 72 112 86 169 28 67 52 127 59 191 39 130 132 

\ /Vashington 6 7 27 26 61 51 77 27 30 8 2 58 23 87 36 119 120 • j u t ro 4 0 44 2 0 3 35 384 28 5 7 6 4 3 2 3 1 02 4 3 6 58 6 5 4 8 7 143 147 H 
» Morrill 1 1 4 10 7 74 11 61 4 10 7 74 11 61 112 112 

\ / ine 14 16 6 1 39 116 01 174 02 68 0 ' 128 63 192 94 120 121 
f vans 45 0 00 0 00 0 00 242 5- 4 5 8 40 6 8 ' 6C 149 

) OTAL • 4 6 " . If 4216 • 3 6 6 3'2'C 558C • 2 5 131 

1 
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City of Reno 
Railroad Crossing Study 

1995 BOTH DIRECTIONS 
Total Delay (minutes/day) 

lilrl I 
Center "'irginia Sierra Arlington Keystone Lake West Ralston Washington Sutro Mornll Vine E vans 

1995(12 7) n 1995(24 0) • 1995(36 0) 



OE F PEAK Nol ' -bQuig 
M a x i m u m T . ' a l D e l a Y ( m i n u t e s ) r» e r a g e 

Year V e h i c l e s 1 9 9 5 1995 1995 2000 2 0 0 0 2300 O e l a y 

Trains. 'Day ir- Q u e u e 12 7 24 36 12 7 24 36 i s e c v e " 

T r a - i s ' P e a i . • 9 9 5 2 c : : 10 18 27 IC 18 27 • 9 9 5 2000 
C e n t e r 29 i i 546 6 6 1033 06 1549 59 608 77 1150 4 2 1725 64 • 2 1 122 
V i r g i n i a 19 21 362 73 6 8 5 48 1028 21 4 0 2 54 760 70 1141 05 12 - 122 

S i e r r a 0 0 0 00 0 00 0 00 0 00 0 00 0 00 
A r l i n g t o n 21 23 396 81 7 4 9 87 1124 81 4 4 0 14 831 76 1247 64 121 • 2 3 

K e y s t o n e 30 33 675 24 1087 07 1630 61 6 3 8 41 1206 44 1909 6 5 121 122 

L a k e 10 11 188 6 6 356 5 3 534 79 207 63 392 36 588 55 116 116 

W e s t 4 5 79 14 149 55 2 2 4 33 86 87 164 16 246 24 115 115 

R a l s t o n 5 6 94 27 178 14 267 21 105 13 198 67 298 00 I i f i 116 

W a s h i n g t o n 3 3 4 5 65 86 26 129 39 51 26 96 8 7 146 3u 113 114 

S u t r o 16 17 2 9 8 83 564 7 2 84 7 07 331 94 6 2 7 29 9 4 0 93 119 120 

M o m l l 0 0 7 17 13 55 20 33 7 17 13 55 20 33 111 111 

V i n e 6 6 102 14 193 03 2 8 9 54 112 55 2 1 2 6 9 3 1 9 0 3 114 114 

E v a n s 0 18 C 00 COO 0 00 345 32 6 5 2 58 978 8 7 120 

T O T A L 142 • ' 5 2 6 9 ' 5 0 9 ' 7 6 4 6 3338 6 3 C - 9 4 6 ' • • "• ' l e 

O F F P E A K S o u t h O o u n a 

M a x i m u m T o t a l D e l a j ( m i n u t e s ) A v e r a g e 

Y e a ' V e h i c l e s 1 9 9 5 1995 1995 2000 2000 2000 O e l a y 

Trains. 'Day 11 Q u e u e "•2 24 36 12 7 24 36 1 sec /ver ' 

T ra Peai i • 995 2 0 0 0 10 18 27 10 18 27 • 995 20CC 

C e n t e r 0 0 00 C 00 0 00 0 00 0 00 0 00 

V i r g i n i a 16 17 2 9 2 12 5 5 2 03 8 2 8 05 3 2 3 6 2 6 1 1 56 917 34 119 119 

S i e r r a 49 53 9 8 9 3 2 1869 58 2 8 0 4 37 1107 71 2 0 9 3 31 3139 96 128 131 

A r l i n g t o n 17 19 3 1 9 0 9 6 0 3 00 904 50 353 27 6 6 7 60 1001 40 119 120 

K e y s t o n e 24 27 4 8 0 80 9 0 8 59 1362 89 534 85 1010 75 1516 12 124 125 

L a k e 8 9 153 09 2 8 9 30 4 3 3 95 168 34 318 12 477 18 115 116 

W e s t 4 4 64 30 121 51 182 27 70 54 133 30 199 94 114 115 

R a l s t o n 4 5 76 4 9 144 55 2 1 6 83 85 2 2 161 0 5 241 58 115 115 

W a s h i n g t o n 2 2 37 2 0 70 2 9 105 44 41 75 78 90 118 35 113 113 

S u t r o 13 14 241 32 4 5 6 04 6 8 4 06 267 6 8 5 0 5 85 758 77 117 118 

M o m l l 0 0 5 86 11 08 16 6 2 5 8 6 11 08 16 6 2 111 111 

V i n e 6 5 83 2 0 157 22 235 84 91 6 3 173 16 259 74 113 113 

E v a n s c 16 c 00 0 00 0 00 2 7 8 31 526 94 788 91 118 

T O T A L • 4 ' 2 ' 4 3 5183 •••••»£ 3329 6291 9436 • 1 8 



City of Reno 
Railroad Crossing Study 

1995 NORTHBOUND 
Total Delay (minutes/day) 

Center Virginia Sierra Arlington Keystone Lake West Ralston Washington Sutro 

1995 (12 7) 1-1 1995 (24 0) • 1995(36 0) 

Mornll Vine E''ans 



City of Reno 
n^iiroad Crossing Study 

1995 SOUTHBOUND 
Total Delay (minutes/day) 
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Ui 
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I 1 I I 
Center Virginia Sierra Arlington Keystone lake West Ralsion Washington Sutro Mornll Vine Evans 
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