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Recently, Nevada's total STP apportionment has averaged $30-$35 million/year, with 
approximately $2 million of tiiat suballocated to the Washoe Coun^- region (Regional Transportation 
Commission). Reno has received another $2 million or so in CMAQ funding for air quiility 
improvement (a categorv' which is under some heavy pressure in Congress). Annual railroad safety 
funding, statewide, has averaged about $1 million. Nevada receives the statutory minimum level 
of CMAQ funding-this was about $4.3 million in FY 1995-96. Of this, Reno's allocation is 
approximately $1.5-$ 1.8 million. 

Funding through the FRA is lim.iled lo small demonstration grants. Nevada last received a 
grant in 1993 in the amount of $243,000. .A small level of funding for economic development and 
redevelopment purposes is available through the Community Development Block Grant Program 
("CDBG"). In Nevada, these funds are conttolled at the slate level and are not typically allocated 
to transportation projects. 

Outlook 

Federal funding authority undt r • .EA is due to expire at the end of the current Federal fiscal 
year (September 30. 1997). At tii's w r g. reauthorization activity in Congress has all but stopped 
due to intense infighting among comp< ing interests. There are disagreements over issues including 
but not limited lo: (1) the authorized ' anding level for the entire program, in tiie context of the year 
2002 balanced budget goal: (2) tiie "retum" of the existing 4.3 cents/gallon fuel tax to the highway 
tmst fund (it is now applied lo the general fund for defici' reduction); (3) whether to take the 
highway tmst fund "off budget" and restore it to a true tmst fund stmcture; (4) "donor stales" who 
believe they contribute more revenue than they receive back in grants, that wish to establish a firm 
retum-to-source policy; (5) conversion of the present categorical program to one based on formula 
block grants to states, potentially affecting such programs as CMAQ and the ISTEA; (6) how (or 
whether) lo fund Amtrak operations; and (7) whether to include "demonsttation" projects. 

At this point, activity in Congress suggests ti. i the annual funding level will be continued at 
present levels (but not adjusted for inflation), resulting in a slow, inflation-adjusted decline in 
purchasing power. Those seeicing a block grant program are unlikely to succeed, while donor slates 
are likely to obtain some type of new retum-to-source guarantee, making the curtenl apportionment 
formulas complex. A rno''.cst amoiml of project earmarking will be included, though the great 
majorit) of the 1,500 proj..cLj submitted lo Congress in February 1997 will not be included in final 
legislation. 

9.2.3 State Programs 

Current Structure and Funding Level 

As wilh virtually everv state. Nevada conttols ttanspoilation investment under a statewide 
programming process, funded almost enti'-ely through the state's Highway Special Revenue Fund. 
That fimd. in tum. is supported by revenue from a motor fuel tax. vehicle registration fee, vehicle 
privilege tax (in lieu of a property lax), drivers license fees, and otiier miscellaneous sources. The 
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program is permanent under current state law- and does not require reauthorization. In addition, the 
stale very occasionally utilizes "non-highway" funding for special projects, including state general 
funds, bond proceeds, etc. Such allocations are authorized on a case-by-case basis by the Slate 
Legislature. 

State highway fiinding is currently just over $300 million annually, and can be used only on 
the designated state highway system. Projects are classified as (1) capacity, (2) maintenance, and 
(3) other. Funds are programmed separately for urban counties, rural counties, and other/statewide. 
Under curreni practice, all stale funds not matched to federally-funded projects are used for 
maintenance. There are virtually no "state-funded" capital projects. 

Outiook 

The state transportation program is currently fimded at a level sufficient to meet short-term 
needs through the first part of the next decade. While some form of revenue enhancement will be 
needed at some point, there is currentlv no pressure to raise transportation taxes. Aside from 
interstate highway maintenance, the Nevada DOT has been focused in Washoe County on 
improvements to US-395 between Reno and Caison City, in conciurence with local officials. This 
focus is not expected lo change in the near term. 

9.2.4 Regional and Local Programs 

Regional Transportation Commission 

Projects within Washoe County that are not directly ftinded by local or state govemment are 
funded through the Regional Transportation Commission ("RTC"), using a mix of federal and 
locally-generated revenue; 

• Federal STP Funds (Urban Suballocation). 
• Countywide fuel tax (9c/gallon). 
• Countywide sales tax for transit (Vt-cent). 
• Regional Road Impact Fees. 

Only those projects included in those adopted plans ai-e eligible for Federal and regional 
funding ihrough the RTC. Projects eligible for funding tiirough RTC include new consttuction, 
reconstt-uction. and overlays on the regional stteet system. The RTC estimates that there are 
curtently $220 million in identified regional road needs, Curreni annual income is approximately 
$12 million from the fuel tax and $10 million from impact fees. All fee revenue has been earmarked 
lo growth-related stteet projects, while all fuel tax income is curtentiy programmed through the year 
2002. 
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City c > o and Washoe County 

Local street and related improvements wiihin Washoe County and Reno are ftinded principally 
through a locally-earmarked share of the state motor fuel tax, and general ftind revenue. General 
fund revenue is generated in approximately equal amounts by the property tax, the sales tax, and all 
other sources. Tolal funding in 1996 from these sources for Reno, Sparks, and Washoe County 
combined totaled only $ 17 million. Such ftmds are typically dedicated to stteet maintenance, repair, 
and reconsttuclion. They are not diverted to olh_r uses excepi under exttaordinary circumstances. 

The city estimates that it curtently has unfunded capital improvement needs (for all types of 
infrastmcture) totaling in excess of $200 million. The County has identified lens of millions of 
dollars in deferted maintenance on roads and bridges. (These amounts are in addition to the $220 
million in regional needs identified by the RTC.) A task force assembled to address regional 
infrastmcttire needs (Washoe County Regional Infrasttucture Planning Group) identified over $500 
million in needs, covering transportation, schools, sewer, justice, and public safety, and including 
an estimated $180 million for the depressed railway project through downtown Reno. 

Nevertheless, local govemment finance in Nevada is tightly conttolled by tiie state, and 
neither cities not counties are pemiitted to raise taxes or otherwise modify the existing fiscal 
stmcture w itiiout explicit legislation. Indeed, all local govemment budgets must be reviewed and 
approved annually by the state Department of Taxation. Local governments can create special 
assessment districts to fiind specific projects but only with special legislation. 

The state maintains a statewide sales tax cap of 3 percent, and a property tax cap of 3,64 
perc ''<t . .\ .addition, the majority of both sales and property tax revenue is earmarked for specific 
purposes and is not available for transportation use. Gaming license rates have been capped since 
1983, and currently yield about $5 million/year to all govemments in Washoe County. Reno 
Reucveiopment Agency funds are fully commined al this lime lo purchasing riverfront land, and the 
agency is near its 10 percent cap on assessed value (value of land witiiin the agency boundary cannot 
exceed 10 percent of the cily total). 

Outlook 

At present, based on curtent economic, legal, and political conditions, there exists little or no 
funding potential from existing local sources and mechanisms for a major capital mitigation project 
along the UP line in downtown Reno. Future regional economic growth likeiy wil! be modest, at 
best, and agencies will need to work hard al merely meeting ongoing service commitments and basic 
facility needs. 

9.3 Potential New Local Funding Mechanisms 

An excess of 30 local and regional revenue sources and associated mechanisms have received 
attention from ttansportation planners in recent years. A few of tiiese sources ire considered almost 
standard tools for funding locally sponsored transportation improvements, while otiiers are much 
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more speculative in nature. Those most frequently compiled in any "long list"of candidate 
approaches are listed in Table 9.3-1. 

TABLE 9.3-1 

FREQUENTLY CONSIDERED LOCAL 
FUNDLNG SOLUCES AND MECHANISMS 

General Taxes 

Sales Tax 
Property Tax 

Income Tax 1 
Payroll/Head Tax 1 

Special Taxes | 

Fuel Tax 
Auto Registration Fee (Flat Rate) 
Auto License Tax (Value Based) 
Driver's License Tax or Fee 
"Commuter" Payroll Tax 
Real Estate Transfer Tax 

Utility Excise Tax 
Parking Tax (Assessment) 
Transient Occupancy Tax 
(Lodging) 
Excise Taxes ("Sin") 
Business Licenses/Fee 

Special Financing Districts | 

Service/User Fees 
Ad Valorem Taxes 

Special Benefit 1 
(Dependent or Independent; j 

Growth-Related Mechanisms 

Impact Fees 
In-Kind Contributions 

Othet Exactions 1 
Tax Increment Financing | 

Public-Private Partnerships | 

Tuinkey/Full Service Delivery 
Joint Development 

Vendor Financing i 

Other Mechanisms 

Apart from legal issues, a non-trad'tional funding sttrategy should focus on 1) ensuring 
adequate revenue yield, 2) ensuring a perception of fairness, and 3) evaluating tiie local precedent 
in another similar jurisdiction. 
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Many of the mechanisms shown in Table 9.3-1 are self-explanatory. Descriptions of some 
of the less-common approaches, however, are summarized immediately below. 

• The payroll/head tax is typically a flat rate assessment per employee. It is usually levied on 
employers operating within a jurisdiction; however, for payroll tax purposes, some 
jurisdictions split the levv between employer and employee, 

• The parking tax is most commonly thought of as a flat or sales-based tax levied on paid 
commercial parking, typically in downtown commercial districts. As considered by 
transportation planners, the parking lax has evolved in concept into a per-space assessment 
to be levied on commercial propeny owners as a disincentive to free parking and drive-alone 
behavior. To date, a parking lax in this form has not seen implementation. 

• A commuter tax can be stmctured in the form of a payroll head tax, an income tax, or some 
other form of payroll ta\. The income tax method of taxing commuters is relatively complex 
and is not widelv- used. 

• Special financing districts are defined and structured to fund specific activities or projects to 
serve (benefit) a defined geographical area that is smaller than the jurisdiction ofthe enabling 
entity. Allowable district powers, uses, and stmctures vary considerably from state to state; 
however, the taxing methods used in most districts typically fit into one of three types: 
Unitary—a flat assessment or assessment based on physical units of area or length; Ad 
Valorem-a special property tax (based on property- value); or Special Benefit-an assessment 
on property lied to an estimate of actual benefit derived from the proposed project. Districts 
are often distinguished by their degree of independence from general purpose governmental 
units and other special districts, and by their primarv function-i.e.. to fund a specific capital 
project only, to provide a specific ongoing service (e.g, water supply, mosquito abatement), 
or both. 

• Impact fees are one-time assessments on new development intended to offset the cost of new 
facili ies and infrastructure necessary to serve the new development. They are often 
calculi.ted as a fixed amount per residential unit or square foot of commerciaLindustricil space. 

• Other U nd development exactions, including in-kind contributions, are altematives to the 
impact I'ee but typically assessed (negotiated) for the same basic purpose-to fund new 
infrastmC^ure. In-kind conttibutions may include land, existing facilities, or outright construc­
tion of ne'v facilities by a project sponsor. 
Tax increment financing, as defined for this analysis, would involve an administrative 
allocation of incremental property tax revenue (growth above a specified "baseline") to the 
transportation program. Such revenue could be used to secure debt through a mechanism 
known as "Limited Obligation Bonds." Note lhat this approach is similar in concept lo but 
different in scope from lax increment financing as used in redevelopment project areas (and 
as used with "Tax Allocation Bonds"). 

• Turnkey or full service project del'verv' involves full delegation of project development 
responsibilities to a single desigahuild or desiga'buiId/operate entity, typically for a fixed 
price. Cost savings potentially can be realized by internalization of the various functions 
within the single entity. 

• Joint development involves co-location of public-serving improvements (e.g.. a transit station) 
and private, for profit development (e.g.. a mixed-use development) in a coordinated manner 
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on the same site or on adjacent sites. Typically, a public entity will own or confrol tiie 
underlying land and derive lease income from the artangement. though other stmctures are 
possible. 
Vendor financing involves tiie extension of credit by an equipment vendor, typically at 
favorable terms. 
Federal Iv tax-exempt debt financing translates the Federal tax exemption into lower interest 
cost, and is therefore an implicit Federal subsidy. 
Currency swaps and other strategies aimed at profiling from curtency exchange rate 
fluctuations can occasionally yield significant revenue for a sophisticated purchaser of foreign 
equipment (e.g.. transit vehicles). 
Congestion pricing inv olves tiie imposition of a schedule of tolls on a presentiy "free" facility 
or on an existing toll road witii tiie objective of discouraging use during peak periods. Tolls 
are set highest during congestea periods, and lowest during non-congested periods. 

Those mechanisms lhat have historically received tiie greatest attention in Nevada include: 

Sales tax. 
Hotel room occupancy tax. 
Real estate transfer lax. 
School-related development impact fees. 
Revision to property tax depreciaiion schedules. 

Of tiiese. tiie sales tax and the hotel room occupancy tax offer tiie greatest potential revenue 
V ield. along witii tiie greatest potential for acceptance by tiie public. These issues are addressed in 
more detail below, 

9.4 Potential Funding Strategies 

9.4.1 Overview 

Four general strategies exist for obtaining funding for complex projects. Each sttategy 
cortesponds to a level of gov ernment or the private sector. Typically, project proponents must plan 
on five years to achieve success, at minimum. The strategies are as follows. 

Federal 

Work through the region's Congressional delegation to secure eamiarked transportation or 
economic development funding. 

State 

Work with state elected officials and staff to resttticture cmrent fimd programs, or (more 
palatably) work to enact a multi-vear infrasoncture "catch up" investtnenl program tiiat includes tiie 
desired project or project tv pe, 
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Locaf 

Work with local elected officials to create a multi-year, multi-project investment program 
based on a sales or fuel tax, plus otiier "equity" mechanisms such as impact fees or special fmancing 
districts. 

Public-Private Partnerships 

Work wilh downtown business interests and private developers to define land development 
projects that potentially include all or some of the desired infrastructure. Use tiiis artangemer: o 
"leverage" fiinds and help secure support for more traditional funding. 

The ultimate strategy could involve a combination of all four approaches, given tiiat one or 
two funding sources are rarely sufficient in today's extremely competitive environment. 

9.4.2 Federal and State Strategies 

Federal Funding 

Traditionally, Federal fiinding for projects such as railroad grade separations or depressed 
sections has been verv- limited. Projects of tius type have commonly been viewed as not falling intc 
any of the standard project categories for which funding typically is received (stteets and roads, 
bridges, mass ttansit, etc.) Given tiiat reautiiorization of tiie Federal surface transportation program 
is still pending, nvo possible approaches to obtaining some Federal support are: (1) continue efforts 
lo obtain some kind of funding eamiark, even if only for preliminary smdies and/or right-of-way 
acquisition; and (2) work to restmcture tiie federal categorical set-asides such tiiat any increase in 
funding levels could be applied to far reaching projects for Reno, 

Neither of these options is simple or sttaightforward. Nevada DOT officials also would be 
involved in any plan to change tiie disttibution of Federal funds with the state. Nevertiieless, the 
curtent simation in Congress suggests tiiat tiiere is substantial support for an increase in total funding 
ov er the next fiv e years, and the citv should b prepared lo lake advantage of Federal fund if they 
are fortiicoming. One element of that preparation should involve promoting the depressed railway 
project (or other tar-reaching solutions) more intensively at local, regional, and slate forums such 
as the Regional Transportation Commission. A recent initiative from the City of Reno to the RTC 
to add the depressed railway project to the Regional Transportation Plan is a good first step in that 
direction. 

State Funding 

As mentioned earlier, there is, at present, no significant pressure on state legislators lo increase 
the fuel tax or other sources of ttansportation ftmding. There appears lo be general satisfaction lhat 
Nevada DOT is "getting the job done" wilh available resources, and significant revenue shortfalls 
are not projected for at least anotiier five years or more. Communities in a number of states. 
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however, have been successful in developing statewide programs capital investment programs 
designed to rehabilitate and upgrade existing ttansportation infrastmcture. These programs are often 
couched in terms of economic development, competitiveness, and job creation. They have been 
approved by legislators and the public by defining a specific program of projects and providing for 
a firm termination date for the new fuel tax or other revenue mechanism employed. 

Given the present institutional setting in Nevada, il appears that seeking enactment of a 
statewide transpiortalion program lo fund something like the depressed railway would be a 
challenging undertaking. Nevertheless, a proposal for state assistance couched in terms of matching 
locally generated fiinds for a locally-sponsored infrasttticture program might, if adequately 
promoted, be viewed as sufficiently important and beneficial to succeed. The key to that success 
will be to first find a significant source of local fiinding. 

9.4.3 Local and Public-Private Funding Strategies 

Desirable Characteristics 

If a local funding sttategy, (instead of or in addiiion lo a state strategy) is lo be pursued, it is 
important that the promoter be able to show- that the project in question will: 

1. Generate enough local revenue to demonsttate a finn local commitment. 
2. Incorpxjrate the broadest possible group of beneficiaries in order to spread the funding burden 

equitably and ft irly. 
3. Pose no major ĝal challenges. 
4. Be sufficiently familiar to legislators and the public to receive maximum favorable 

consideration. 
5. Allow the greatest possible degree of flexibility in future decisions regarding extent, timing, 

and application of funds. 

The funding strategy should include not only specific sources of revenue, but also a plan of 
specific actions necessarv to achieve consensus and necessary approvals, and an instimtional 
stmcture designed to match roles and responsibilities with appropriate participants. 

Most Feasible Funding Sources/Mechanisms 

A set of local ftinding sources or mechanisms, defined to address the required characteristics 
listed immediately above, almost certainly would be comprised of a mix of affected parties while 
al the same time meeting minimum standards witii respect to revenue sufficiency and reliability. 
Considering the list of sources outlined in Table 9.3-1, above, tiie following sources appear to be tiie 
most promising: 

General Tjroad-Based Taxes 
• Sales Tax. 
• Payroll or Head Tax. 
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Special Targeted Taxes 
• Fuel Tax. 
• Other Auto User Charges. 
• Transient Occupancy (Hotel Room) Tax, 

Special Financing Districts 
• Special Assessment Districts (SADs), 

Growth Related Mechanisms 
• Tax-increment financing (not tied to RDA), 

Public-Private Partnerships 
• Negotiated contributions of funds and/or other useful assets (e,g 'eai property) 
• Joint public-private management and implementation stmcture. 

Current Local Initiatives 

The City of Reno and Washoe County have begun to lake steps in search of a ftinding plan 
for the $ 180 million depressed railwa) project, and these are alread) showing results. Among these 
are: 

• Participation in the Regional Infrastmcture Plarming Group, which has led to consensus 
among city and county agencies on the relative importance of reducing rail/auto conflict in 
the downtown, 

• Formal submittal of the depressed railway project to the RTC board for inclusion in the 
Regional 1 ransportation Plan and T ransportation Improvement Program, and acceptance by 
that Board. On June 6, 1997, the Regional Transportation Cominission of Washoe County, 
Nevada ("RTC") approved a resolution to adopt Amendment #4 to the FY 1997-2001 
Regional Transportation Improvement Program ("RTIP"), and Amendment #1 to tiie 2015 
Washoe County Regional Transportation Plan ("RTP"). The amendments were added to 
the short :ange and long-range plans, respectively, to permii a downtown Reno railroad 
grade separation project to qualify for potential fumre federal and state funding assistance, 

• The amendments were adopted with the following significant requirements: 
That the railroad grade separation project would be placed "at the bottom of the 
list" of current fundmg priorities, and would not displace any project already 
included in the RTIP; and 
That the City of Reno City Council adopt a resolution in support by no less Ihan 
a 5/7 margin. 

Amendment #4 to the RTIP included the following assumptions regarding funding for the 
$183 mUlion project (1996 Dollars): 

The Union Pacific Railroad would contribute $100 mUlion (55%) to the project; 
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Approximately $62 million (35%) would come from tiie proceeds of a bond sale 
backed by a new '/4-cent sales tax, to be implemented in FY b98. 
The remaining 15% ($21 million) would come from various federal fimding 
programs (discretionary STP, CMAQ, and Federal Railroad Admiiusu-ation 
progran:s). 

Subsequently, on June 10, 1997, the Nevada State Transportation Board ("STB") also 
approved Amendment #4 to tiie Washoe County RTIP, tiiereby including the project m the 
State Transportation Improvement Program ("STIP"), Consistent witii tiie position taken 
by tiie Washoe County RTC, tiie STB and tiie Govemor of Nevada emphasized that current 
priorities for state and federal funding wruld not be changed, and that the railroad grade 
separation project would 'oe funded only after all present commitments were met, 

• An effort to convert a proposed 1/4 cent local sales tax for sewer and water inflrastructure 
in Clark Co. to a statewide local option lunding program for all infrasuticture. 

In July 1997, the Nevada State Legislature approved Assembly Bill No, 291, authtxizing 
counties wiihin the state to adopt various taxes for various infrastmcmre purposes. Included m 
that act were the following provisions relevant to Washoe County: 

Sections 7, 8 and 14 Autiiorizes the Washoe County Commission, by a 2/3 
majority vote, to impose a retail sales and use tax at a rate not greater than 1/8 of 
1 percent, the proceeds of which are to be applied to flood control and public 
safety projects. 
Section 19 - Authorizes the Washoe County Commission to impose a transient 
lodging tax at a rate of not more than 1 percent for the purpose of funding ",, ,one 
or more railroad grade separation projects." 
Section 24 - Authorizes the Washoe County Commission, by a 2/3 majority vote, 
to impose a retail sales and use tax at a rate not greater than 1/8 of 1 percent for 
the purpose of funding one or more railroad grade separation projects. Such 
authority is conditioned on, among other more technical matters: 

1. That the Washoe County Corrunission also impose the transient lodging tax 
authorized under Section 19 of this act; and 

2. That the County "receives a written comnutment from one or more other 
sources for the expenditure of not less than one-half of the total cost of a 
project for the acquisition, establishment, construction or expansion of 
railroad grade separation projects in Washoe County." 

• A proposal lo the state legislature to modify- the existing residential property tax depreciation 
schedule, this in order to increase revenue and instill the process with greater equity, 

• Active consideration of increases in the hotel room tax (in conjunction with downtown hotel 
and casino owners, and a possible increase in the real estate transfer tax (supported by the 
development community). 
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9.6 Suggested Actions 

If the City of Reno and Washoe County decide a; a matter of policy that tiiey want to support 
a joint funr ing effort to implement the depressed railway project or other joint-funded project, 
possible steps they could take, would include: 

• Establishing a steering committee to oversee the task, comprised ofthe downtown business 
community and other interests throughout the city and county. 

• Formulating a conceptual ftinding sttategy. or program, with one or more potential allocations 
of cost among participants/beneficiaries and specific revenue mechanisms. Establish a multi-
year timeline for implementation. 

• Looking for ways to capture (at least temporarily) "incremental" revenue growth from one or 
more City general fund sources. 

• Creating a financia! plan showing how tiie results of tiie diverted funding can either generate 
additional income to the City, or can be repaid over a fixed period of time. 

• Obtaining "seed money" conttibutions early on from stakeholders, including UP, (in addition 
to the $35 million that UP has agreed to fund) 

• Applying investment income to "buy down" some of the project cost, 
• Continuing to pursue stale and federal funding as described in Section 9,4.2, above. 
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Section 10 
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 Boaid consideration as additional conditions to the UP/SP 
merger decision. 

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

for Consideration by the Board and Public f 

Mitigation 
Measure 

Proposed Board Conditioiis 1 

Increased Train 
Speeds 

' UP shall make the necessary operating changes and capital improvements such as R 
centralized traffic control (CTC), track reconfiguration, and track rehabilitation, as B 
-ippropriate in the Reno Sparks, Nevada area, to enable trains to operate over the | 
rail line segment between the east end of the Sparks yard (approximately Mile Post 1 
[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, all trains over the described rail line segment at a speed of 30 miles per 
hour consistent with safe operating practices dictated by conditions present at 
the time each train traverses the segment. 

Train Location Color 
Video Displays 

2. Subject to the written concurrence of the City of Reno, UP ,shall install in the new 
City of Reno emergency communications center (or another location if desired by | 
the City) color video displays coordinated with the UP signal system circuitry | 
showing the location of each train present on the rail line segment from B 
approximately MP 245 on the west side of the Sparks Vard to MP 238 
(approximately Woodland Avenue) on the west side of Reno. 

Cameras and Video 
Monitors Showing 
Rail Line 

3 Subject to the written concurrence of the City of Reno, UP shall install television 
cameras over or near the rail line along w ith corresponding video monitors at the 
same emergency communications center location that continuously show real-time 
conditions on the right-of-way through downtown Reno in the area bounded by 
and including the grade crossings at Keystone and Lake Streets. 

Discontinued Use of 
the Addition of 
"Helper" 
Locomotives in 
Woodland Area 

4 UP shall discontinue the practice of adding "helper" locomotives in the Woodland 
Avenue area. 

Four-quadrant 
Crossing Gates at 
Nine Locations 

5. UP shall install four-quadrant crossing gates at rail-highway crossings at Sutro, 
Lake, Virginia, West, Arlington, Ralston, Washington, Vine, and Keystone streets. 
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U Table 10-1 | 
1 Preliminary Tier 1 (Fully Funded by UP) Mitigation Measures 1 

for Consideration by the Board and Public R 

Mitigation 
Measure 

Proposed Board Conditions 1 

Enhanced Rail Safety 
Programs 

6. L'P shall augment its safety training programs for drivers and pedestrians N 
including; 9 
A. Supplementing its participation in the 'Operation Lifesaver" Program, and 1 
B Supplementing existing school educational programs in Reno and Washoe fl 

County 1 
(e.g., driver's training), and 1 

C Establishing a safety training program for Reno's downtown employees. 

Pedestrian Crossing 
Cate "Skirts" at Six 
Locations 

7. UP shall install devices known as pedestrian crossing gate "skirts" on pedesbian 
crossing gates at Lake, Center, Virginia, Sierra, West, and Arlington streets. 

Elect.'-onic Warning 
Signs for Pedestrians 
at Six Locations 

8. UP shall install electronic warning signs for pedestrians at Lake. Center, Virginia, 
Sierra, West, and Arlington streets. These signs shall be designed and constructed 
so that they are clearly visible and easily read by pedestrians. 

Constrdction of a 
Pedestrian Grade 
Separation at 
Virginia Street 

9. UP shall construct a pedestrian oveipass or undeipass at Virginia Street with street 
level access on both sides of the tracks 

Construction of a 
Pedestrian Grade 
Separation at Sierra 
Street 

10. UP shall construct a pedestrian grade overpass or undeipass at Sierra Street with li 
street level access on both side of the tracks 1 

Prehistoric and 
Historic Survey for 
Pedestrian 
Underpass(es) and 
Monitoring During 
Construction for 
Archeological 
Resources 

11. Prior to consD-uction of a pedestrian underpa.'̂  at either Virginia or Siei-^ streets, 
UP shall conduct a survey of potential historic ard prehistoric resources in 
consultation w ith the Nevada State Historic Preservation OfTice (SHPO). If any 
such resource.' are discovered during construction, UP shall cease construction and 
consult with the SHPO. 1 

1 Consultation with 
1 Native Americans 

12. Prior to consffuction of a pedestrian underpass at either Virginia or Sierra streets, 
UP shall consult with Native American interests regarding possible impacts to 
Native American resources from underground construction. If any such resources 
are discovered during construction, UP shall immediately stop construction and 
consult with Native American interests and the SHPO. 

Installation of a 
high. wide, shifted 
load detector at MP 
240 

13. UP shall install a high, wide, shifted load detector at MP 240 for both mainline 
tracks. 

Installation of a Hot 
Box Detector at MP 
240 

14. UP shall install an additional hot box detector on the westbound track at MP 240. 

PreUminary MUigation Plan 10-2 Reno Mitigation Study 



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

for Consideration hy tbe Board and Public | 
Mitigation 
Measure 

Proposed Board Condittoius 

Establishment of a 
Community Advisory-
Panel 

15. UP shall establish a Community Advisory Panel, consisting of representatives of 
the Reno/Sparks/ Washoe County community, including Native Americans, who 
are willing to work with UP management on a regular basis to review saf2ty, 1 
environment, and health issues associated with rail operations, particularly as they 
relate to the transport of hazardous materials. 

Certincation to the 
Board and Notice to 
the City of Retio and 
Washoe County of 
UP's Compliance 
with Certain 
Installation 
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 certification shall be made within two weeks of the date of compliance for 
each condition. 

Environmental 
Mitigation Status in 
Quarterly Reports 

17. UP's quarterly reports to the Board shall include the status of compliance with the 
environmental mitigation measures pertainmg to Reno and Washoe County for the 
duration of the Board's oversight proceeding. Copies of these reports shall also be 
provided to th'' City of Reno and Washoe County. 

Preliminary MUigation PUin 10-3 Reno Mitigation Study 
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EXCERPTS RELATING TO RENO MITIGATION STUDY 

SURFACE TRANSPORTATION BOARD 

Finance Docket No. 3 2760 

UNION PACIFIC CORPORATION, UNION PACIFIC RAILROAD COMPANY, AND 
MISSOURI PACIFIC RAILROAD COMPANY—CONTROL AND MERGER—SOUTHERN 

PACIFIC l A I L 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 

ENVIRONMENTAL CONSIDERATIONS. 
Extensive Environmental Review Process. Under the National 

Environmental Policy Act (NEPA) and re 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 construction projects t h a t were proposed by 
applicants must be considered, and we have thoroughly done so. 
Our environmental s t a f f , the Section of Environmental Analysif. 
(SEA), conducted various public outreach a c t i v i t i e s t o inform the 
public about the proposed merger and t o encourage and f a c i l i t a t e 
public 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 d e t a i l e d 
analyses not only of the systemwide 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 t h a t 
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 
intermodal f a c i l i t i e s t o a degree t h a t would moet o.- exceed our 
thresholds^ f o r environmental analysis. See 49 CFR 

^ SEA sent approximately 400 consultation l e t t e r s t o 
various agencies seeking t h e i r comments. In ad d i t i o n , S7-A 
consulted wi t h federal, state, and l o c a l agencies, affected 
communicies, 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. 

^ These thresholds en.jure t h a t those r a i l l i n e segments c,nd 
f a c i l i t i e s t h a t would experience a subs 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 *-ransaction are thoroughly analyzed 
for p o t e n t i a l a i r 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. 



1105.7(e)(5)(i) and ( i i ) . ^ SEA conducted a thorough independent 
analysis, which included v e r i f y i n g projected r a i l operations; 
v e r i f y i n g and estimating noise level impacts; estimating 
increases i n a i r emissions; assessing p o t e n t i a l impacts on 
safety; and performing land use, h a b i t a t , surface water and 
wetlands surveys, ground water analyses, and h i s t o r i c and 
c u l t u r a l resource surveys. 

Based on the information provided by the p a r t i e s and other 
agencies, S'SA issued a comprehensive Environmental Assessment 
(EA) on A p r i l 12, 1996. SEA received approximately 160 comments 
foll o w i n g issuance of the EA. To address those comments and the 
other environmental comments received throughout the 
environmental review process (approximately 400 i n t o t a l ) , SEA 
undertook a d d i t i o n a l environmental analysis, which culminated i n 
the issuance of a deta i l e d Post Environmental Assessment 
(Post EA) on June 24, 1996, r e f i n i n g some of the discussion and 
m i t i g a t i o n recommended i n the EA. 

As a r e s u l t of i t s i n v e s t i g a t i o n , SEA concluded t h a t the 
merger would r e s u l t i n several environmental b e n e f i t s , i n c l u d i n g 
a systemwide net reduction of 35 m i l l i o n gallons of d i e s e l f u e l 
consumption (based on 1994 figures) from r a i l operations and 
t r u c k - t o - r a i l operations, systemwide improvements t o a i r i i u a l i t y 
from reduced f u e l use, and a reduction i n long-haul t r u c k miles, 
highway congestion and maintenance, and motor vehicle accidents. 

SEA also concluded th a t the merger and rela t e d r a i l 
abandonments and constructions could have p o t e n t i a l environmental 
e f f e c t s regarding safety, a i r q u a l i t y , noise, and t r a n s p o r t a t i o n , 
including the t r a n s p o r t a t i o n of hazardous materials, and, i n the 
EA, SEA proposed m i t i g a t i o n measures addressing the environmental 
concerns th a t were raised. In the Post EA, based on f u r t h e r 
analysis and review of the environmental comments, SEA developed 
more comprehensive and s p e c i f i c a l l y t a i l o r e d m i t i g a t i o n 
recommendations. As a r e s u l t of consultations with SEA, UP/SP 
agreed to undertake p a r t i c u l a r m i t i g a t i o n measures. I n a d d i t i o n , 
several l o c a l communities negotiated memoranda of understanding 
w i t h UP/SP to implement m i t i g a t i o n measures and take other 
appropriate actions to address t h e i r p a r t i c u l a r environmental 
concerns. 

SEA concluded t h a t , w i t h the Post EA m i t i g a t i o n measures, 
the proposed merger would not s i g n i f i c a n t l y a f f e c t the q u a l i t y of 
the human environment on a systemwide, regional, or l o c a l basis. 
We agree that the conditions recommended i n the Post EA w i l l 

SEA and i t s independent t h i r d - p a r t y 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 the 
settlement agreements entered i n t o during the environmental 
review process, and technical studies. 
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adequately mitigate the p o t e n t i a l environmental impacts 
i d e n t i f i e d during the course of the environmental review, and we 
w i l l impose those conditions here (see Appendix G).* We also 
adopt SEA'S environmental analysis and the conclusions reached i n 
the EA and the Post EA. 

No Need f o r Environmental Impact Statement. We have 
considered the arguments of some p a r t i e s t h a t an environmental 
impact statement (EIS) i s recjuired here, but do not believe th a t 
one i s needed. An EIS i s recjuired only f o r "major federal 
actions s i g n i f i c a n t l y a f f e c t i n g the q u a l i t y of the human 
environment." 42 U.S.C. 4332(2)(C).= Under our environmental 
rules, 49 CFR 1105.6(b)(4), an EA i s normally s u f f i c i e n t 
environmental documentation i n r a i l merger cases to allow us t o 
take the r e q u i s i t e "hard look" at the proposed action. 
Moreover, interested p a r t i e s received e s s e n t i a l l y 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 frcm the public and appropriate agencies throughout the 
process. In addition t o the EA, SEA issued a detailed Post EA 
which contains SEA's i n d i v i d u a l responses t o 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 abandonments i n Colorado (Sage t o Leadville and 
Malta t o Carion City) has been modified to r e f l e c t our decision t o 
permit 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 i d e n t i f i c a t i o n of such actions i s a matter f o r the 
agency t o determine, as long as the determination i s not 
a r b i t r a r y or capricious. See Goos v. ICC, 911 F.2d 1283, 1292 
(8th C i r . 1990), c i t i n g Marsh v. Oregon Natural Resources 
C o u n c i l , 490 U.S. 360, 377 ( 1 9 8 9 ) . 

^ While t h i s merger involves somewhat more trackage than 
other merger proposals that have come before our predecessor 
agency, the ICC, t h a t does not mean that the q u a l i t a t i v e 
environmental e f f e c t s of t h i s merger are greater (or d i f f e r e n t ) 
than those of the other r a i l r o a d mergers t h a t have been 
considered. S i m i l a r l y , the extensive trackage r i g h t s t h a t we are 
granting i n t h i s decision t o preserve competition generally w i l l 
not create a d d i t i o n a l t r a f f i c (or p o t e n t i a l l y s i g n i f i c a n t 
environmental impacts). T r a f f i c t h a t can be e f f i c i e n t l y handled 
by t r a i n would be handled by t r a i n whether or not the trackage 
r i g h t s a t 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 inte r e s t e d p a r t i e s and agencies. 

F i n a l l y , the environmental m i t i g a t i o n we are imposing here 
i s far reaching and comprehensive.'' As appropriate, i t 
addresses impacts on a v a r i e t y of lev 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 constiructions. 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 w i t h 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 aud Wichita. As discussed i n the Post EA, i n 
developing mi\.:gation f o r two c i t i e s , Reno, NV, and Wichita, KS, 
SEA concluded th a t f u r t h e r , more focused m i t i g a t i o n studies are 
warranted, notwithstanding the extensive analysis ( i n c l u d i n g s i t e 
v i s i t s and meetings with c i t y o f f i c i a l s , emergency response 
representatives and business in t e r e s t s ) t h a t already has been 
done to i d e n t i f y environmental concerns 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 communities. Nothing i n the record 
here, however, suggests t h a t the p o t e n t i a l environmental e f f e c t s 
of 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, with respect t o 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 t o c a l l i n the 
event of a signal malfunction, and a requirement t h a t UP/SP 
provide emergency response personnel with information regarding 
an t i c i p a t e d t r a i n movements and work with communities t o develop 
plans to deal wi t h the t r a n s p o r t a t i o n of hazardous materials, 
emergencies, and the upgrading of grade crossing signals. I n 
addit i o n , UP/SP w i l l be required to equip c e r t a i n t r a i n s c a r r y i n g 
hazardous materials with two-way end-of-train 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 
concerns 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 ava i l a b l e . 

* See, 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). 
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completion of the studies.^ To the contrary, i n both Reno and 
Wichita the environmental impacts are l i m i t e d t o the e f f e c t s of 
an increase i n t r a f f i c on e x i s t i n g r a i l l i n e s . Also, the 
m i t i g a t i o n conditions that we are imposing now assure t h a t , while 
SEA conducts these studies, the environmental status quo w i l l 
e s s e n t i a l l y be preserved i n Reno and Wichita.^" 

As the EA and Post EA show, SEA already has c a r e f u l l y 
assessed the impact of the merger on Reno and Wichita and 
i d e n t i f i e d i t s l i k e l y environmental e f f e c t s . Based on i t s 
analysis, SEA concluded t h a t , with the systemwide and c o r r i d o r -
s p e c i f i c m i t i g a t i o n already imposed and the conditions t o be 
a r r i v e d at fo l l o w i n g the independent m i t i g a t i o n studies, there 
w i l l be no s i g n i f i c a n t environmental impacts to Reno and Wichita, 
and we agree. 

The sole purpose of the m i t i g a t i o n studies w i l l be t o a r r i v e 
at s p e c i f i c a l l y t a i l o r e d m i t i g a t i o n plans t h a t w i l l ensure that 
l o c a l i z e d environmental issues unique t o these two communities 
are e f f e c t i v e l y addressed. For example, w i t h respect t o 
vehicular and pedestrian safety, SEA has determined t h a t 
separated grade crossings and pedestrian overpasses and/or 
underpasses w i l l be needed t o address safety concerns on the 
e x i s t i n g r a i l l i n e s i n Reno and Wichita. Accordingly, the 
studies w i l l i d e n t i f y the appropriate number and precise l o c a t i o n 

' We note t h a t the Supreme Court has rejected arguments 
t h a t NEPA demands the formulation and adoption of a plan that 
w i l l f u l l y m i t i g a t e environmental harm before an agency can act. 
Robertson v. Methow Valley Citizens Council. 490 U.S. 332, 352-53 
(1989). Rather, the d e f e r r a l of a decision on s p e c i f i c 
n i t i g a t i o n steps u n t i l raore detailed information i s available i s 
embraced i n the procedures promulgated under NEPA. See Public 
U t i l i t i e s Comm'n of Ca l i f o r n i a v. FERC. 900 F.2d 269, 282-3 (D.C. 
Cir. 1990). NEPA "does not require agencies to adopt any 
p a r t i c u l a r i n t e r n a l decisionmaking s t r u c t u r e . " Baltimore Gas & 
E l e c t r i c Co. v. NRDC. 462 U.S. 87, 100 (1983). I t Is w e l l 
s e t t l e d that NEPA does not repeal other statutes b̂  i m p l i c a t i o n 
and t h a t i f the agency meets NEPA's basic requirements, i t may 
fashion i t s own procedural rules t o discharge i t s multitudinous 
d u t i e s . Vermont Yankee v. NRDC. 435 U.S. 519 (1978); United 
States V. SCRAP. 412 U.S. 669, 694 (1973). 

°̂ The courts have recognized t h a t there i s no v i o l a t i o n of 
NEPA where proposed actions w i l l not e f f e c t a change i n the 
status cjuo. See Sierra Club v. FERC. 754 F.2d 1506, 1509-10 (9th 
Cir. 1985). 

- 5 -
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of highway/rail grade separations and r a i l / p e d e s t r i a n grade 
separations i n Reno and Wichita. With respect to a i r q u a l i t y , we 
have imposed m i t i g a t i o n measures t h a t reduce locomotive f u e l 
consumption and a i r p o l l u t i o n , c a l l f o r more e f f i c i e n t r a i l r o a d 
equipment and operating practices, and reguire consultation w i t h 
a i r q u a l i t y o f f i c i a l s . As further, insurance, the studies w i l l 
consider a d d i t i o n a l m i t i g a t i o n t o address the a i r q u a l i t y e f f e c t s 
unique t o Reno and Wichita. I n t h i s merger, noise impacts would 
r e s u l t from more frequent exposure t o horn noise rather than 
greater i n t e n s i t y o f sound. No ad d i t i o n a l types of noise would 
be introduced. To address noise impacts, we are r e q u i r i n g UP/SP 
t o consult with a f f e c t e d counties t o develop focused noise 
abatement plans. As the Post E,A notes, however, safety d i c t a t e s 
t h a t r a i l r o a d s sound t h e i r horns at grade crossings." Any 
attempt s i g n i f i c a n t l y t o reduce noise levels at grade crossings 
would jeopardize s a f e t y , which we consider t o be of paramount 
importance. 

The studies w i l l be conducted by SEA wi t h the assistance of 
an independent t h i r d p arty contractor. Although retained by 
UP/SP, SEA w i l l s e l e c t the contractor. The contractor w i l l work 
under the sole supervision, d i r e c t i o n , and co n t r o l of SEA. 

The m i t i g a t i o n studies w i l l include consultations w i t h the 
affected communities, counties, and states. Native American 
t r i b e s , the FRA, and other appropriate agencies, as we l l as 
UP/SP. There w i l l be pub l i c notice and p a r t i c i p a t i o n . The 
pi i b l i c w i l l be consulted regarding the range of a d d i t i o n a l 
m i t i g a t i o n to most e f f e c t i v e l y address increased r a i l t r a f f i c on 
the e x i s t i n g r a i l l i n e s i n Reno and Wichita. SEA w i l l prepare 
d r a f t m i t i g a t i o n studies and make them available t o the p u b l i c 
f o r review and comment. Afte r SEA assesses the comments, i t w i l l 
design the most e f f e c t i v e m i t i g a t i o n f o r these p a r t i c u l a r 
communities to add t o the m i t i g a t i o n t h a t has already been 
imposed. 

SEA's f i n a l m i t i g a t i o n studies and i t s recommended 
m i t i g a t i o n plans f o r Reno and Wichita w i l l be made av a i l a b l e t o 

11 Because t r a i n s are mobile, rather than sta t i o n a r y 
sources, a i r q u a l i t y impacts associated with locomotive emissions 
are spread over a large area. Therefore, the impacts a t any 
in d i v i d u a l location are t y p i c a l l y r e l a t i v e l y minor. 

SEA indicates t h a t FRA has been directed by the S w i f t 
Act generally t o requ i r e t h a t horns be sounded at a l l grade 
crossings. 

- 6 -
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the public and w i l l be submitted t o us f o r our review and 
approval. We w i l l then issue a decision imposing s p e c i f i c 
m i t i g a t i o n measures. This e n t i r e process w i l l be completed 
w i t h i n 18 months of consummation of the merger. 

In the meantime, as explained i n the Post EA, during the 
18-month study period UP/SP w i l l be permitted t o add only an 
average of two additional f r e i g h t t r a i n s per day t o the affected 
r a i l l i n e segments (Chickasha, OK, to Wichita and Roseville, CA, 
to Sparks, NV)," which i s below the threshold l e v e l f o r 
environmental analysis.^* UP/SP w i l l be p r o h i b i t e d from 
increasing t r a f f i c to the levels they projected under the merger 
(11.3 d a i l y t r a i n s for Reno and 7.4 t r a i n s f o r Wichita) without 
our approval.^' Thus, there w i l l be no s i g n i f i c a n t adverse 
environmental impacts to these communities while SEA, the Board, 
and the p a r t i e s work t o a r r i v e at a d d i t i o n a l t a i l o r e d m i t i g a t i o n 
f o r those c i t i e s . 

I t should be noted t h a t the studies w i l l focus j n l y on the 
m i t i g a t i o n of the environmental e f f e c t s of a d d i t i o n a l r a i l 
t r a f f i c through Reno and Wichita r e s u l t i n g from the merger. 

For nonattainment areas such as Reno, our ruj.es permit 
r a i l r o a d s t o operate up to three a d d i t i o n a l t r a i n s per day. The 
threshold f o r attainment areas such as Wichita i s normally an 
increase of ei g h t t r a i n s or more a day. Here, we are taking a 
more conservative approach and w i l l permit f o r Wichita only an 
average increase of two t r a i n s per day. In short, these l i m i t e d 
increases f o r Reno and Wichita are at or below the threshold 
l e v e l s , and the environmental status quo w i l l e s s e n t i a l l y be 
maintained. This addition of an average of two t r a i n s a day 
includes BNSF t r a i n s but does not include Amtrak t r a i n s , which 
are unrelated t o the merger. 

*̂ We note that an e x i s t i n g r a i l r o a d can increase i t s l e v e l 
of operations without coming to us, and without l i m i t a t i o n . 
Thus, i f UP and SP had not proposed t h i s merger, SP on i t s own 
could have increased the number of t r a i n s on i t s l i n e i n Reno to 
any l e v e l i t considered appropriate. Allowing an increase of up 
to two t r a i n s per day during the i n t e r i m period takes i n t o 
account t h a t t:he number of t r a i n s 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 
s t a t i o n passing reports of t r a i n movements f o r 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. 

- 7 -
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M i t i g a t i o n of conditions r e s u l t i n g from the p r e e x i s t i n g 
development of hotels, casinos, and other t o u r i s t - o r i e n t e d 
businesses on both sides of the e x i s t i n g SP r a i l l i n e i n Reno, or 
the preexisting switching operations t h a t are a primary source of 
the congestion associated w i t h the e x i s t i n g UP l i n e i n Wichita, 
are not w i t h i n the scope of the studies. S i m i l a r l y , the 
construction of a new r a i l l i n e now under consideration by Reno 
i s too preliminary to be assessed now.̂ ^ 

The studies w i l l c a r e f u l l y examine p r i v a t e and p u b l i c 
funding options, as we believe t h a t the cost of m i t i g a t i o n f o r 
Reno and Wichita should be shared. F i n a l l y , the studies w i l l 
provide the p a r t i e s with addi t i t ^ n a l time to pursue and agree t o 
independent and innovative m i t i g a t i o n plans (such as the 
memorandum of understanding executed by UP/SP and Truckee, CA, 
whereby UP/SP w i l l share i n the cost of an underpass construction 
p r o j e c t and contribute t o a fund t o buy back obsolete wood 
burning stoves). 

In sum, pending determination of the exact m i t i g a t i o n 
measures t o be required f o r Reno and Wichita, UP/SP w i l l be 
subject t o a t r a f f i c cap on the a f f e c t e d r a i l l i n e s t o ensure 
t h a t no adverse e f f e c t s t o the environment w i l l occur and 
e x i s t i n g environmental conditions w i l l e s s e n t i a l l y remain 
unchanged. Because wa already know the nature and general 
parameters of the appropriate m i t i g a t i o n measures f o r Reno and 
Wichita, based on our analysis of the envirorunental impacts and 
impos.ition of systemwide and regional m i t i g a t i o n , we f i n d t h a t , 
with the more s p e c i f i c m i t i g a t i o n t h a t w i l l be developed, the 
merger w i l l not s i g n i f i c a n t l y a f f e c t the q u a l i t y of the 
environment i n 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 EA.-' EPA notes t h a t , i n 

Plans f o r such a l i n e are only i n the development stage. 
SEA iridicates t h a t such a pro j e c t could take up to 10 years t o 
f i n a l i z e . I f the contemplated construction reaches the stage of 
an actual proposal r e q u i r i n g our approval, SEA would prepare an 
appropriate environmental document at th a t point. See Kleppe v 
Sierra Club, 427 U.S. 390, 410 n.20 (1976); Crounse Corp. v. ICC. 
781 F.2d 1176, 1193-96 (6th Cir. 1986). 

17 
SEA agreed t o EPA's request f o r an extension of time to 

comment on the Post EA. We welcome EPA's input a f t e r reviewing 
(continued...) 
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analyzing a i r q u a l i t y , the EA f a i l e d s p e c i f i c a l l y t o i d e n t i f y 
"maintenance" areas,-* which i t believes may have caused a i r 
cjuality concerns to be overlooked." But maintenance areas were 
not ignored i n SEA's analys.is. For those areas t h a t were not 
c l a s s i f i e d as nonattainment SEA applied the EPA conformity 
emission threshold le v e l s applicable t o maintenance areas. This 
means t h a t SEA analyzed both attainment and mainteriance areas 
under the more rigorous standards applicable t o maintenance 
areas, and t h a t , i f anything, the anticipated e f f e c t s of the 
proposed merger on a i r cjuality are conservative. We believe that 
a i r q u a l i t y has been thoroughly analyzed, and t h a t the m i t i g a t i o n 
we are imposing here, along w i t h the more s p e c i f i c measures which 
w i l l be arr i v e d at i n the f u r t h e r m i t i g a t i o n studies f o r Reno and 
Wichita, ̂° adequately mitigates any p o t e n t i a l 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 f o r a i r q u a l i t y : 
attainment areas, i n which levels of c e r t a i n p o l l u t a n t s are 
considered ecjual to or better than federal and sta t e ambient a i r 
q u a l i t y standards; nonattainment areas, i n which le v e l s of one or 
more p o l l u t a n t s do not meet federal and state ambient a i r q u a l i t y 
standards; and maintenance areas, which were a t one time 
nonattainment areas but have subsequently improved t h e i r a i r 
q u a l i t y and are now i n attainment f o r the relevant p o l l u t a n t ( s ) . 

We note that EPA does not disagree w i t h SEA's 
determination t h a t the proposed merger i s not subject t o EPA's 
regulations e n t i t l e d "Determining Conformity of General Federal 
Actions t o 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 t o r a i l r o a d operations, except f o r f u t u r e locomotive 
emission standards. SEA properly concluded t h a t the proposed 
merger does not meet the d e f i n i t i o n s i n the General Conformity 
regulations at 4 0 CFR 51.852 because, as a regulatory agency, the 
Board does not maintain program control over r a i l r o a d emissions 
as p a r t of i t s continuing r e s p o n s i b i l i t i e s . 

2° SEA w i l l take i n t o account EPA's concerns and consult 
w i t h them i n conducting i t s m i t i g a t i o n studies f o r Reno and 
Wichita. 
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EPA fur t h e r states t h a t the EA used the terms NO2 and NO, 
i n c o r r e c t l y . We recognize t h a t NO, i s not a c r i t e r i a p o l l u t a n t 
und>2r EPA and state ambient a i r q u a l i t y standards. I n assessing 
a i r q u a l i t y emissions, SEA looked at emission factors applicable 
t o NO,, instead of NÔ , because NO, emission factors are r e a d i l y 
a v a i l a b l e through EPA documents and other sources, while NO; 
emissions are not. SEA based i t s ca l c u l a t i o n s on the 
conservative asstimption t h a t a l l NO, emissions are composed of 
NO2. This conservative approach, which i s widely accepted, 
ensured t h a t the c r i t e r i a p o l l u t a n t NO2 was adequately assessed 
i n SEA'S analysis. Moreover, by using t h i s approach, SEA used 
higher NO2 emissions than would a c t u a l l y 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 i n a i r 
emissions with the m i t i g a t i o n measures we are imposing. While we 
believe t h a t the te x t of the Post EA adequately explains the data 
i n Tables 3-5 and 4-4, we have generated and attached as 
Appendix H an add i t i o n a l t a b l e to f u r t h e r c l a r i f y the net 
emissions r e f l e c t i n g m i t i g a t i o n . 

EPA notes t h a t some of the proposed r a i l l i n e abandonments 
i n Colorado run through or near EPA-designated Superfund s i t e s . 
EPA i s troubled t h a t s o i l i n and around the r a i l r o a d l i n e s could 
recjuire remediation, t h a t UP/SP might not be obligated t o honor a 
consent decree, and that possible f u t u r e t r a i l use could expose 
the p u b l i c t o hazardous substances. These concerns are premature 
because, as discussed above, we are perm i t t i n g only the 
discontinuance of r a i l s ervice, and not abandonment of the 
involved l i n e s . Thus there w i l l be no salvage of these l i n e s or 
opportunity f o r t r a i l use unless and u n t i l UP/SP obtains our 
a u t h o r i t y t o abandon these lines.^^ 

While t r a i l use requests can be made i f the abandonments are 
granted, any t r a i l arrangement would not supersede the 
requirements of the s p e c i f i c laws t h a t govern Superfund s i t e s . " 
Nor would we thereby become involved i n negotiating or enforcing 
consent decrees involving remediation of those s i t e s . 

At t h a t point, we w i l l analyze the p o t e n t i a l 
environmental impacts of the proposed abandonments. 

See Union Pac. R.R. — Abandonment — Wallace Branch. 
ID, Docket No. Afl-33 (Sub-No. 70) (ICC served Dec. 2, 1994). 
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EPA does not view re q u i r i n g UP/SP t o comply wit h e x i s t i n g 
f e d e r a l , state, and loc a l regulation as m i t i g a t i o n . We believe, 
however, that r e q u i r i n g compliance with other laws and 
regulations, such as FRA's safety regulations, can a s s i s t i n 
reducing the p o t e n t i a l environmental impacts of the actions 
before us. I f the r a i l r o a d f a i l s t o comply w i t h conditions t h a t 
we have imposed, p a r t i e s can n o t i f y us and request t h a t we (as 
we l l as the agency t h a t has promulgated the regulation) take 
appropriate action. 

I n any event, the m i t i g a t i o n we are imposing here goes wel l 
beyond re q u i r i n g compliance with other laws and regulations. For 
example, i t includes more frequent track and t r a i n car 
inspections to reduce anticipated safety impacts and reduced 
i d l i n g of locomotives and the use of more e f f i c i e n t locomotives 
t o o f f s e t a i r p o l l u t i o n emissions associated wi t h the merger. 
Moreover, t o enhance safety, 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 to improve 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. 

EPA suggests t h a t we f a i l e d t o discuss the environmental 
impacts associated w i t h the handling and disposal of waste 
materials f o r the proposed abandonments and constructions. But 
we have included d e t a i l e d m i t i g a t i o n for these actions. See 
Appendix G, inc l u d i n g conditions #26, #27, #62 and #63. 

EPA questions whether SEA considered a l l tho settlement 
agreements reached w i t h competing railroads and t.ade 
associations. SEA s p e c i f i c a l l y took a l l settlement agreements 
i n t o account i n i t s analysis, as the £A and Post EA show. 

F i n a l l y , we disagree with EPA's .-,uggestion t h a t SEA should 
r e v i s i t i t s consultation e f f o r t s with Native American t r i b e s . 
SEA's e f f o r t s t o contact and consult with Native American t r i b e s 
have been extensive. As part of i t s outreach a c t i v i t i e s , SEA 
contacted approximately 11 area o f f i c e s of the Bureau of Indian 
A f f a i r s t o inform them about the proposed merger; three o f f i c e s 
commented and provided the names of t r i b e s t h a t should be 
contacted. Both the EA and Post EA were d i s t r i b u t e d t o 31 
American Indian t r i b e s . I n addi t i o n , there was newspaper and 
Federal Register notice to inform a l l affected t r i b e s and 
communities about the proposed merger and how they could 
p a r t i c i p a t e . To ensure continued p a r t i c i p a t i o n , SEA w i l l contact 
the affected Native American t r i b e s when i n i t i a t i n g i t s 
m i t i g a t i o n studies f o r Reno and Wichita and i n v i t e them t o 
p a r t i c i p a t e . 
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APPENDIX G: ENVIRONMENTAL MITIGATING CONDITIONS 

The environmental m i t i g a t i n g conditions imposed i n Finance Docket 
No. 32760 are categorized as follows: (A) Systemwide, (B) Corridor-
S p e c i f i c , (C) Rail Line Segments, (D) Rail Yards and Intermodal 
F a c i l i t i e s , (E) Proposed Abandonments, and (F) Construction Projects. 
These m i t i g a t i o n conditions are numbered sequentially. 

A. SYSTEMWIDE MITIGATION 

The f o i l o w i n g systemwide m i t i g a t i o n conditions apply t o 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 l i n e construction 
p r o j e c t s on new right-of-way. 

1. UP/SP s h a l l adopt UP's e x i s t i n g formula-based standards f o r track 
inspection for a l l r a i l l i n e s of the merged system, which w i l l 
increase the frequency of inspections on SP r a i l l i n e s . 

2. UP/SP s h a l l adopt UP's e x i s t i n g tank car in-spection programs f o r 
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 s h a l l provide 
v i s i b l e i n s t r u c t i o n s designating an 800 number to be c a l l e d i f 
signal crossing devices malfunction. 

4. UP/SP s h a l l provide 800 numbers t o a l l emergency response forces 
i n a l l communities. These numbers s h a l l provide access t o UP/SP 
superviscprs who s h a l l provide t r a i n movement information and work 
cooperatively with communities i n emergency s i t u a t i o n s . These 
numbers are not to be disclosed to the general public. 

5. UP/SP s h a l l p a r t i c i p a t e on a systemwide basis i n the TRANSCARE 
program t o develop hazardous material and emergency response plans 
i n cooperation with communities. 

7. UP/SP s h a l l tidopL UP's t r a i n i n g program f o r community and 
emergency response personnel f o r lceations on the SP r a i l l i n e s , 
and include personnel from SP served locations i n UP's school at 
Pueblo, CO, fo r a d d i t i o n a l emergency response t r a i n i n g . 

8. UP/SP s h a l i adopt e x i s t i n g UP t r a i n i n g and operating p r a c t i c e s 
t h a t are designed t o reduce locomotive f u e l conrumption and a i r 
p o l l u t i o n . These include: t h r o t t l e modulation, use of dynamic 
braking, increased use of pacing and coasting t.rains, i s o l a t i n g 
unneeded horsepower, shutting down locomotives wh •> not i n use f o r 
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 t o SP r a i l l i n e s UP's 
program of closing boxcar doors on empty cars before movement on 
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t h e system i n order t o reduce wind r e s i s t a n c e and, thereby, f u e l 
consumption. 

10. As suggested by UP/SP, UP/SP s h a l l use i t s own s e c u r i t y f o r c e s t o 
conduct i t s own a r r e s t s and bookings, reducing r e l i a n c e on l o c a l 
p<->lice f o r c e s . 

11. UP/SP s h a l l c onvert a l l r a i l r o a d locomotives t o t h e standards f o r 
v i s i b l e smoke r e d u c t i o n t h a t are e s t a b l i s h e d i n t h e South Coast 
A i r Q u a l i t y Basin. 

12. UP/SP s h a l l adopt UP's e x i s t i n g p o l i c y of us i n g head-hardened r a i l 
on curves i n mountainous t e r r i t o r y f o r SP r a i l l i n e s t o promote 
s a f e r o p e r a t i o n s . 

13. UP/SP s h a l l comply w i t h a l l a p p l i c a b l e FRA r u l e s and r e g u l a t i o n s 
i n conducting r a i l o p e r a t i o n s on th e merged system. 

B. CORRIDOR MITIGATION 

General 
The f o l l o w i n g m i t i g a t i o n c o n d i t i o n s apply t o the C e n t r a l , 

Southern, Northern, I l l i n o i s - G u l f Coast, and P a c i f i c Coast (1-5) 
C o r r i d o r s . 

14. UP/SP s h a l l implement the d r a f t emissions standards f o r d i e s e l -
e l e c t r i c r a i l r o a d locomotives t h a t t h e E n v i r r n m e n t a l P r o t e c t i o n 
Agency (EPA) has developed. I t i s t h e Board's understanding t h a t 
EPA plans t o propose these standards and make them a v a i l a b l e f o r 
p u b l i c comment i n December 1996. Under these standards, UP/SP 
s h a l l u t i l i z e newly manufactured or r e - b u i l t locomotives t h a t are 
more f u e l e f f i c i e n t and produce l e s s emissions. When t h i s 
equipment becomes a v a i l a b l e , UP/SP s h a l l assign these locomotives 
on a p r i o r i t y b asis t o the c o r r i d o r s or p o r t i o n s t h e r e o f s p e c i f i e d 
below: 

• Southern Corridor: 
- F o r t Worth, TX, t o West Colton, CA. 

• Central Corridor: 
- Cheyenne, WY, t o H i n k l e , OR. 

Chicago, I L , t o Fremont, NE. 
- Ogden, UT, t o R o s e v i l l e , CA. 

Denver, CO, t o Grand J u n c t i o n , CO. 

• P a c i f i c Coast (1-5) Corridor: 
- S e a t t l e , WA, t o West Colton, CA. 

Sacramento, CA, t o B a k e r s f i e l d , CA. 

15. To f u r t h e r f a c i l i t a t e the improvement of a i r q u a l i t y f o r s p e c i f i c 
l o c a t i o n s , UP/SP s h a l l c o n s u l t w i t h a p p r o p r i a t e s t a t e and l o c a l 
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a i r q u a l i t y o f f i c i a l s i n 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, eind 
Northern Corridors extend i n p a r t . UP/SP s h a l l advise SEA as t o 
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 with the affect<»d 
counties t h a t have communities 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 findings w i t h FRA. 

Specific 
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 lin€! 

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 rec[uirement 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, t o Oakland, CA (UP and SP). 

Cheyenne, WY, to Denver, CO (UP). 

• Southern Corridor 
Houston, TX, to Avondale (New Orleans), LA (SP). 
Iowa Junction, LA, t o 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, IL, t o Houston, 
TX, and Avondale, LA (UP and SP). 
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RAIL LINE SEGMENT MITIGATION 

General 
The following m i t i g a t i o n conditions apply t o a l l of the r a i l l i n e 

segments i n the states i d e n t i f i e d below. 

18. UP/SP sha l l consult w i t h the states and appropriate l o c a l 
o f f i c i a l s as well as FRA to develop a p r i o r i t y l i s t f o r upgrading 
grade crossing signals, where necessary, due t o increases i n r a i l 
t r a f f i c r e s u l t i n g from the proposed merger. This process s h a l l be 
undertaken f o r a l l r a i l l i n e segments i n the States of Arkansas, 
C a l i f o r n i a , Colorado, Kansas, Nevada, Oregon, and Texas. UP/SP 
s h a l l advise SEA as t o the status and the r e s u l t s of these 
consultations. 

Specific 
The following d e t a i l e d m i t i g a t i o n conditions epply t o the s p e c i f i c 

r a i l l i n e segments and/or locations i d e n t i f i e d oeiow. 

Cit v of Reno 
22a, UP/SP sh a l l operate no more than a d a i l y average count of 14.7 

f r e i g h t t r a i n s per cay through the City of Reno. (This r e f l e c t s 
the Base Year d a i l y average of 13.8 t r a i n s — 12.7 f r e i g h t t r a i n s 
and 1.1 passenger t r a i n s — plus 2 add i t i o n a l f r e i g h t t r a i n s . ) The 
addi t i o n of two f r e i g h t t r a i n s per day does not exceed the Board's 
threshold f o r environmental analysis at 49 CFR 1 1 0 5 . 7 ( e ) ( 5 ) ( i i ) . 
The 14.7 average f r e i g h t t r a i n count per day does not include the 
fol l o w i n g types of movements: (1) maintenance-of-way t r a i n s , 
(2) l i g h t locomotive movements, (3) local and industry switching 
t r a i n movements, (4) emergency t r a i n s operated under detour 
au t h o r i t y , f or snow removal, f o r f i r e or other natural d i s a s ter 
purposes, and wreck removal purposes. This condition w i l l be 
e f f e c t i v e upon consummation of the merger and w i l l continue i n 
e f f e c t f or 18 calendar months i n t o t a l . 

2 2b. For the purpose of monitoring the preceding condition, UP/SP s h a l l 
f i l e on a Lionthly basis with the Board v e r i f i e d copies of s t a t i o n 
passing reports of t r a i n movements through Reno, NV, f o r each day 
of each preceding month i n the specified 18-month period. These 
reports s h a l l also i d e n t i f y those t r a i n movements, s p e c i f i e d i n 
the above condition, t h a t are excluded from the 14.7 t r a i n s per 
day average count. 
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2 2c. UP/SP, i n consultation w i t h and subject t o the approval of SEA, 
s h a l l r e t a i n an independent, t h i r d - p a r t y consultant t o prepare a 
s p e c i f i c m i t i g a t i o n study t o address the environmental e f f e c t s on 
the City of Reno of the a d d i t i o n a l r a i l f r e i g h t t r a f f i c projected 
as a r e s u l t of tiie proposed merger. This study .shall be prepared 
under the sole d i r e c t i o n and supervision of SEA. I t s h a l l include 
a f i n a l m i t i g a t i o n plan based on a f u r t h e r study of the railway, 
highway, and pedestrian t r a f f i c flows and associated environmental 
e f f e c t s on the City of Reno. This study would t a i l o r m i t i g a t i o n 
t o address environmental e f f e c t s such as safety, hazardous 
materials transport, a i r q u a l i t y , noise and water q u a l i t y . UP/SP 
s h a l l comply w i t h the f i n a l m i t i g a t i o n plan developed under t h i s 
study. 

The study, which s h a l l be completed w i t h i n 18 months from the date 
of consummation of the merger, s h a l l include the foll o w i n g : 
• Projected post-merger increases i n r a i l f r e i g h t t r a f f i c on the 

Sparks t o Roseville l i n e segment. 
• Consultations with the Cit y of Reno, Washoe County, the Federal 

Railroad Administration, affected Native American Tribes, and 
other appropriate Federal, state and l o c a l agencies, and other 
in t e r e s t e d p a r t i e s . 

• Consultations with UP/SP. 
• Review of a l l e x i s t i n g information and studies including those 

prepared by tne City of Reno, Washoe County and UP/SP. 
• Independent analyses. 
• With respect to vehicular and pedestrian safety, m i t i g a t i o n 
measures t h a t i d e n t i f y the number and loca t i o n of highway/rail 
grade separations and r a i l / p e d e s t r i a n grade separations i n 
downtown Reno. 

• Funding options. 
• Submission of a d r a f t study to the pu b l i c f o r review and comment 

and then issuance of a f i n a l m i t i g a t i o n study. 

22d. SEA w i l l submit the f i n a l m i t i g a t i o n study and i t s recoiamendations 
t o the Board, which s h a l l then issue a decision imposing 
m i t i g a t i o n . I n the event UP/SP and the City of Reno and other 
appropriate p a r t i e s reach agreement on a f i n a l m i t i g a t i o n plan, 
UP/SP and the City of Reno s h a l l immediately n o t i f y SEA, and the 
Board w i l l take appropriate action consistent w i t h such an 
agreement. 
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StTRTACi TRAKSFORTATrOK EOftKD' 

DECISION 

riaancc DocKet No. 32760 

OKICK PACmC CORPORATION, UVIOH PACITIC EAILROAD COKPANY. AKC 
KISSOORI PACinC KAIUVa/JJ COKPAKY—COITIEOL AOT MZRGER~SOUTEER.N 

PACirrC VXll. COKPOKATICN, SOtJTEERK PACIFIC TRANSPORIATION 
COIiP/jr/, ST. LOOXS SOCTHWESTERN PJUXVAV COMPANY, SPCSL CORP.. ANC 

THE DEKVZR AJTO RIO GBAKDE WTSTEEN RAILROAD COIIPAKY 

(Decision No. 71] 

Dftcided: A p r i l I S , 1997 

In DttCicion KO. 44 (sarvad Auijiuit 12, 1S96) , v« a p p « ^ d t&e 
co=on control aiul cergBr cf tiae r a i l w a x l e r s controileji by 
unicr. Pac ir ic c«irForatio.T fUnio.n P a c i f i c RaUlroad Cc=?any and 
KicEourl PacUCic Railroad cerpany) antl tlie m i l c a r r i e r s 
ccnrroiled by sotrtiicrn P a c i f i c R a i l corporation (Southern P a c i . l c 
Trajicportatlon corpany, St . Louii: southwe«rt:crn Railway Coepany, 
SPOJL corp., aiul ttiB OonvBT and Rio cranda wostcrt: Rai ircao 
Coepany) ( co i i cc t ive iy UP/SP), suU^Bct to varixnia conditions, 
including nmseroufl cnviromnTrtiii 1 aitig^ating conrfi t'l ons. As 
n«rtii:«mt hara, thc anvironnantal condition* i x p o * ^ i a Deciaicn 
No. 44 c a l l for foxtaer. «ore focused, a i t iga t ion ctxidies to 
a m v e at ap«cijCical ly ta i lored B i t lga t ion plan» Cor Hic i i i ta , KS 
and Rano. NV, i n addition to ttic cnvrronnantal mitigation ttiat 
already haa b««n iaposed. to aasure that iocal lxcd eavircnnentai 
ic::ue3 unique to those tvo cocaunities ar« cf re s t ive ly adilrMMid. 

Aftcx Decision NO. 4* was i tsuad. Uie City of Wichita and 
the Eoarts oi Counvi' Coaaiccionorc of sedgvxcX Country, KS 
(Wichlta/sedcvicJt) f i l e d an cnvircnnental ,;ourt cha.Llcnge xs. tae 
Onited StatM Court of Appeals for th« D l c t r i c t of coiuaaoji 
Circu i t . No. 96-1293, r*-^,. r-,* v<r-v<«-. v. '^tvrf^rr T r ' — r i - r r - ' ^ ' - ' -
E c i r i (?ct . for r«rview f i l a d Auo. : i . 1996) (tfj n.-.i-lS) • 
pleaaings f i l o d in that l i t l c jat ion , i t bttc*«« apparent t h a t ^ a 
\Hr.y-:r.r-. «pp«»i ia addrcssad eolaly to the cantenca in Dacision 
No. 4̂  (at p. 2235 stat ing, 'The Caitigation) s t tdiea (that are 

' procaadingc pending bafore the Intarsrtato CossTce 
c a 3 = i « n o n (ICC) on January- i . 1996, cuct be decided under -he 
lav in e f fec t prior to that date i f tiiey involve fonctions 
retained by ttie XCC Texnination Act of 1995. Pxib. L . ..04-68, loa 
Stat. 803. THic proccedina wae panding with tba ICC prior to 
January l , 1996, and to tunctiona retained under surface 
rranoportation Board (Boai^i j u r i s d i c t i o n purauant to new 49 
U.S .C. 11323-27. Citations are to tho forrer Beetiona of the 
statute, unless othervise indicated. 

' AnotacLT environaental court challenqe is panaing m thc 
U.C. circ-.iit m No. S6- i* ie , r^ry r.t pcno Y. F.\in,ZLr. 
-Ti'r.qror-^.r.l on Pnprri fPfnnl . The O.C. C i r c u i t , on i t s own 
nircion, ordered the Lfiua and w<^h-r.r. appeals consolidated v i th 
t i e petitions r.ar revi.w ra i s ing icauea otiier than 
icsuca tnat were f i l e d i-n tiiat court. Tha Board and the Uniteo 
Statea h*vo c o v « i to c«rv«r m a Pono and Wirihlti appeal* froa tne 
otitar casds caaxinq review of Deciaion No. «4 aJKl to hold 
briefmq m ai>ayance in tha.a two caaa- bacausa. unlUie ^ ^^^f, 
petitiona oaaxinq review of Decision No. 44, tiie EfiCD end Kinn*-* 
potitlom; arc environaental court chailengca tiiat are not r ipe 
or f ina l for -ud ic ia l review at this t i a a . That notion reaainn 
pending l-n tne court. 



Finance cocnet NO, 3276O 

now underway for Ktchita and Reno] w i l l care fu l ly eotasine cr ivate 
and put i ic funding options, as we believa that tha cost cf 
e i t iqat lon for Rano anC Wichita should be shared.' Than, 
fc l lcwinc an inquiry looicinq toward sett leaent cf thc w 1 ch * > 
l i t i g a t i o n , pat i t i cnars ' counsel i n the wiehiria case advisaa cur 
General Counsel, by l e t ter dated A p r i l 7, 1997." that i f thc 
Board issue* a decision c l a r i f y i n g tiiat UP/SP w i l l ba required tc 
pay loot of tiie cost of aimdatcd etxvironaantal a i t iqat ion , 
Wiciiita/Sadgwlcl: w i l l withdraw t i i e i r appeal. 

Pet i t ioners' counsel Btat4a« tluit Wichita/sedqwiO: 
understands tiiat, consi^tant witii Decision No. 44, the Board 
conEidering both 'bato liaa* a i t i g a t i o n , i . e . . a i t iqat ion 
including, but not Hal ted to, cfie type discussed in Decision No. 
44, that UP/SP would ba required to icpleaent and fund m order 
tc increase the nuaoer of tiirough t n x n s operating tiirough 
Kiciiita/SedgvicJc, and a l ternat ive n i t i ga t ion , i . e . , acre 
eiqsensive options. Aa to the l a t t e r , Hiciiita/SedgvicX 
understands tiiat the Board aay suggest funding a l ternat ives , but 
sucii suggestions would ba in no way binding. See Addendvua A. 

aaving ascertained tiiat OP/SP has no abjection to the 
issuance of a decision c l a r i f y i n g the intent of tiie sentence at 
page 223 of Decision No. 44, quoted, above, i n t&e aaiuier 
requested by Wlchita/SedgvicJc. i t appears to us appropriate to 
clJLrify our intent witb respect to developing f i n a l a i t iqat ion 
for Wlciiita end Reno, s p e c i f i c a l l y , tiie f i n a l environaental 
a i t iqat ion that wt l l ba developed for wlciiita and Reno following 
the ccaplation of tiia ongoing a i t i q a t i o n studios v i l l include (in 
addition to the al t igat ion tiiat hae already been inposed) both 
(1) aandatcd or i»a6e l ine a i t i q a t i o n , wbicii the Board v i l l 
require tJP/SP to inpleaent anri a a t i r e l y food, and (2) a l ternative 
a i t iqat ion that aiqht ba a aore £*r reaching solut ion fcr a l l 
concerned, but vtiich w i l l not be binding abs<ant a voluntary 
aqreenant by tha parties to siiare costs or expend greater 
rasrurcea. 

Tills action w i l l not s i g n i f i c a n t l y a f fec t e i ther the qual i ty 
of the tuaan environaent or the conservation of energy resources. 

Tt ir. ~rdergd: 

1. The discussion of environaental aitiqation in Decision 
No. 44 is clarified as sat forth in tills decision. 

2. This decision is effective on the date of service. 

By the Board, Chaiman Morgan and Vice CHairaan oven. 

Vemon A. Wllliaas 
Secretary 

' A copy of t.nat letter is attached as Addendua A, 

- 2 -
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UP/SP MERGER 

1 RENO MITIGATION STUDY TASK FORCE MEMBERSHIP UST 

j 
STB Section of Environmental Analysis 

Representatives and/or Contacts 
Elaine K. Kaiser 

Program Director/Legal Counsel 

Harold McNulty 
Reno Co-Study Director 

j Vicki Rutson 
•; Reno Co-Study Director 

Dave Mansen \ Kay Wilson 
Reno Mitigatic:i Study Project Manager i Reno Mitigation Smdy Community Coordinator 

1 
City of Reno Representatives 

Manager's Office 
Merri Belaustegui 
Deputy City Attomey 

i City of Reno Alternates 
Manager's Office 

j Michael E Halley 
Deputy City Attomey 

Engineering 
Steve Varela, City Engineer 
City of Reno Public Works 

Engineering 
Tom ' iribbin 
Pyramid Engineering 

! 

Environmental 
Mark Demuth 
MADCON Consultation Serv ices 

Environmental 
j Colleen Henderson 

Environmental Management Associates 

1 
Emergency Services 

Larry Farr, Fire Marshall 
Reno Fire Department 

Emergency Serv ices 
i Chuck Lowden 

Fire Chief 

1 Jim Weston, Chief of Police 
Reno Police Department 

Tom Robinson 
Reno Police Department 

1 
Reno Citizens Representative 

General Interests 
Steve Bradhurst 

; Reno Citizens Alternates 
General Interests 

No Altemate Named 

1 River Banks Homeowners 
Richard Vitali 

1 River Banks Homeowners 
No Altemate Named 

i 
Native American Representatives 

Paula Berkeley 
Paula Berkeley and Associates 

\ Native American Alternate 
Arlan Melendez, Director 

i Reno-Sparks Indian Colony 

•| Preliminary Miiigation Plan C -1 Reno Mitigation Study 
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UP/SP MERGER 

RENO MITIGATION STUDY TASK FORCE MEMBERSHIP LIST 
• 

Business Community Representative 
Bill Osgood, Chairperson 
Reno L">owntown Improvement Assoc. 

Business Community Alternate 
Harry York 
Reno-Sparks Chamber of Commerce 

NFRA Representative 
Bob Bum, Chairperson 
Nevadans for Fast & Responsible Action 

NFRA Alternate 
John Frankovich 

Wasboe County Representative 
Bob Webb. Community Coordinator j 
Washoe Co. Dept. Of Comprehensive j 
Planning 

Washoe County Alternate 
Dean Diederich 
Principal Planner of Washoe County 
Department of Community Development 1 

Regional Transportation Commission Rep. 
Greg Krause. Planning Manager 
Regional Transportation Commission 

Regional Transportation Commission Alt. 
Jack Lorbeer 

State of Nevada Representative 
Tim Crowley, Executive Assistant 
Nevada Governor s Office 

State of Nevada Alternate 
No Altemate Named j Nevada Public Service Commission Rep 

Galen Denio, Commissioner 
Nevada Public Service Commission 

Nevada Public Service Commission Alt. 
Craig Wesner, Mgr. Engineering Svcs. 
Nevada Public Service Commission 1 

City of Sparks Representative 
Rob Pyzel, Senior Planner 
Planning & Community Development 

City of Sparks Alternate 
Randy Mellinger 
Community Development Director 1 

UP Railroad Representative 
Mike Hemmer 
Covington & Burling 

UP Railroad Alternate 
Joe Guild 
Union Pacific Railroad 

Amtrak Representative 
Ron Scolaro 
Amtiik 

Amtrak Alternate 
Raymond Lang 
Amtrak Intercity Rail Service 

State Economic Interest Representative 
Ken Lynn 
Economic Dev Authority of Westem Nevada 

State Economic Interest Alternate 
No Altemate Named 1 

1 
Preliminary MUigation Plan C . 2 Reno MUigation Study m 
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UP/SP MERGER 

RENO MITIGATION STUDY TASK FORCE MEMBERSHIP LIST 

Warehousing/Distribution Representative 
David Loring 
Dermody "Properties 

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

Preliminary Mitigation Plan C-3 Reno MUigation Sludy 
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Surface Transportation Board 
Section of Environmental Analysis 

Washington, DC 20423 

UP/SP Merger 
Reno Mitigation Study Overview 

History and Background 
The Surtace Transportation Board (Board), as part of I's approval of the mer;: • the Union Pacific and 
Southem Pacific railroads, specified that a mitigation stuuy be completed in Ren The actions which led 
up to the mitigation study are set forth below. 

November 30, 1995 Union Pacific and Southem Pacific apply to the Interstate Commerce Commission 
(ICC) for authority to consolidate their operations and those of their subsidiaries into a 
single railroad. 

December 29, 1995 ^ew legislation terminates the ICC and transfers its authonty to approve railroad 
mergers to the newly formed Surtace Transportation Board. 

.April 12, 1996 The Board s Section ot Environmental Analysis (SEA) issues the Environmental 
Assessment tor the proposed merger 

June 24s 1996 SE,A issues the Post EA. including revised responses to public comments ana 
recommended condit'ons for th-: Board's approva'. 

Julv 3, 1996 Board votes unanimously to approve the UP/SP merger subject to vanous 
environmental mitigation conditions. 

August 12. 1996 I " 'ts written decision, the Board imposes system-wide and comdor-specillc mitigation 
conditions and directs SEA to conduct an 18-month mitigation study in Reno to 
develop specifically tailored mitigation plans to address the environmental effects of 
increased rail traffic resulting from the merger on UP's existing right-of-way. The 
Board also requires UP/SP to limit increases in tram traffic to an average of two 
additional freight trams per day in Reno dunng the 18-month study (i.e., a daily 
average of 14 7 freight trains per day). 

September 12. 1996 Merger becomes effective 
October 1996 SEA inmates mitigation study in Reno. 

Mitigation Study Goals 
The Board authonzed SEA to undertake an 18-month mitigation study for Reno to develop a final 
mitigation plan that will supplement already imposed mitigation measures that pertain to Reno. This study 
will add'ess the effects of additional rail traffic resulting from the merger on UP's existing rail line through 
Reno After public review and comment, SEA will submit its final recommendations to the Board for its 
review and approval. The Board will then issue a decision requinng UP to comply with those mitigation 
measures that the Board deems appropnate. The goals of the Reno mitigation study are to: 
• t-ocus on the effects of increased merg.T-related rail traffic on the existing LT line to amve at 

specifically tailored mitigation for communities in and around Reno to ensurt that localized 
environmental issues are effectively addressed. 

• Identitv number and precise location of highway/rail grade separations and rail pedestnan grade 
separations 

• Consider additional mitigation to address air quality effects resulting from the merger. 
• Examine pnvate and public funding options to share the cost of mitigation. 
• Provide a forum to exchange ideas and concems. 
• Explore independent and innovative mitigition options that can be incorporated into SEA's final 

mitigation plans for Reno and recommend';d to the .Soard. 
• Facilitate the negotiation of a.n independent, mutually acceptable agreement among the parties. 
• Provide an opportunity for public input throughout the study process. 



February 1997 

Surface Transportation Board 
Section of Environmental Analysis 

UP/SP Mitigation Study 
Reno Conditions 

On August 12, 1996, the Surface Transportation Board (Board) approved the merger ofthe Union Pacific 
and Southern Pacific Ratlioads. The following conditions pertaining to railroad operations in Reno, 
Nevada were developed by the Section of Environmental Analysis (SEA) and specifically imposed by the 
Board. 

2:a. UP/SP shall operate no more than a daih average count of 14.7 freight trains per dav 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 trains per day does 
not exceed the Board's threshold for environmental analysis at 49 CFR 1105.7( 5 )(iii. The 14.7 
average train count per dav does not include the following tvpes of movements: (1) maintenance-oj-
wav trains. (2) light locomotive movements. (3) local and industry switching train movements. 
(4) emergency trains opt rated under detour authority, for snow removal, for fire or other natural 
disaster purposes, and wreck removal purposes. This condition will be effective upon consummation 
of the merger and will continue tn effect for IH calendar months in total. 

22b. For the purpose of monitoring the preceding condition. L'P/SP shall file on a tnonthly basis with the 
Board verified copies of .station passing reports of train movements through Reno. NV, for each day 
of each preceding month in the specified 18-month period. These reports chall also identify those 
train movements, specified in the above condition, that are excluded from the 14.7 trains per day 
average count. 

22c. L'P/SP, in consultation with and subject lo the approval of SEA. shall retain an independent third 
party consultant to prepare a specific mttigalion studv tu address the potential environmental effects 
on the Citv of Reno of the additional rad freight traffic projected as a result ofthe proposed merger. 
This studv shall be prepared under the sole direction and supervision of SEA. It shall include a final 
mitigation plan based on a further studv of the railway, highway, and pedestnan traffic flows and 
associated environmental effects on the City of Reno. This study would tailor mitigation to address 
environmental effects such as safety, hazardous materials transport, air quality, noise, and water 
qualitv. UP/SP shall comply with the final mitigation plan developed under this study. 

The study, which shall be completed within 18 months from the date of consummation ofthe merger, shall 
include the following: 

• Projected post-merger increases in rail freight traffic 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 appropnate Federal, state and local agencies, and 
other interested parties. 



Consultations with UP/SP. 

Review of all existing information and studies including those prepared by the City of Reno, 
Washoe County and UP/SP. 

Independent analysis. 

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 final 
mitigation study. 

22d. SEA will submit the final mitigation study and its recommendations to the Board, which shall 
then issue a decision imposing mitigation. In the event UP/SP and the City of Reno and other 
appropriate parties reach agreement on a final mitigation plan, UP/SP and the City of Reno shall 
immediately notify SEA. and thc Board wdl take appropriate action consistent tvith such an 
agreement. 

System-wide and Corridor-Specific Mitigation Related to Reno 
In its August 12 decision approving the merger, the Board specified various system-wide and corridor-
specific mitigation measures based on the results of extensive analysis ofthe potential local, regional and 
system-wide impacts of the merger as liescnbed in the EA and Post EA. The measures listed below were 
developed to mitigate potential system-wide and corndor-specific impacts, including impacts in Reno (a 
complete description of mitigation measures can be found in the August 12 Board decision). 

Safety 

• LP/SP shall adept LT's existing formula-based standards for track inspection for ail rail lines ofthe 
merged system, which will increase the frequency of inspections on SP rail lines. 

• L'P/SP shall adopt UP's existing tank car inspection programs for all appropriate facilities on the 
merged system. 

• For all highway grade crossing signals. UP/SP shall provide visible instructions designating an 800 
number to be called if signal crossing devices malfunction. 

• L'P/SP shall adopt UP's existing policy of using head-hardened rail on curves in mountainous territory 
for SP rail lines to promote safer operations. 

• L'P/SP shall comply w ith all applicable Federal Railroad Administration (FR.A) rules and regulations 
in conducting rail operations on the merged system. 



• UP/SP shall give priority to equipping key trains, as defined by Union Pacific Railroad Form 8620. on 
the corridor segments listed below with two-way end of train devices. This requirement also applies to 
BN/SF key trains ooerating between Iowa Junction. LA. and Avondale. LA. 

Central Corridor Southern Corridor 
Nonh Platte, NE, to Oakland, CA (UP & SP) Houston, TX, to Avondale (new Orleans),, LA (SP) 
Cheyenne, WY, to Denver, CO (UP) Iowa Junction, LA, to Avondale, LA via Kinder 

and Livonia (UP) 
Illinois-Gulf Coast Corridor Houston, TX. to West Colton. CA (SP) 
St. Louis. .MO, & Ea.st St. Louis/Salem, IL, to 

Houston. TX & Avondale. LA (UP & SP) 

• UP/SP shall consult with the states and appropriate local officials as well as FRA to develop a priority 
list for upgrading grade; crossing signals, where necessary, due to increases in rail traffic resulting from 
the proposed merger This process shall be undertaken for all rail line segments in the States of 
Arkansas, California, Colorado, Kansas, Nevada, Oregon, and Texas. UP/SP shall advise SEA as to 
the status an 1 the results of these consultations. 

• .As suggested by UP/SP, 'UP/SP shall use us own security forces to conduct its own arrests and 
bookings, reducing reliance on local police forces. 

Hazardous Materials and Emergency Response 
• UP/Sf shall provide 800 numbers to ali emergency response forces in all communities. These 

numbers shall provide access to UP/SP supervisors who shall provide train movement information and 
work cooperatively with communities in emergency situations. These numbers are not to be disclosed 
lo the general public. 

• UP/SP shall participate on a system-wide basis in the TRA.NSCARE program to develop hazardous 
material and emergency response plans in cooperation with communities, 

• UP/SP shali adopt UP's training program for community and emergency response personnel for 
locations on the SP rail lines, and include personnel from SP served locations in UP's school at 
Pueblo, CO, for additional emergency response training. 

Air Quality 
• UP/SP shall adopt existing UP training and operating practices lhat are designed to reduce locomotive 

fuel consumption and air pollution. These include: throttle modulation, use of dynamic braking, 
increased use of pacing and coasting trains, isolating unneeded horsepower, shutting dow n 
locomotives when not in use for more th.̂ n an hour when temperatures are above 40 degrees, and 
maintaining and upgrading SP locomotives to L'P standards. 

• As suggested by UP/SP. UP/SP shall extend to SP rail lines UP's program of closing boxcar doors on 
cmpiv cars before movement on the system in order to reduce wind resistance and, thereby, fuel 
consumption. 

• UP/SP shall convert ail railroad locomotives to the standards for visible smoke reduction that are 
establ shed in the South Coast Air Quality Basin. 



L'P/SP shall implement the draft emissions standards for diesel-electric railroad locomotives that the 
Environmental Protection Agency (EPA) hâ , developed. It is the Board's understanding that EPA 
plans to propose these standards and make them available for public comment in December 1996, 
Under these standards, UP/SP shall utilize newly manufactured or re-built locomotives that are more 
fuel efficient and produce less emissions. When this equipment becomes available, UP/SP shall assign 
these locomotives on a priority basis to the corridors or portions thereof specified below: 

Southern Corridor Central Corridor 
Fort Worth, TX, to West Colton. CA Cheyenne. WY, to Hinkle. OR 
Pacific Coast (1-5) Corridor Chicago, IL. to Fremont, NE 
Sacramento. CA, to Bakersfield, CA Denver, CO, to Grand Junction, CO 
Seattle, WA, to West Colton, CA Ogden, UT, to Roseville, CA 

To further facilitate the improvement of air quality for specific locations, UP/SP shall consult with 
appropriate state and local m quality officials in the States of Arizona, Califomia, Colorado. Illinois, 
Nevada. Oregon. Texas, Washington, and Wyoming, through which the Pacific (1-5), Southern. 
Central, and .Northern Corridors extend in pan. UP/SP shall advise SEA as to the status and the results 
of these consultations. 

Noise 
To address noise impacts, UP/SP shall consult with the affected counties that have communities that 
would experience an increase of 3 dBA or more as a result of the increased rail traffic over rail lines in 
the States of California, Colorado, Illinois, Kansas, Louisiana. Nebraska, Nevada, Oklahoma, and 
Texas. If appropriate, UP/SP shall develop a noise abatement plan. UP/SP shall submit the result of 
these consultations to SEA who will review these findings with FRA, 
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SURFACE TRANSPORTATION BOARD 
SECTION OF ENVIRONMENTAL ANAL YSIS 

Opportunities for Public Input 

Public Meeting 
• Provide Verbal or Written Comments 

at Public Meeting 
Written Comments 
• Submit Written Comments to: 

Harold McNulty, Reno Co-Stutly Director 
Surface Transportation Board 
Section of Environmental Analysis 
Room 3219 
12th and Constitution Ave,, NW 
Washington, D,C, 20423 

Task Force Committee 
• Contact any Representative on the 

Reno Task Force 
febfuary 199/ 



SURFACE TRANSPORTATION BOARD 
SECTION OF ENVIRONMENTAL ANALYSIS 

MlRCn 
WIIIOMION 

5IU0T 

mxi 

Reno Mitigation Study - Preliminary Mitigation Options 

Grade Separated Crossings 
• One or More Grade Separated 

Crossings 
• Public and Agency Input Needed 

Regarding Possible Locations 
• Preliminary Key Issues 

- Number ol Vehicular Trattic Lanes 
- impacts to Properties (e,g., property access) 

Near Grade Separated Crossings 

Depressed Railway 
• Preliminary Limits - from Stoker Avenue 

on the West to Sutro Street on the East 
• Preliminary Key Issues 

- Construction Impacts 
- Groundwater Depths Inliltration / Quality -

Possible Need tor Treatment 

Elevated Railway 
• Preliminary Key Issues 

- Visual Barrier 
- Existing Structures over 

Railroad Right-of-Way 
- Current Air Rights over 

Railroad Right-of-Way 

Other Improvements to be Reviewed 
• Improved Grade Crossing 

Safety Measures 
• Train Speed Modifications 

Noise Suppression Modifications 
• Enhanced Landscaping and 

Beautification Measures 
• improved Pedestrian Safety 

Measures 

NOTE: The above stateit prelimlftary options may Involve shareil 
or joint public / private funding. 

February 1997 
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Surface Tran.sportation Board 

Section of Environmental Analysis 

Reno Mitigation Study 

Preliminary Mitigation and Evaluation Criteria 

Overview and Purpose of Evaluation Criteria 
The critena developed for the Reno Mitigation Study will be used to determine the degree to 
which the options mitigate the environmental impacts of increased train traffic on the existing 
right-of-way resulting from the Union Pacific/Southern Pacific merger. Evaluation cntena will be 
used to (1) deterrmne if the options mitigate the environmental impacts of increased rail traffic and 
(2) measure the potential environmental impacts resulting from implementing the options. .\n 
imponant consideration in evaluating the mitigation options is the willingness of vanous parties 
(UP. City of Reno, Washoe County, State of Nevada, Federal agencies, business and others 
interests) to participate in implementauon. .Many mitigation options anticipate shared funding or 
public/pnvate partnerships. 

Evaluation Criteria 

Establishing the Merit of Mitigation Options 

The evaiuation criteria will be used during Phase 2 to deternune to what extent an option 
mitigates the environmental impacts of increa.sed train traffic on the existing right-of-way. If there 
are several mitigation options that offset the environmental impacts of the increased merger 
traffic, the evaluation criteria can be used to determine which of the mitigation options achieves 
the greatest overall benefits w ith the fewest ov erall negative environmental impacts. In Phase 2 
SE.A will include evaluation criteria that: 1) reflect an issue of concem. 2) are objective and 3) are 
measurable or quantifiable (using readily available information). 

Each cntenon will be defined by four components: issue, objective, measure, and data source. 
The first component of the criteria definition is the issue being evaluated. Key issues identified by 
the public to date are listed below. The study team w ill develop cntena t according to the 
pnnciples described above) to evaluate the effectiveness and impact of mitigation options for each 
of these issues. 

Key Issues 

• Traffic Delay 
• Pedestrian Safety 
• Emergency Vehicle Access 
• TrainA'chicle Accidents 
• Derailments/Spills/Water Quality 
• Train Operations 
• Native .American Issues 

Biological Resources 
NoiseA'ibration 
.Air Quality 
Propeny Impacts/Land Use 
Cost 
Feasibility of Implementation 



February 1997 

A full definition of each cnterion will include the following four components: 

1. Issue - .A central topic of concem such as environmental, technical, and cost impacts. 

Example issue: Impacts on traffic deiay at railroad/highway crossings. 

2. Objective - .A definable goal for resolving the issue. 

Example objective: Mitigate traffic delays, 

3. Issue Measure - A basts for comparing a mitigation option's effectiveness for 
addressing a specific issue. 

Example measure: Total change (e.g, reduction) in vehicle delay minutes per typical 
day. 

4. Data Source - The information sources or calculations used to measure the impact of 
an option. 

Example data source: Calculated gate down time and vehicle delay using peak-hour 
traffic counts at selected crossings, 

SEA will evaluate the mitigation options based on these criteria and provide a comparison 
of the mitigauon options' overall effectiveness. 



MnCfR 
UNTICAnON 

SURFACE TRANSPORTATION BOARD 
SECTION OF ENVIRONMENTAL ANALYSIS 

Reno Mitigation Study - Train Traffic Projections 

• The Surface Transportation Board imposed a limit 
that UP/SP shali operate during the mitigation study 
no more than a daily average count of 14,7 freight 
trains per day through the City of Reno, This limit 
represents the 1995 baseline of 12,7 trains per day 
plus 2 additional trains. It does not include Amtrak 
or emergency conditions, 

« December 1996 average UP/SP daily trains was 9,7. 

IMS mil PiojtcUd fulut* A>trt9« Daily Trtin Vdumtt Through Rtm 

Some* ol Tiiln 
Numbar ol Irains 

Some* ol Tiiln 
199S(1| Pro|acltd lor FIva Yaars 

Following UP/SP Mergar|?| 
Incraata 

Amlrik (3; t 1 1 1 0 0 

Biiillnglon Nofthtm / Sinla Ft 0 0 4 0 4 0 

Union PatlllC / Soiilhain Pjcillc 12 7 20 0 7 3 

Daily Total 13.8 2$.1 11.3 

Notts (1) Bi'iedoii TijinsiJliM».5i»o<idi;0t~ UP SP 
(2) BJ(«<I on UP/SP Op«iiii>ia PHn jnd vmlwd sHleio»n!s til«) wilh Ihe Siiilji* TrMispoiMlion Bnjid I99S ami 1996 
13) Aniliak iî in opeiations aie not undfi tlie loiisdirtion ol Ihe SuiUi4 Tiampoitaiion Board 

These tuture UP/SP train numbers are not expected !o 
occur all at once. Projected increases depend on 
changes to the Roseville Rail Yard (in California) and 
provision for Increased tunnel clearance in the 
mountains west ol Reno. 

Pra|«ct«4 Avaraga Dall| UP/SP Train* Tftiauift Ran* t*i FDr* Y*ai« Fvllaalng UP/SP Margar 

Pradlclad Freqiiancy Numbar ol Traint Raivga ol 
Train tanglhi In Faat 

Oally IS 2.685 - 6 860 

Ont par waat 2 6,76& 

Thraa ptr wtak 1 4,72( 

FIva ptrwaek S 990 6.170 

Aatraga numbar ot dallr traina 20 990 • 8,860 

Baied on UP'SP Upenlmg Pl.ui and veiilied slatenienls hied yirtlh Ihe Tianspoilallon Boaid 1995 and 19% 

• Projected future average train length = <5.000 feet 
(weighted average) 

• Projected future doublestack container train height = 
20 feet 2 inches (maximum permissible under 
AAR IVIechanical Division standards) 

• Current height of doublestack trains through Reno » 
19 feet 2 inches 

February 1997 
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Comment Sheet 
UP/SP Merger 

Reno Mitigation Study 

Please use this page to submit your comments abcdt the Reno Mitigation Study. Please be ?.s specific 
and concise as possible. Identify page numbers where applicable. We thank you for your interest in 
the UP/SP .Merger Reno Mitigation Study-

Name — Phone/Fax 

Organization & Title (if applicable) 

Address _ 

City/State/Zip — 
Please hand in or mail completed comment sheets to: Harold McNulty, UP/SP Merger Reno Mitigation Co-
Study Director, Surface Transportation Board, Section of Environmental Analysis. 12th & Constitution Ave. 
hlW. Room ',219. Washington. DC 20423. ^ 

(If necessary, please continue vour comments on the reverse side.) 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic Sub-Topic Specinc Commcnt/Question/or Issue 
Discussed in 
PMP Section 

1 Merger-related 
1 Litigation EIS 

l he Cily of Reno does not agree with the impact analysis in the Environmental 
Assessment. The city has stated its views that before mitigation can be agreed upon, 
the impacts have lo be agreed upon. The city has filed a lawsuit requesting an EIS. 

2.3 

1 Merger-related 
1 Litigation EIS 

The city has requested that the Council on Environmental Quality (CEQ) 
comparatively review the Board decision on the EIS process in the Conrail/CSX 
merger proceedings and those ofthe UP/SP merger; the city has requested the CEQ 
review the propriety of conducting a site-specific, 18-month "mitigation study" for 
Reno, but not an EIS. The city feels the Board should perform a full EIS before 
mitigation measure? can be addressed. The city feels the Board's decision to 
perfonti an EIS for the proposed Conrail/CSX proposed merger lends weight to 
Reno's litigation regarding the lack of an EIS for the Reno area; 

2.3 1 

1 Environmental 
Impacts 

Safety 

Emergency 
Response 
Delays 

Trains more than a mile long may block more than one crossing at a time; how will 
this affect emergency response? 

6.2.3 

1 Environmental 
Impacts 

Safety 

Emergency 
Response 
Delays 

What will happen with emergency services and public transportation access for 
people living downtown? 

6.2.1 & 6.2.3 

1 Environmental 
Impacts 

Safety 

Emergency 
Response 
Delays 

The study needs to address the potential blockage of tracks during normal operations 
and during a train accident/and or hazardous material spill for isolated communities 
served by Woodland Avenue, Stag Lane, Del Curto Lane, and Canal Road 

6.2.1, 6.?..3,& 
6.2.5 

1 Environmental 
Impacts 

Safety 

Emergency 
Response 
Delays 

Residents and business owners should be informed of the emergency access road 
which provides secondary access should Woodland Avenue be blocked at the 
railroad crossing 

7.2.6 

1 Environmental 
Impacts 

Safety 

Emergency 
Response 
Delays 

The Old Reno Casino has fire truck access problems 7.2.3 

1 Environmental 
Impacts 

Safety 

Pcde.sti ian 
Safety 

1 ourists may need to cross tracks to go from one casino to another; pedestrian safety 
is key 6.2.2 & 7.2.6 

1 Environmental 
Impacts 

Safety 

Pcde.sti ian 
Safety Pedestrian safety during major tourist events needs to be addressed 6.2.2 & 7.2.6 

1 Environmental 
Impacts 

Safety 

Pcde.sti ian 
Safety 

What is the impi ct of speeding as the trains on as the trains on pedestrian safety? 6.2.2 & 7.2.1 

Preliminary Mitigation Plan E-l Reno MUigation Plan 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area 

Environmental 
Impacts 
(Cont'd.) 

Topic .Sub-Topic SpeciOc Commcnt/Question/or Issue Discussed in 
PMP Section 

Safety 
(Cont'd.) 

Air Quality 

Noise & 
Vibration 

What is the estimated amount of time each crossing will be closed to vehicle 

traffic each day? 
6.2.1 

Pedestrian delay inconveniences tourist; trains cut off pedestrian traffic 6.2.2 

In the Woodland area, roads are blocked 20-30 minutes at a time by trains; why is the 
blockage so long? 

6.2.6 

Casino employees choose to work near the trains; no one is making them do so Comment noted 
Vehicle & 
Pedestrian 

Traffic Delays 

Construction (non-railroad related) has been a source of traffic delays downtown; 
when the Silver Legacy was built, entire blocks were closed to vehicular traffic, 
including the fire department 

7.21, 7.2.2 & 7.2.3 

Train blockage often is the fault of people/objects on the tracks; 6.2.1 & 6.2.2 

Some citizens noted that delays due ti^ trains an? minimal and do not present as big a 
problem as city officials seem to make it 

62.1 

With so much of Reno's recent development south ofthe downtown area, most 
newcomers do not have any reason to be downtown where the tracks are 

3.2 

Train/Vehicle 
Accidents 

Many traffic lights last as long as (or longer than) the waits required while trains pass 6.2.1 

The study needs to determine if increased train speeds will increase likelihood of 
accidents 

7.2.1 

Reno does not met Federal air quality standards; idling traffic at train tracks wil! 
further exacerbate Reno's air pollution problems 

6.2.11 & 9 

What are the air quality impacts of increased train traffic? 6.2.11 &7.2.1 
Impacts of sw itrh yard railroad traffic on air quality should be considered (e.g., 
switching engines, adding additional engines for thc climb up Donner summit) 

6.2.11 

Freight by rail produces less pollution than freight by trjck 6.2.11 
Casinos, not the railroad, bring more cars, which have negative air quality impacts Comment noted 
Woodland Avenue near W. 4'*' St. has a "low gr-̂ de" ct('<;sing which requires trains to 
blow their homs for a mile before approaching; this i ' a large source of noise 
pollution in the residential neighborhood 

6.2.6 & 7.2.6 

The rumbling of the trains (especially thee traveling at slow speeds) and train homs 
are bo:h a source of annoyance, especially during evening hours; can train hom noise 
be mitigated? 

6.2.9 & 7.2.6 

Preliminary MUignlion Plan E-2 Reno Miligattor m 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic Sub-Topic Specinc Comment/Question/or Issue 
Discussed in 
PMP Section 

Environmental 
Impacts 
(Cont'd.) 

Noise & 
Vibration 
(Cont'd.) 

Noise from train homs afTects residents along the tracks, especially in the Verdi area 6.2.9 

Environmental 
Impacts 
(Cont'd.) 

Noise & 
Vibration 
(Cont'd.) 

The Eldorado Hotel/Casino has had customer complaints about train noise 6.2.9 

Environmental 
Impacts 
(Cont'd.) 

Noise & 
Vibration 
(Cont'd.) 

Tall buildings adjacent to the tracks shield noise, but the noise reverberates up the 
buildings and causes noise impacts higher up in the structures 

6 2.9 & 6.2.10 

Environmental 
Impacts 
(Cont'd.) 

Noise & 
Vibration 
(Cont'd.) People who bought homes near iracks knew there would be noise 6.2.9 

Environmental 
Impacts 
(Cont'd.) 

Noise & 
Vibration 
(Cont'd.) 

Does the FRA require hom blowing for safety reasons? 6.2.9 & 7.2.6 

Environmental 
Impacts 
(Cont'd.) 

Noise & 
Vibration 
(Cont'd.) 

If you live near the trair -, you quickly oecome accustomed to the noise, and it is not 
a problem 

Comment noted 

Environmental 
Impacts 
(Cont'd.) 

Water Quality 

Potential contamination of surface water and groundwater supplies, including 
contamination due to normal operations should be considered (e.g., oil leaks from 
engines on the railroad bed) 

6.2.5 

Environmental 
Impacts 
(Cont'd.) 

Water Quality 

What steps has UP taken to address the integrity of the raii bed in east and west 
Truckee River canyons? What will be the impact of additional rail traffic on an old 
rail bed, silting on saturated earth along river banks that have been eroded by flood? 
The Truckee River is the prime water source for the area and water quality impacts 
should be considered. 

6.2.5 & 7.2.6 Environmental 
Impacts 
(Cont'd.) 

Water Quality 

What steps has UP irken regarding the potential for future flooding? What impart 
will FEMA regulations have on the integrity of rail bed in the Truckee River 
canyons? 

Beyond scope of 
study 

Environmental 
Impacts 
(Cont'd.) 

Hazardous 
Materials 

Increased hazardous materials shipments on the Feather River route and potential 
impacts to the Gerlach community should be consii red 6.2.5 

Environmental 
Impacts 
(Cont'd.) 

Hazardous 
Materials 

What measures are in place for cleaning up spills in the case of a hazardous materials 
accident in the Truckee River? 

6.2.5 & 7.2.6 

Environmental 
Impacts 
(Cont'd.) 

Hazardous 
Materials 

UP needs specific plans to address hazardous materials spills; it is not enough to say 
that Federal requirements will be met 

6.2.5 & 7.2.6 

Environmental 
Impacts 
(Cont'd.) 

Hazardous 
Materials 

Clean up of hazardous materials spills and leaks along the tracks, even if 
accumulation of small amounts occurs over a long period of time, should be 
considered 

6.2.5 

Environmental 
Impacts 
(Cont'd.) 

Hazardous 
Materials 

An accident in Reno 'vill affect fewer people than if trains are rerouted anc" an 
accident happens in more heavily populated Califomia Comment noted 

Preliminary Mitigation Plan E-3 Reno Mifigation Plan 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key issue Area Topic Sub-Topic Specific Comment/Ques(ion/or Issue Discussed in 
PMP Section 

Hazardous 
Materials 
(Cont'd.) 

Hazirdous materials not on trains will be on trucks and highways, where they p;se 
higher risks 

6.2.5 

Environmental 
Impacts 

Native 
American 
Issues 

There are r.-̂ il tracks through Jhe Reno-Sparks Indian Colony; key issues are: water; 
noise levels at Colony residences; delays at crossings; potential water pollution from 
hazardous materials transport; 

6.?.7 

j (Cont'd.) 

Native 
American 
Issues The city supports complete involvement and consultation with Native Americans 

during the study; the Reno-Sparks Indian Colony plans to join the City of Reno's 
lawsuit; 

6.2.7 

Biological 
Resource.': 

SEA should provide information regarding consultation with US Fish and Wildlife 
Service (USFWS) regarding endangered species 

62.8 

Some parties fee' that the casinos built too close to the tracks; if the tracks were 
moved elsewhere, they expect their property values to increase, which is why they 
want tracks moved 

3.2 

If trains are a problem downtown, why do the casinos continue to expand? 3.2 

Other Potential 
Property 
Value and Downtown 

As recently as the 1990s, Ihe city approved the construction of the National Bowling 
Stadium not more than 50 feet from the tracks; some residents feel that the city 
should not keep approving construction by the tracks if train traffic is considered 
bothersome 

Impacts Business 
Impacts 

Downtown UP is important to Reno's economy; it is one of the largest taxpayers in the county 
and provides nearly 300 families with jobs 6.2.12 

Nevada communities owe their existence to the railroad Comment noted 
Warehousing and distribution, which play a large economic role in Nevada, depend 
on financially viable transportation modes such as the railroad 3.2 & 4.2 

Perception affects tourism - if people think there is a train problem, they will cnoose 
somewhere else for vacation Comment noted 

The railroad bisects a major tourist destination 3.3 

Preliminary MUigation Plan E-4 Reno Mitigation Plan 
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Appendix E - Public Comment? 

1 
Key Issue Area | Topic Sub-Topic 

• II 1 I I "'•—' ——1 

Specific Comi..ent/Que.stion/or Issue 
Discussed in 
PMP Section 

Other Potential 
Impacts 
(Com'd.) 

Property 
Value & 
Business 
Impacts 
(Cont'd.) 

Downtown 
(Cont'd.) 

linpa's -necial events in downtown Reao should be considered 6 2.2 & 7.2.6 

Other Potential 
Impacts 
(Com'd.) 

Property 
Value & 
Business 
Impacts 
(Cont'd.) 

Downtown 
(Cont'd.) 

Imp2' . '1 be felt on valet narking, airport shuttles and the entire tourist industry 6.2.1 

Other Potential 
Impacts 
(Com'd.) 

Property 
Value & 
Business 
Impacts 
(Cont'd.) 

Downtown 
(Cont'd.) 

Inipact )n parking and access to parking need to be considered 7.2.2 & 7.2.3 

Other Potential 
Impacts 
(Com'd.) 

Property 
Value & 
Business 
Impacts 
(Cont'd.) 

Downtown 
(Cont'd.) 

Potent i l negative publicity and loss of tourism ir. the event of a major traffic 
accident cr hazardous materials :pill should be considered 

6.2 5 

Other Potential 
Impacts 
(Com'd.) 

Property 
Value & 
Business 
Impacts 
(Cont'd.) 

Residential 
A citizen noted that the rai'road and the "ugly warehouses near it" have a negative 
impact on the property along the north side of the river in West Reno 

Comment noted Other Potential 
Impacts 
(Com'd.) 

Problems in 
Surrounding 
Areas 

The City of Reno Planning Commission should not have approved the building of 
subdivisions, homes, or bu-̂ inesses in areas where trains might potentially block 
access of emergency vehicles 

3.2 & 6.2.3 

Problems in 
Surrounding 
Areas 

The Woodland Area crossings shoulo be addressed 6.2.6 & 7.2.6 
Problems in 
Surrounding 
Areas None of the mitigation options seems to address blocked access to the 27 residences 

in the West 4"' St. via C ' Curto neighborhood 
7.2.6 

Problems in 
Surrounding 
Areas 

What are the issues pertaining to Sparks? 3&4.2 

Train Operations 

Increased 
Irain 
Numbers 

-Mthough in the past there were more trains coming through Reno and no complaints, 
it should be noted that Reno was much smaller then, with less pedestrian and vehicle 
traffic, and freight trains did not carry the toxic materials they carry today 

Comment noted 

Train Operations 

Increased 
Irain 
Numbers 

How many trains and of what length and of what he'ght are expected per day and per 
hour? 

4.0 

Train Operations 

Increased 
Irain 
Numbers V looding does not make Reno want to get rid of the river, why should train traf fic 

make Reno want to get rid of UP? 
Comment noted 

Train Operations 

Increased 
Irain 
Numbers 

Before the merger, UP could run as many trains as it wanted and no one could have 
complained about traffic delays 

Comment noted 
Train Operations 

Projections 

What is meant by "future" projections'/ 4.4 
Train Operations 

Projections 

What was the methodology used by UP for determining the train traffic projections 
for 5 years following the merger? 

4.4 

Train Operations 

Projections Will UP increase train traffic after the five-year period? 4.4.1 

Train Operations 

Projections 

What assurances does the city have that train traffic will not increase after 5 years? 4.4.1 

Train Operations 

Projections 

Do UP's train traffic models include the marketing growth of the Port of Oakland or 
the opening of a facility in Oakland, CA? Do they include analyses for other ports to 
be served over the Central Corridor? 

4.4.4 

Preliminary Mitigation Plan E-5 Reno MUigation Plan 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue Discussed in 
PMP Section 

ll Train Operations 
(Cont'd.) 

One citizen noted that restricting UP to 9.7 trains/day will debilitate the railroad; UP 
should mn as many trains as needed 

Comment noted 

ll Train Operations 
(Cont'd.) 

How many other towns have similar problems because of the merger? 
Beyond scope of 

study 

ll Train Operations 
(Cont'd.) 

System 
Operation 

The positive effects of the merger can be seen by the ability of the railroad to survive 
the January 1997 floods and the increased daily activity in the Sparks intermodal 
yard 

Comment noted 

ll Train Operations 
(Cont'd.) 

System 
Operation 

What are the roles of the FRA and the Nevada Public Service Commission? Do 
other govemment agencies play a role in goveming train operations? What operating 
con'*raints and opportunities does the railroad have? 

4,1 &2.2 
ll Train Operations 

(Cont'd.) 
System 
Operation "W,. dates train frequency, timing, and routes? What are fhe requirements 

reg..ioing these issues? 
4.1 & 2.2 

ll Train Operations 
(Cont'd.) 

System 
Operation 

Intennodal transportation, to which UP has a commitment, is in the best interest of 
Reno/Sparks economy, ecology, and highway congestion Comment noted 

ll Train Operations 
(Cont'd.) 

System 
Operation 

What is the future of the Reno Branch line and ofthe Reno intermodal facility at Parr 
Boulevard? 

4 

I Involved Parties 

Cooperation 

Many citizens stated that UP, local businesses, and Federal and local govemment 
•̂ hould all work together to find a viable and affordable solution 

2.8 

I Involved Parties 

Cooperation 
Residents noted the city and UP should work together to address safety, noise, and 
pollution issues 2.8 

I Involved Parties 
Unicn 
Pacific/City of 
Reno 
Relations 

ITie city stated that UP's private openhouse held on Feb. 4, 1997 was "heavy-
handed" and "showed a gross lack of good faith" by not inviting city officials and by 
urging railroad employees to speak in favor of the railroad at SEA's Feb. 13"' public 
meetings 

Comment noted 
I Involved Parties 

Unicn 
Pacific/City of 
Reno 
Relations 

UP offered $35 million to partially fund the depressed railway; the city requested UP 
pay $100 million and UP declined. The city feels UP has negotiated in bad faith; UP 
has expressed its willingness to still meet with the city and other affected parties; 

2.9 

I Involved Parties 
Unicn 
Pacific/City of 
Reno 
Relations 

According to city staff, "UP has reportedly attempted to meet privately with 
downtown businesses to 'buy them off" and the city objects to this. 

Preliminary Mitigation Plan E-6 Reno Miiigation Plan 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue 
Discussed in 
PMP Section 

liP/City of 
Reno 
Relations 
(Cont'd) 

The city requested that UP provide detailed information to the task force regarding 
compensation and fees paid to third-party contractors and related issues regarding 
other contracts and limitations imposed by the Board 

2.6.1 

Involved rarfies 
(Cont'd ) 

Citizen Views 
on city 
Actions 

Citizens have expressed various views about the city actions pertaining to the 
railroad. These views are as follows: 
• The city and local ne vspaper have created a "controlled news event" about the 

mt. ^er with the goal of removing train traffic from downtown hotel and gaming 
district; they do not show all of the economic good created by the railroad 

• The city needs to find ways to coexis with UP; officials need to be responsive 
and get results for the community 

• l he city created the problem by buildi ig on the north side of tracks 
• The city management seems to be spe; iking for the casinos and not for the masses 

of Reno citizens 
• Community leaders should take action m solving the train problem issue once 

and for all; it has been studied too ma-iy times in the past with no action being 
taken 

• Thc city should drop its lawsuit and iicus on mitigation 
• Airport issues are more important Ihan railroad issues, and the city should 

address them first 

2.8 

Citizens have expressed various views about the city actions pertaining to the 
railroad. These views are as follows: 
• The city and local ne vspaper have created a "controlled news event" about the 

mt. ^er with the goal of removing train traffic from downtown hotel and gaming 
district; they do not show all of the economic good created by the railroad 

• The city needs to find ways to coexis with UP; officials need to be responsive 
and get results for the community 

• l he city created the problem by buildi ig on the north side of tracks 
• The city management seems to be spe; iking for the casinos and not for the masses 

of Reno citizens 
• Community leaders should take action m solving the train problem issue once 

and for all; it has been studied too ma-iy times in the past with no action being 
taken 

• Thc city should drop its lawsuit and iicus on mitigation 
• Airport issues are more important Ihan railroad issues, and the city should 

address them first 

The city has stated there may be a potential conflict of interest regarding SEA's 
independent third-party contractor and/or its subcontractors; 

2.6.1 

Third Party 
Contractor 

l i e city requested that the third-party contractor project director discuss with the 
task force and provide detailed information conceming potential conflicts of interest 
of all parlies involved in the Board's environmental investigation in connection with 
the preparation of the EA, the Post-EA, and/or the Reno Mitigation Plan 

2.6.1 

Will the study address groundwater, air, safety, and hazardous materials issues? 6.2 

Mitigation Study General Scope 

„ . 

SEA should define and establish the study process for air quality, biological 
resources, cultural resources, hazardous materials transport, land use, noise, safety, 
socioeconomics, traffic, and water quality 

6.2 

Preliminary MUlgatitm Plan E-7 Reno Mitigation Plan 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue Discussed in 
PMP Section 

Does the study area include the city and the county? 

General Scope 
(Cont'd.) 

l he study should examine the history of land development decisions and the 
development history of railroads in Reno 
Will the study include economic impacts or solely environmental impacts? 6.3 

Is BN/SF included in the study? 4.4 

Mitigation Study 
I (Com'd.) 

Methodology 
& Process 

NEPA Study 
Scheduling 

I he City of Reno requested SEA extend the study time period and the period for 
review of documents 

6.2.2 

The City of Reno submitted the following comments on methodology and study 
process. 

Detemiination of the "affected environment" requires "description of 
environment of the area(s) to be affected or created by the altematives" 
(§ 1502.15) 
"Environmental consequences" requires review of scientific and analytic bases of 
elements requiret by NEPA section 102(2)(c)(I-v) and sections (a)-(k) ( 1502.16) 
Review of "altematives" build on the definition and description of affected 
environment and environmental consequences (§1502.14) 
Overall methodology of the Reno Mitigation Study should be designed to ensure 
professional integrity (§1502.24) 
Cost-benefit analysis of altemative choices is also a material consideration 
(§1502.23) 
There should be a concise public record of decisions (§1505 .2) 
Pending conclusion ofthe process, an agency is admonished to take no action 
which will limit the choice of reasonable altematives or otherwise prejudice the 
ultimate decision or thr program (§1506.1) 
The city staff stated its views that the Board and UP have "shown little real 
concem for the health and safety of the residents of Reno, and total disregard for 
the use of public monies to seek mitigation;" the Board seems to be ignoring 
Reno's concems drid just "going through the motions" with a mitigation study 
whose results have already been determined in July. The city stated it fears the 
mitigation study is biased. 

Comment nofd y 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area 

Mitigation Study 
[(Cont'd.) 

Topic 

Methodology 
& Process 
(Cont'd.) 

Studv Data 

Sub-Topic 

Historical 
Data/ 
Preexisting 
Conditions 

Trains 

Vehicle 
Traffic 

Specific Comment/Question/or Issue 
Discussed in 
PMP Section 

The UP submitted a study and letter indicating that development pattems allowed by 
the city have contributed to the existing land use and train conflicts, long before the 
merger. The UP letter notes that the City of Reno voted down the fundmg of a 
depressed railway in 1980. 
UP notes, that in Decision No. 44, the Board said the UP/SP should not be required 
to mitigate conditions created by "the preexisting developments of hotels, casinos, 
and other tourist oriented business on both lines of the existing SP r?il line in Reno." 
UP feels that preexisting development is the primary cause of the conditions SEA has 
bee studying, and therefore, UP cannot be required to mitigate the effects of 
preexisting development. 
Regarding SEA's data collection during the emergency conditions, were double 
observers used? Did the study team check on margin of error? Were there reliabiiit 
tests of fhe observers? 

The study should examine population growth and account for normal population 
growth in the mitigation plan 
Using 25.1 as the average number of trains is misleading because 33% of fhe time 
there will be more trains than that, so mitigation to address 25.1 trains will be 
inadequate 33% of the time 
What data is available for train speeds? 
I he study should provide a range of train numbers in addition to average train 
numbers 
rhe train data regarding number, speed, height, and length of trains discussed in thc 
public arena are quite variable and should be reconciled and clarified in the study. 
If the study investigates the effective mitigation potential of manipulation of train 
speed, a similar evaluation ot the manipuiition of train numbers per day and length 
of trains should also be performed 
If total vehicle delay is being used as a measurement, there needs to be a sensitivity 
analysis of where all the traffic is going downtown 

Traffic delay methodology should be made available for review 

Comment noted 

7.21 

4.4.5 

in 7.1 

6.2.1 

Appendix J 
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Appendix E - Public Comments 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue 
Discussed in 
PMP Section 

Study Data 
(Cont'd.) 

Vehicle 
Traffic 
(Cont'd.) 

Why is vehicle traffic being projected to the Year 2000? Using the Year 2000 is not 
baseline and does not address pre-merger conditions; a variety of traffic vehicular 
delay scenarios should be prepared using 1995,2000, and 2020 as a base and 12.7 
trains per/day (pre-merger), 24.0 trains (Board worst case), and 38.0 (Reno worst 
case) 

6.2.1 1 

Public Noise 

What is the Board's definition of noise receptors? It seems the Board uses a very 
narrow definition; noise receptor analysis should include consideration of hotels and 
other commercial properties adjacent to UP's trackage in Reno 

6.2.9 

Involvemenf 
Public Review 

Schedule 

Noise 
Night-weighted averages are nof relevant in Reno because it is a 24-hour/day city 6.2.9 Involvemenf 

Public Review 
Schedule 

The sensitive receptor inv ;ntory should be provided for review 6.2.9 
Involvemenf 
Public Review 

Schedule 
Quality of 
Life 

The study team should talk to tourists and consider impacts that aflect the tourist 
experience 

6.2.12 

To meet the needs of Reno as a "24-hour town," the meetings should each be held 
twice (once early in the afternoon and once in the evening) 

2.7.3 

Mitigation Study 
(Cont'd.) 

A stmctured public participation program should be used fo maximize citizen 
involvement in the preparation and review ofthe Mitigafion Plan 

2.7.2 
Mitigation Study 
(Cont'd.) An artist's rendering of the different mitigation options would be helpful for the 

public to see 
9 & appendix 

Will the Preliminary Mitigation Plan suggest one mitigation option or discuss the 
pros and cons of various options? 

7& 8 

Will members ofthe public have the opportunity to disagree with recommended 
mitigation measures during the mitigation study? 

2.7.6 

The mitigation study and task force schedule should be extended up to 90 days; can 
SEA recommend to the Board that the study schedule be extended? 

2.7.2 

The comment period on the Preliminary Mitigation Plan should be extended beyond 
30 days. 
The Reno City Manager's Office should serve as the office "primary conduit" for 
information exchange between the task force and SEA 

2.7.2 

Task Force The city stated its view that "The mission of the task force should be to ensure that 
all adverse impacts associated with the merger are mitigated fo less fhan significant 
levels, and that mifigation proposals do not in and of themselves create additional 
adverse impacts." 

2.7.2 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES (RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic 

Mitigation Study 
(Cont'd.) 

Public 
Involvement/ 
Public Review 
Schedule 
(Cont'd.) 

Sub-Topic 

Task Fc'ce 
(Cont'd.) 

Specific Comment/Question/or Issue 

1 he task force should meet the requirement of the Nevada Open Meeting Law 
(NRS241) 
Materials should be available in advance to task force members for their review and 
discussion with the groups they represent in order to facilitate discussion at the 
meetings 
l he city wrote a letter stating their view that the task force meetings seem fo focus on 
mitigation options and do not include full discussion of possible merger-related 
environmental impacts in Reno; 
Why is there a noticeable difference in the level of detail in information given to fhe 
Wichita Mitigation Committee and the Reno's task force? 

The task force should be given infonnation regarding pre-merger and post-merger 
figures for train and traffic data and unmitigated impacts so that they may be 
discussed before publication of the Preliminary Mitigation Plan 
UP should present to the task force details regarding potential rail traffic changes 
over the next 20 years along the Central Corridor and the Reno/Sparks area 
specifically as well as information regarding the Port of Oakland, CA 

The task force should be given a presentation regarding a cost-benefit analysis of (I) 
UP's proposal fo depress the tracks paid for by the railroad and the state of Nevada 
and (2) other mifigation options 
The Sparks industrial community should be represented on task force 
A citizen noted that the task force seems to have mostly members who are known to 
be anti-railroad 
A citizen noted that fhe task force seems uninterested in the concems of ihe 
warehousing and distribution community 

Discussed in 
PMP Section 

2.7.2 

2.7.2 

2.7.2 

2.7.2 

2.7.2 

4.4.4 

7.0 

2.7.2 

2.7.2 

2.7.2 

What is the Board's general jurisdiction? What mifigation options are under the 
Board's jurisdiction and which mitigafion options are ncl? 
The Board's authority to control train oper: tions should be clarified 

Can the Board control train speeds? Length of trains? Numbers of cars? 
Board Jurisdiction What is meant by fhe Board's statement regarding "feasible and reasonable" 

mitigafion? 

Can the Board impose further caps or limitations on the number of trains as a lohg-
term solution? 
What are fhe interstate commerce rules that apply in fhis instance? 

2.2 

2.2 

2.2 

2.2 

2.2 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue Discussed in 
PMP Section 

Board Jurisdiction 
(Cont'd.) 

What is meant by fhe terms "baseline mitigation" and "alternative mitigation" 
regarding the Board's Decision 71? 

2.2 & 8 Board Jurisdiction 
(Cont'd.) 

Is the 1-80 option under the Board's jurisdiction? 7.2.5 

Mitigation 

Evaluation 
Criteria 

The city should look ahead 20-40 years when thinking about mifigation options Comnient noted 

Mitigation 

Evaluation 
Criteria 

Choose the best solution for tourists and the whole community Comment noted 

Mitigation 

Evaluation 
Criteria 

How w ill fhe Board determine if it is going to require 100% mitigation or only 80% 
mitigation? 8 

Mitigation 

Evaluation 
Criteria 

Solutions that work for one area may not work in another (e.g., downtown needs a 
different solution than fhe Woodland and Del Curto areas) Comment noted 

Mitigation 

Impacts of 
Mitigation 

Consider fime and costs necessary to build various mitigation options; some parties 
noted that five years of constmction is "unthinkable" 7&8 

Mitigation 

Impacts of 
Mitigation 

Construction impacts such as noise, dust, and traffic may drive tourists away 7 

Mitigation 

Impacts of 
Mitigation 

Do not study mitigation options which might prevent local businesses from operating 7 

Mitigation 

Impacts of 
Mitigation 

The noise and safety impacts of mitigation options must be considered 6.2.9 & 6.2.2 

Mitigation 

Mitigation 
Options 

City 
Preference 

In the early phases ofthe study, the City of Reno supported relocation of thc rail line 
fo 1-80 corridor. 7.2.5 

Mitigation 

Mitigation 
Options 

City 
Preference 

Later in the study, the Reno City Council endorsed the depressed railway as the 
primary option that fhe city would pursue. 2.8 & 7.2.3 

Mitigation 

Mitigation 
Options 

City 
Preference 

In task force meetings, the city stated that underpass/overpass mitigafion options are 
unacceptable and the city expressed reservations about speeding up the trains. 2.8 

Mitigation 

Mitigation 
Options 

City 
Preference 

The City feels the Board's Decision 71, limits Reno's mitigafion options 2.2 & 8 

Mitigation 

Mitigation 
Options 

Depressed 
Rail Corridor 

The depressed corridor is the best long-term solution; fhe city asked Southern Pacific 
to study it years ago 7.2 3 

Mitigation 

Mitigation 
Options 

Depressed 
Rail Corridor 

Benefits ofthe depressed railway: 
• Solves noise impacts by providing sound buffer and eliminating need for hom 

blowi.ig 
• Provides potentially unlimited capacity that UP may need in several decades 
• Unites ?he community 
• Improves downtown sfi-eefs and leaves autos and pedestrians with access to 

businesses 
• Would aliow for contairment of hazardous materials 

7.2.3 .lc 8 1 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area 

Mitigation 
(Cont'd.) 

Topic 

Mitigafion 
Options 
(Cont'd.) 

Sub-Topic 

Depressed 
Rail Corridor 
(Cont'd.) 

Specific Comment/Question/or Issue 

Potential Problems of the depressed railway: 
• Groundwater problems: Will the railway create a barrier fo ground water 

movement? What is the range of unanticipated costs/delays regarding 
groundwater? What dewafering provisions are planned during constmction and 
for the long-term? 

• Lengthy fime for construction causes inconvenience and loss of revenue for area 
businesses 

• Flooding 
• Litter (e.g., "trash, beer cans, bodies") may end up in the trench 
An enclosed funnel would be ideal for mitigating impacts 
If the trains are put in a trench, the trench should extend farther west Ihan currently 
planned to accommodate Reno's growth to the west 
Rescue operations access in fhe event of an accident should be considered 

Are there examples of successful uses of depressed corridor in other cities? 

Can all of fhe traffic be rerouted to the Feather River route during constmction? 
What factors detemiine fhe maximum capacity of fhe Feather River route, and what 
is required to increase fhe capacity if necessary? 

Regarding constmction impacts of the depressed railway: 
• Would a communication plan be included so that all affected employees, 

businesses, and tourists are informed of changes? Who will be responsible for 
tbis plan? 

• How could a flexible plan be devised to adapt to changing constmction 
traffic blockages? 

• When will timelines for construction be finalized? 
• What are uncertainty of constmction impacts on economic development, 

property values, lease rates, and project cost estimates? 
• What degree of detail wiil the plans regarding temporary rerouting of traffic 

have? 
• How will the reroute plan and changes be disseminated? 
• Will the plan consider access for emergency vehicles for Sf. Mary's and police, 

and fire emergency vehicles? 
• Who will develop a long-term marketing plan to emphasize positive effects of 

fhe trainway and create a special event with a "railroad" theme? What is needed 
from UP to help create and maintain this "railroad" theme? 

Discussed in 
PMP Section 

7.2.3 & 8 

(Comment noted 

Comment noted 

Comment noted 

Beyond study 
scope 

7&8 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Kev issue Area 

Mifigation 
(Cont'd.) 

Topic 

Mitigafion 
Options 
(Cont'd.) 

Sub-Topic 

Depressed 
Rail Corridor 
(Cont'd.) 

Rerouting of 
Trains to a 
New Rail Line 
on the 1-80 
Corridor 

Options for 
Mitigating 
Noise Impacts 

Specific Comment/Qucstion/or Issue Discussed in 
PMP Section 

Regarding Amtrak: 
• Where will the Amtrak station be located during construction to facilitate 

detraining of approximately 100,000 visitors to downtown Reno? 
• What is the plan for upgrading of the Amtrak station with the depressed railway? 

Beyond study 
scope 

Regarding the shoofly to be used during constmction: 
• Where will the shoofly be? 
• What will be the impacts of the shoofly on affected businesses? 
• What provisions will be made for mitigating impacts to businesses and how will 

this be included in project cost? 
• How will north/south vehicle access, safety, and railroad hom abatement be 

maintained while the shoofly is in operation? 

7.2.3 

Regarding covering the railway: 
• What is fhe cost-benefit of constmcting a covered iailway through the downtown 

portion of fhe trainway as opposed to leaving "a noisy, dirty, unsightly ditch in 
the downtown area? 

• What is the cost difference in covering the railway during constmction or waiting 
until a later time? 

• Will covering the railway make the right-of-way available for development, and 
could this offset constmction costs? 

• Would covering the railway lessen noise impacts? 

7,2.3 

In San Francisco, removing the Embarcadero Freeway was a very big project, but 
they did it; Reno could undertake t',.e big project of rerouting 

Comment noted 

First choice for mitigating impacts is lo reroute trains along Ihe 1-80 corridor 7,2.5 

Remove tracks from downtown to remove environmental impacts 7,2.5 

Moving to 1-80 does not reduce air pollution, it just moves it to another location 7.2.5 

A controlled fence and crossing gate arrangement would eliminate crossing whistle 
signals 

7.2.6 

The study should address appropriate sounds, directions, decibels, and length of time 
of train waming homs 7,2.6 & 8 

Noise impacts can be initigated by creating sound buffers 7.2.6 

A new, quiet roadbed should be built 7.2.6 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area 

Mitigation 
(Cont'd.) 

Topic 

Mitigafion 
Options 
(Cont'd.) 

Sub-Topic 

Options for 
Mitigating 
Noise Impacts 
(Cont'd) 

Specific Comment/Question/or Issue 

Scheduling 
Trains 

Train Speed 

At-Grade 
Crossings 

Grade 
separations 

Possible mUigation measures for horn noise: 
• Automate homs with a uniform length of time so they are not too long 
• Make hom noise directional 
• Make the homs melodious (2 or 3 nice notes) 
• Make fhe horns only as loud as necessary, nof too loud 

If directional homs are considered, it is necessary to look at additional pedestrian 
barrier systems 
Decrease number of trains af night 
Noted in the study a system should be provided which alerts emergency responder 
dispatch centers as to when trains are on the tracks 

It may be helpful to raise the train speed limit through Reno 

Use pre-cast beams to improve the rails 

What is the impact of increased frain speeds on pedestrian safety, especially at Sierra, 
Virginia, and Center Streets which arc Key downtown locations? 
How would a train speed increase be implemented? 
Methodology for plans for speeding up trains should be documented in writing 
Faster trains mean longer braking distances in case of vehicles or pedestrians on 
tracks 
The City of Reno opposes any mitigation strategy v/hich would potentially increase 
the threat of vehicle or pedestrian accidents and has serious reservations about 
increasing train speeds. 
Several crossingi in downtown have preempted traffic signals that will to be adjusted 
if train speeds are changed 
Eliminate at-grade crossings as much as possible 

Close fhe crossing af Virginia and fhe area could be fumed into a mall 

Currently there are substandard at-grade crossings in Reno/Washoe County; those 
which do nof meet appropriate regulations should be repaired 

Underpasses, such as the one on W. Second St., make people feel "trapped" and "at-
risk" 
Sparks, Las Vegas, and other cities have successful overpasses - Reno can too 

Discussed in 
PMP Section 

7.2.6 & 8 

7.2.6 

7.2.6 

7.2.1 

Comment noted 

6.2.1,7.2.1,&8 

7.2.1 & 8 
7.2.1 

7,2,1 

2.8 

Comment noted 

Preliminary Mitigatwn Plan E-IS Reno Mitigation Plan 



Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES' 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue Discussed iti 
PMP Section 

Underpasses should be built at the following streets one at a time to avoid Comment noted 
inconvenience: Keystone, Arlington, Washington, Ralston, and Evans 

Comment noted 

How did the study team decide on the idea of grade separations at Keystone and 7.2.2 
Sutro'' 

7.2.2 

Property impact and necessary accuisitions should be taken into account when 
deciding where fo build underpasses 

7.2.2 

Grade separations do nof seem pricfical af Siena, Center, and Virginia Streets 7.2.2 
because ofthe land uses which already exist at these locations 

7.2.2 

Grade 
Separations 
(Cont'd.) 

A combination of underpasses and overpasses would avoid creating too many 
overpasses through the downtown area 

7.2.2 
Grade 
Separations 
(Cont'd.) How would this option affect speed limitations? 7.2.2 

Trash and graffiti accumulate in underpasses Comment noted 

Lowered streets under underpasses have a tendency to flood 7.2.2 

Mitigation 
(Cont'd.) 

Will double-stack container trains be possible? 4 & 7.2.2 
Mitigation 
(Cont'd.) 

Mifigation Grade separations may be more viable further away from downtown 
Mitigation 
(Cont'd.) 

(Cont'd.) City stated that underpass/overpass mitigation options are unacceptable and may 
create engineering problems 

Comment noted 

Elevated 

The Downtown improvement Association recommends eliminating fhis option from 
consideration because if would piovide a highly visible barrier through the tourist 
destination south ofthe Tmckee River to 1-80; the issue of air rights would be a 

7.2.4 & 8 

Railway problem with this option Railway 
Elevated tracks would allow foi normal entrance/exit for Woodland area 7.2.4 & 7.2.6 
Added problems of engineering and excessive noise 7.2.4 & 7.2.6 
Creating a single track would reduce time and costs Comment noted 
The city could use electronic signs to advertise various city events while people wait 

7.2.6 
Other 

for trains to pass 
7.2.6 

Other 
Build more fire stations fo eliminate emergency response delays 

Synchronized traflic lights wouid lower automobile emissions and compensate for 
increased emissions from cars waiting for trains to pass 

2.11 
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Appendix E - Public Comments 
SUMMARY OF KEY ISSUES RAISED BY PUBLIC AGENCIES AND INTERESTED PARTIES^ 

Key Issue Area 

I Mitigation 
1 (Cont'd.) 

Topic 

Funding 
(Cont'd.) 

Monitoring &. 
Compliance 

Sub-Topic 

Costs 

Responsibility 

Specific Comment/Question/or Issue 

What are fhe costs ofthe different mitigation options? 
Is cost fhe only deterrent fo implementing the 1-80 option? 
Will fhe study look at costs vs. lIP's merger-related profits? 
Regardless ofthe official decision, the costs will pass to taxpayers and cons jmers 

Options that are too expensive should not be studied 
UP has committed $35 million, now it is fime for Nevada fo decide how it will 
contribute to funding 
Some feel UP is responsible for funding, others feel fhe railroad is not responsible 

What percentage is UP legally "'̂ ligated to pay? 
Can the Board require UP fo fund more fhan $35 million of the depressed corridor? 
The Federal govemment should help pay to move tracks to fhe 1-80 corridor 
Can UP pressure the govemment not fo build a military base in Reno and use that 
money instead fo fund mitigation measures? 

The casinos should pay since they contributed fo fhe problem and they are the ones 
benefiting 
The study timetable should be expedited to meet legislative budgeting timelines for 
state funding 

The downtown area. hould not have to deal with the issue alone because it affects 
everyone 
What is the methodology used for fhe cost-sharing analysis? 
"Poor planning and management on the part of Reno should nof be Ihe responsibility 
of UP nor this country's fax payers." 
Perhaps the Reno City Development Agency can help with funding 
Will the same funding criteria apply fo UP as to other parties? 
Will the Board consider UP's business advantage and financial conditions as part of 
fhe mifigation determination? 

How will the following system-wide mitigation measures be implemented in Reno? 
800 number for signal malfunctions 
800 number for emergency response forces 
Development of hazardous material and emergency response plans 
Emergency response training program for communities 
Implementation plan for UP security forces in the 1 mckee Meadows 

Discussed in 
PMP Section 

7.2.5 & 8.5.4 
6.3 

Comment noted 
Comment noted 

Comment noted 

2.8 

7.2.5 

Comment noted 

Comment noted 

6.3 
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Appendix E - Public Comments 

Key Issue Area Topic Sub-Topic Specific Comment/Question/or Issue 
Discussed in 
PMP Section 

Mitigation 
(Cont'd.) 

Monitoring & 
Compliance 

UP should be given incentive to implement mitigation as soon as possible 8 
Mitigation 
(Cont'd.) 

Monitoring & 
Compliance 

Who is responsible for ensuring that UP complies with the mitigation measures and 
conditions of merger approval? 

8 
Mitigation 
(Cont'd.) 

Monitoring & 
Compliance 

If increased train speeds is implemented as a mitigation measure, how will it be 
ensured that fhe irains will continue to mn at the new higher ipeeds? 

8 

1. This summary provides a listing of key issues raised in correspondence, public meetings, consultations, and task force meetings. 
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RECENT RENO CITY COUNCIL ACTIONS 

REGARDING UP/SP MERGER MITIGATION OPTIONS 



WSWW CITY COUNCIL 
BRlSr OF MINUTES 
MARCH 12, 1$96 

(Official Minutes i a City Clerk's Offic«) 

The Regular Meeting of the Reno c i t y Council.was c a l l e d to 

PRESENT: Council Members Haecheff, Pearce, Dalalce 
Pilzner and Mayor G r i f f i n . 

ABSENT: Council Members Herndon and Pruett. 

AI.SO PRESENT: Assistant City Manager Jaeck, C i t y Attorney 
Lynch and City Clerk Cook. 

Agenda 
Item 

2 Approval of the Minutes - February 27, 1996. 

RecoT.mer^ded: Council approve the Minutes ae submitted. 

I t wao raoved by Councilperson Hascheff, seconded by 
Councilperson Pilzner to approve the February 27, 1996 
Regular Meeting Minutes as submitted. 

Morion carried with Ccuncllpersons Herndon and Pruett 
absent. 

3 Approval cf the Agenda - March 12, 1996. 

P-.-r.-ommended: Council approve the March 12, 1996 Regular 
Council Meeting Agenda as submitted. 

Mayor G r i f f i n indicated that Items 6L and 13A have been 
w:.£hdrawn from the Agenda and Item 90 has been tnoved to Item 
14E. 

I t v/as moved by Councilperson Hascheff, seconded by 
Councilperson Pearce to approve the March 12, 1996 
Reg'^lar Meeting Agenda as amended. 

Motion ca r r i e d w i t h Councilpersons Herndon and Pruett 
absent, 

4 Ca.sn Disbursements - February 12, 1996 through February 25, 
1 ;̂.6. 

Recommended: Council approve Cash Disbursements as submitted. 

I t was moved by Councxlperscn Hascheff, seconded by 
Councilperson Pilzner to approve the Cash Disbursements 
as submitted. 

Morion c a r r i e d w i t h Councilpersons Herndon and Pruett 
absent, 
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Age&aa 
Itea 

15 

15A1 

1SA2 

1SA3 

1€ 

16B 

16C 

PITY CJa^ 

Boards and Commissions - Financial Advisory Board. 

NO ACTION WAS TAKEN ON THIS ITEM. 

Boards and Commissions - Ward l - Southwest D i s t r i c t Council. 

NO ACTION WAS TAKEN ON THIS ITEM. 

Boards and Commisaions - C.I.T.Y. 200 0 Arts Commission. 

Councilperson Pearce nominated Peter Stremmel to serve on the 
C.I.T.Y. 2000 Arts Commission. 

I t was noted that Mr. Stremmel does not l i v e i n the City of 
Renc. 

I t was the consensus of the Council to direct the City Clerk 
to no longer accept applications from residents outside the 
City cf Reno l i m i t s . 

NO ACTION WAS TAKEN ON THIS ITEM. 

MftVOR ftND COUNCIL 

L.iiison Report and appropriate directicn to s t a f f . 

NO ACTION WAS TAKEN ON THIS ITEM. 

Mayor's Liaison Report 

NC ACTION WAS TAKEN ON THIS ITEM. 

Report and follow-up on the Railroad Merger Meetings. 

Mayor G r i f f i n provided the Council with an overview of the 
meeting with the Congressional Delegation and Union Pacific 
Ra:.lroad representatives. 

I t was moved by Councilperson Pilzner, seconded hy 
Councilperson Pearce to approve the following 
recommendations as outlined i n the memo from the City 
Manager: 

1. The City of Reno designate the 1-80 alternative as 
i t s preferred alternative because i t provides the 
least safety and environmental impact to the 
community and vigorously pursue i t s implementation. 

2 The railroad bear the f u l l cost of whatever 
mitigation is approved by the City, including 
construction, planning and design. 

3. I f the railroad refuses to f i n d a mitigation 
alternative acceptable to the City, that the c i t y 
go on record opposing the merger. 
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Item 
No,_ 
IbC 

con?inued"^ SgUOWW thP R f l r r n a d M . ^ ^ . . M O O ^ . ^ ^ . 

City 
Council's policy position and report back'"to the 
Council on a regular basis, 

5. The City make contact with other communities 
affected by the proposed merger to determine what, 
i f any, opportunities exist to undertake joint 
efforts. 

Motion carried with Councilpersons Hascheff, Herndon and 
Pruett absent. 

17 Rê T'̂ est from the Independent American Party of Nevada to 
discuss a proposed resolution regarding the changing of names 
of streets and boulevards named in honor of past leaders. 

This matter was deferred to the March 26, 1996 Council Meeting 
Ayanda at 4:30 p.m. 

13A Appeal of denial of liquor license fcr Andrew Del Pozzo. 

This item was deferred to the March 26, 1996 Council Meeting. 

The meeting was adjourned at 8:10 p.m. 
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CITY OF RENO 
OFFICE OF THE CITY CLERK 

INTER-OFFICE MEMO 

DATE; February 19. 1997 

TO: Charles McNeely. City Manager 

FROM: Dotuld J. Cook, City Clerk 

SUBJECT: ^̂ P/SP R^jroad Merger Negouaticas Update an. Cour.cil Constdcrattoa of 
Depressed Tramway Alternative 

At a regular meeting .held Febmary 18. 1997. the City Council directed thc City 
Manager to negotiate wtth V? reprcsentanves emphasizing the Downtown 
Depressed Tramway as the City's primary objective and work with the UP to 
develop all forms of funding sources for the construction of a Downtown 

th^/so'" '̂̂ "̂ ^^^ f ^ ^ " directed that imgatton be continued, 
the 1-80 corridor not be ruled out, and that the Ctty Manager include up-to-date 
costs borne by the Ctty every time this matter comes before the Council. 

Donald J. Cook 
City Clerk 

DJC.cdg 

xc: Kris Forest. Agenda Coordinator 



RESOLUTION NO. S368 

INTRODUCED BY Hasche f f 

RESOLUTION DECLARING THE DEPRESSED TRAINWAY 
PROJECT AS A PRIORITY FOR THE CITY OF RENO 

WHEREAS, on February 18, 1997. the Reno City Council unanimously directed the City 

Manager to nesotiate with the Union Pacific representatives emphasizing the depressed trainway 

project as the City's primary objective and to work with the Union Pacific to develop all forms of 

funding scurces for the construction of the depressed trainway; and 

WHEREAS, on June 6. 1997, the Regional Transportation Commission unanimously 

approved Amendment No. 4 to the FY 1997-2001 Regional Transportation Improvement Program 

(RTIP) which placed the depressed trainway project on the RTIP on the condition that the Council 

for the City of Reno declare, by not less than a 5/7th vote, that the depressed trainway Is a priority 

for the City of Reno. 

NOW. THEREFORE, BE IT RESOLVED, that the City Council of the City of Reno hereby 

declares t^ at the depressed trainway project is a priority for the City of Reno. 

BE IT FURTHER RESOLVED that the City ClerK be directed to fon/vard a copy of this 

Resolution to Celia G. Kupersmith, Executive Director, Regional Transportation Commission. 

On motion of Councilmember Hascheff seconded by 

Councilmember A l a z z i tf̂ g foregoing Resolution was passed and 

AYES P ^ A r r ^ r T f^^ ' ^^p ra . C r i f f i n NAYS P r u n t - I -

ABSENT None ABSTAIN: None 

App'oved this 17th day of June 

ATTEST: 

1997. 

D O N A L D J. COOK^^ty Clerk 
Clerk of the Reno City Council 

Tmm.way 



Appendix G 
TRAIN SURVEY DATABASE 



Reno Train Information 
07-Mar.97 

T r a i n / I). i !c T i m e D i rec i ion # T r a i n cars T r a i n H Locomoi ives T r a i n Type - Queue Data 
Lc i igd i (F(.) Over lap Ohscrvecl Elapsed Cars Cars I 'edeslr ians I 'c i leslr ians 

S i n e ! Train U C a l c Down T ime M l ,S« NfJ SR 
1.0 2/J.'97 0702 00 wh 39 •1539 I frciphl 

Center 00 03 38 2 0 0 0 
Virpmia 00 03:35 < 5 5 7 
Sicfr.i 00 03 07 0 12 3 1 
Ailinpion 00 03 14 11 7 1 0 
KcyMone 00:02 50 81 70 2 10 

2.0 2/J/97 08:22:00 wb 0 2 llic 

Center 00 01 ()0 0 0 0 (! 
Virg:inia 00:00 50 5 0 2 9 
Sierra 00 00.40 fl 8 0 3 
Arlington 00 00 50 3 2 fl 0 
Keystone 00 00 50 42 14 0 0 

3.0 m m 09 t-l 00 wi, 77 5130 4 rrciglil 

Center 10 04 05 13 0 2 2 
Virginia OD 04:20 17 25 18 24 
Sierra 0)04:10 0 33 4 8 
Arlington 01 04 21 31 15 3 0 
Keystone 01 04 00 83 60 1 0 

"•0 2/.V97 10 26(H) wb 60 557(1 2 frcipllt 

Center OII 03 49 (> 0 I) 0 
Virgiiii.i 00 03 59 1 3 36 17 21 
Sierm 00 04 (10 0 34 .5 U 
Arlinp.ton 00 04 IK, 10 27 8 0 
Keystone 00 03 25 80 50 1 0 

^.1 2/3.97 I I O.S 10 ch 0 0 hi-rjii l 

Virginia (H)OI 35 IS 19 0 0 
Keystone 00 01:20 M I t 1 0 

* 1 2/3/97 l l :22: ' t ( ' 0 
p.11f CVCIll 

* 1 2/3/97 l l :22: ' t ( ' 
0 p.11f CVCIll 

Virgima 00 00:15 0 0 0 0 

* i 2/V97 11 27:32 0 * i 2/V97 11 27:32 
0 f M H tVL I l l 

Virginia OO OO 38 3 6 0 0 

I'll r 1 of 31 



T r a i n / Dale T ime Oireel ion U T r a i l l t a r s T r a i n U l ,ocomalives Tra in Type Queue . ' tal l 
Kvent « l.enEll- (K l . ) 

Tra in Type 

O v e r l a p Observed Elapsed Cars Cars Pedestr ians Pedestr ians 
.Slrect T r a i n « C a l c Down T i m e N i l SB N i l SB 

4.4 2/3/91 11:32:45 0 0 (•Hie c\ cm 

Virginia 00:00 22 3 2 4 4 

5.0 2/3/97 I I 35 00 0 0 (li-rait 

Center OO OO 50 10 0 8 0 
Virginia 00 04:55 13 12 4 7 
Keystone 00:01:20 tU 23 0 n 

6.0 2/3/97 I I 49 00 cb 78 4280 2 frctplit 

Center 00 02 44 8 0 0 0 
Virginia 00:02:51 16 47 14 35 
Sierra 00 02 50 0 19 0 1 
Arlington 00 03 14 24 17 5 2 
Keystone 00 03 20 109 70 0 U 

7.0 2/3/97 (2 07 (Ml eb 98 599) 4 Irciplil 

Center 00 05 35 2S 0 1 2 
Virginia 00 05 42 41 49 50 70 
Sierra 00 05 40 0 41 16 22 
Arlington IX) 06 01 35 35 3 7 
Keystone 00 06:25 108 68 2 0 

8 0 2/3/97 13 OOOO n i l 75 4II0I 3 freight 

Center 00 04 58 16 0 6 2 
Virginia 00 05 00 67 80 40 40 
Sierra OOOSOO II 40 13 8 
Arlington Oil 05 08 40 21 1 fl 
Keystone IK) 04 40 IIIK 83 1 0 

S 1 2/3/97 13 20 20 eh 0 0 l l i-rail 

Keystone 00,00:25 5 S 0 0 

1 n 2/J/97 13 48 00 cb 31 1.079 3 freight 

Center 00:03:18 19 0 0 3 
Virginia 0003:30 16 39 37 32 
Sierra 00 03 30 0 43 7 5 
Arlington 1)0 03 44 31 19 0 2 
Keystone 00 03 50 117 95 0 1 

11 2/3/97 13 49 15 ivb fl 0 l l i r a i l 

Keystone OO OO 45 10 10 0 0 

I'ar.c i i , l '1 



T r a i n / Date T i m * Direction W Tra in tars Tra in « U c o m o l i v e , Tra in Type 

f^^""'* Unclh(Kl.) ^'^ 

10,0 2/3/97 16 00 00 96 5945 freighi 

11.0 2/.3/97 1615 00 wb 74 1554 freight 

12.0 2/3/97 16 20.00 1894 freighi 

IJO 2/3/97 17,22 00 420 freight 

14.0 2/3/97 18 30 00 ch 20 Work 

15.0 2/3/97 19 03 30 
AinlraV 

Street 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 
Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kt.-stone 

Center 

Virgi'iia 

Sierra 

' * t..'..,' 

Keystone 

Overlap 

1 rain U 

12 

12 

12 

I I 

I I 

I I 

Observed F.lapscd 

Ca lc Down T ime 

00 07:30 

00 07:15 

00.07:35 

00 06:42 

00 04-45 

00 03:11 

00 03:20 

00:10 19 

00 09:41 

0003:58 

00 07 19 

00 07:30 

00 00 00 

00:00:00 

00:00:00 

OO OO 55 

00:01 25 

00 0045 

00 00 45 

00 00 45 

00 01 10 

0001 19 

00 01 15 

00 01 21 

00:01 10 

00 08:50 

00.01:05 

00:01:05 

00:01:19 

00:01:0^ 

C a r s 

NB 

40 
117 
0 
48 
115 

19 

17 

0 

26 

120 

24 

loO 

0 

0 

0 

10 

14 

0 

9 

28 

7 
8 
0 
10 
45 

7 
13 
0 
I 
8 

Queue Data 

C a r s Pedestrians Pedestrians 

S B NB S B 

0 
75 
104 
33 
90 

0 
46 
I I I 
50 
85 

0 

93 

0 

0 

0 

0 
8 
16 

3 

22 

0 

9 

7 

2 

30 

4 
61 
18 
4 
1 

0 

24 

26 

2 

2 

4 

42 

0 

0 

0 

5 
63 

24 

I 

2 

2 

30 

22 

6 

3 

5 
60 

0 

0 

0 

n 
12 

4 

r.iec -'<if 31 



Tra in / Dale Time Direction « T r a i n cars Tra in - W Ixjcomolives Tra in Type 

LenRlh(Fl.) 
Queue Data 

16.0 2/3/97 20:36:15 eb 
Street 

79 4292 freight 

2/3/97 20 52:30 eb 21 1448 freight 

ISO 2/3/97 22 42:40 wb 62 3865 freight 

19.0 2/4/97 01 08 30 eb 34 freight 

20.0 2/4/97 01 19 45 eb 35 '636 freight 

2/4/97 02 53 55 wb 39 4838 freight 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kcjstoiie 

Ove r l ap 

Train U 
Observed Elapsed 

Gate Down T i m e 

00:02:40 
00:02 44 
000245 
00 03:25 
00:03:13 

0001:50 
00 01:50 
00 01:40 
00 01:58 
00.02:04 

00 03 10 

0003:10 

00 03 15 

00 03 39 

00 02 41 

00 01 30 
1)0 01 25 
00 01:50 
00 01:50 
00 01:44 

00 03 40 

00 03:40 

0003:20 

00 03:44 

00:03:39 

00:03.25 

00:03 30 

00 03 30 

IK) 03 50 

00 02 50 

C a r s 

NB 

9 

19 

0 

3 

27 

3 

12 

0 

3 

9 

6 
15 
0 
} 

5 

C a r s 

SB 
Pedestr ians 

N B 

0 

7 

27 

4 

23 

0 

4 

3 

2 

20 

0 

2 

12 

4 

10 

0 
25 
2 
2 
I 

Pedestrians 

SB 

0 
20 
6 
0 
0 

r̂ CC 4 nf 31 



T r a i n / Dale T i m e D i rec t i on # T r a i n cars T r a i n « U c o m o l l v c s T r a i n Type 

f . ^ f n l H l . eng lh (F l . ) 

S i r e d 
22.0 

Overlap 

Train V 
2/4/97 03:08:30 

Observed Elapsed 

Ca te Down T ime 
wl> 78 4353 3 Ireight 

230 2,'4/97 05 IO OO eb 91 5592 freight 

24.0 2/4/97 06 06:55 eb 66 4154 freiphi 

25.0 2/4/97 06 33 00 ch 5729 freight 

26,0 2/4/97 06 44 45 wb 55 5531 freipl'.t 

27.0 2/4/97 08 09 00 28 1675 freipht 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Siena 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kevstone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

00 03:15 

00 03 15 

00 03:10 

00 03:20 

0002:56 

00:03:25 
00 03 25 
00 03 25 
00 03 30 
00:03:58 

00 03:05 
00 02 50 
00 03 1} 
0003 15 
0003:34 

00 03 30 

00 03 35 

0003:25 

00 03:30 

00 04 09 

00 04 00 
00 04 00 
00 03 55 
00 04 DO 
00 03 13 

00 01 57 

on (II 56 

00 01 20 

00 02 15 

00,01:30 

C a r s 
NB 

Queue Data 

2 

4 

0 

2 

13 

6 

2 

0 

8 
34 

6 

8 

0 

7 

25 

6 
11 

0 

14 

34 

C a r s 
SB 

0 

6 

10 

2 

16 

0 

9 

21 

4 

30 

11 

12 

22 

4 

23 

Pedestr ians 

N B 

Pedestrians 

SB 

I'apc 5 of Jl 



T r a i n / Dale Time Direciion M Tra in cars Tra in # l/Oeomolivcs Tra in Type 

Event « Length (F l . ) 

S i ree l 

O v e r l a p 

T r a i n « 
Observed Elapsed 

Gate Down T i m e 

28,0 2/4/97 08:16:00 et> lite 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

00:00 38 

00 00:40 

00 00:40 

00 0040 

00 00:35 

Cars 

N B 

3 

5 

0 

6 

25 

C a r s 

SU 

Queue Data 

Pedestr ians 

N U 

0 

I 

9 

0 

18 

Pedestr ians 

SB 

29,0 2/4/97 08 54 00 eb 78 6211 freight 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

00 04 05 

00,04 07 

00 04 05 

00:04:04 

00:04:30 

7 

15 

0 

20 

53 

0 

15 

40 

25 

50 

5 

18 

7 

2 

0 

300 2.'4/97 10 06 00 eb 49 4571 freight 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

00 04:40 

00:04 25 

00 04 20 

00:04 30 

00 04 20 

t l 

12 

0 

26 

43 

0 

30 

24 

14 

25 

4 

13 

2 

I 

0 

I 

43 

8 

30.1 2/4/97 10 37 20 wb gale event 
Virginia 00:00:50 

31,0 2/4/97 10 37 00 vsh Ai i i l f 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

00 09:09 
00 02:15 
00 01 01 
00 01:04 
00 01 10 

8 

10 

0 

6 

32 

0 

12 

24 

I 

25 

I I I 2/4/97 I I 17 30 cb lli-rnil 

Keystone 00:0020 

32,0 2/4/97 1132 00 eb 12 work 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

0001:13 

00:01 00 

00:01 OO 

00:01,00 

OO OO 55 

8 

12 

0 

0 

13 

0 

25 

24 

4 

16 

2 

22 

0 

I 

0 

I'aec Oof ) l 



T n M Date Time 
EvenI« 

Direc t ion # T r a i n cars T r a i n « L o c o m o i i v e s T r a i n Type 

Leng l l i (F t . ) 

33.0 2/4'97 11:46 00 wl-

34.0 2/4/97 12 02:00 75 4505 freipht 

3.5,0 2/4/97 12 55 00 , wb 16 work 

360 2/4/97 13:07 00 102 5802 freight 

.17.0 2/4/97 14 10:00 eh 48 5409 freiphi 

2/4/97 15 00 00 58 5980 freight 

Street 

Center 

Virginia 

Sieira 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Kc'slonc 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kevstone 

Cenler 

Virginia 

Sierra 

Arlington 

Kcj'stoiic 

Overlap 

Train H 
Observed Elapsed 

Ga le Down T ime 
Cars 

N B 

Queue Data 

Cars Pedestr ians 

SB N B 

0001 54 

00 02 00 

(10 01 45 

00 02:08 

00:01,30 

00 04 20 

00 04 21 

00 04 20 

IW04 42 

0(1(12 50 

00 01:04 

00 01 15 

00 00 45 

00 01 15 

00:00:55 

00 04 00 

00 04 10 

001)4 m 

(K)04 10 

00,04:00 

(Kl 03 53 

00,03:45 

00 03 55 

00:04:00 

IK) 04 45 

00 03:55 

00 04,00 

0003:50 

00,04:16 

00:03:20 

8 

16 

0 

13 

45 

15 

36 

0 

34 

85 

9 

14 

0 

12 

10 

11 

15 

0 

18 

IIO 

23 

18 

0 

31 

85 

10 

11 

() 
25 

85 

0 

28 

24 

I I 

35 

0 

45 

39 

24 

80 

0 

13 

16 

19 

17 

(I 

37 

36 

32 

103 

0 

22 

31 

24 

7() 

0 

37 

44 

18 

75 

3 

27 

I 

3 

0 

14 

0 

0 

1 

I 

40 

13 

I 

I 

2 

38 

8 

14 

I 

6 

33 

I I 

2 

0 

Pedestr ians 

SB 

I 

22 

4 

5 

I 

0 

37 

8 

I 

0 

I 

10 

3 

II 

II 

2 

4(1 

11 

4 

0 

2 

41 

6 

7 

0 

11 
20 
0 
0 

Pare 7 of 31 



r v e l T « " T " ' " " " • T " ' " «T^com;7lve~s T r a i n Type 
Ix ' l ig t l i (F l ) 

39.0 2/4/97 15:25.00 cb 12 Amlrak 

40,0 2/4/97 1610 00 wb 73 4510 freighi 

410 2/4/97 16 5000 wh 
loc.ll 

2/4/97 17:15 00 
tile 

43 0 2/4/97 17.52 00 eb 
local 

44,0 2/4/97 20 02 45 wh 50 frciphl 

SI rec i 

Cenler 

Virginia 

Sierr.-. 

Arlington 

Keystone 

Center 

Virginia 

Sicrn 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

A'liriglofi 

Keystone 

Cenler 

Virginia 

Sierra 

Arlii igloii 

Keystone 

Center 

Virginia 

Sierij 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Ove r l ap 

T r a i n // 
f . ' l iserved Elapsed 

C a l c Down T ime 
C ' l rs 

N B 

00:13 10 
00 02 15 
00 01 10 
00 01:15 
00,01 10 

00:05:10 
0005:20 
00 05:15 
00 05 00 
00 03:55 

00:00 57 
00 0 ! 00 
00 01 or 
00 01:29 
OOOOsi 

OO OO 36 

00 0046 

00 00 41 

00 01:16 

00:00:35 

OOOO 35 
OO OO 47 
00 00 47 
OOOO 50 
00 00 45 

00 03 20 
0003 15 
00 03 15 
00 03 40 
00:03:01 

19 

8 

0 

4 

45 

12 

0 

36 

73 

5 

6 

0 

9 

22 

11 
12 
0 
31 
10 

2 

6 

0 

6 

30 

8 
7 
II 
8 
24 

Queue Data 

Cars Pedes t r ian ' 

SB N B 

0 
21 
14 
7 

32 

0 

41 

39 

40 

57 

0 
4 
I I 
8 

25 

0 
10 
12 
5 
10 

3 

9 

3 

25 

0 
5 
17 
14 
40 

4 

30 

0 
17 
2 
0 
0 

0 

12 
5 
fl 

0 

17 

14 

0 

0 

Pedestr ians 

SB 

0 

7 
9 
I 
0 

I 
JS 
( 
2 
« 

0 
M 
0 
0 
0 

0 

7 

2 

4 

0 

0 

12 

0 

II 

2 

0 

21 

fl 

I I 

0 

i'agc 8 of JI 



T r a i n / Dale Time Direction (»Tral 
Event« 

" c a i i T ra in # Locomotives > a | n Type 
U n g l h (F l . ) 

45 0 2/4/97 20 26 30 38 3571 Irciplil 

46.0 2/4/97 20 45 20 eb 59 5159 freight 

47.0 2/4/97 2100 10 cb 92 5627 freipht 

2/4/97 21 35 15 eh 3794 freigbl 

2/4/97 22 12 55 wb 68 4280 freiglil 

50.0 2/4/97 23:54 20 40 4t̂ i77 freipht 

Street 

Center 

Virginia 

Sie^a 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kevstone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

(enter 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kcysloiie 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Overlap 

Tra in W 
Observed Elapsed 

Gale Down l imc 

Queue Data 

C a r s 

NB 
C a r s 

SO 
Pedestrians ."edeslrians 

N B S B 

00 02 45 

00 03 00 

0O 02 43 

0003 10 

00 02 39 

0003 10 
00 03 IH 
00 03 15 
00 03 35 
00:03:30 

00,04 05 

00:04 00 

00 04 00 

00 03 50 

00 04 01 

DO 02 30 

00 02 30 

00 (12 30 

00 02 15 

00 02 57 

00 03 40 

00 03 15 

IK),03 10 

00 03 35 

00 02 25 

00 03 20 

00 03 20 

00 01 05 

00 03 20 

0002:20 

5 

13 

0 

9 

18 

5 

8 

0 

7 

25 

3 

18 

0 

7 

27 

2 

12 

0 

5 

15 

J 

9 

0 

4 

10 

0 

12 

7 

7 

18 

0 

6 

20 

6 

20 

0 

5 

12 

2 

12 

0 

5 

10 

8 

17 

0 

« 
6 

4 

18 

4 

14 

5 

5 

0 

0 

17 

8 

5 

I 

0 

12 

4 

I) 

0 

0 

10 

2 

0 

0 

0 

21 

6 

0 

0 

0 

23 

) 
5 

I 

fl 

19 

9 

0 

I 

(I 

12 

3 

(I 

0 

0 

23 

A 

I 

(I 

0 

6 

3 

fl 

fl 

I'>l;c9„( 11 



T r a i n / Dale Time 
Event « 

Direciion H Tra in cars Tra in 

Length (Fl . ) 
U locomotives Tra in Type 

510 2/5/97 01 19 55 >vb 5350 frciphl 

52.0 2/5/97 04 00 20 wb 62 5427 freight 

53.0 2/5/97 04 07 25 eb 92 5550 freight 

54,0 2/5/97 05:57.15 wb 77 4673 fieiphl 

55.0 2/5/97 07:25 01 cb 70 5160 freight 

Sireel 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Overlap 
Train H 

53 

52 

56.0 2/5/97 O7 43:0r-

00,04:35 
00 04 45 
00 04 35 
00 04 55 
00:04:10 

Ofi 04 05 

00 04:10 

00:04 04 

00:04 20 

00 06:00 

000300 

00 03:00 

0002:55 

00 03:00 

00,00 00 

00 03 35 

00 03 35 

00 03:25 

00 03:10 

00,02:49 

00 04:05 

00 04 01 

00 04 05 

0003:56 

(H)04 15 

Queue Data 

Observed Elapsed C a r s C a r s ' P e d T s l r i a ^ s " ^ P e d " i s l H a ^ 
G a l e Down Time Nn .sB NB S B 

0 

27 

45 

0 

12 

40 

12 

40 

0 

6 

0 

0 

0 

0 

10 

I 

3 

0 

0 

7 

I 

2 

0 

0 

3 

0 

0 

I) 

0 

0 

0 

0 

0 

0 

3 

I 

0 

0 

0 

3 

6 

0 

0 

Center 

V'rginia 

Sierra 

Ailinfl,. 

Keystone 

00 00:52 

00 01:00 

00 01.02 

0001:16 

0000:40 

0 
10 
15 

0 

3 

12 

I I 

13 

0 

7 
0 
I 
0 

I'afc 10 of 31 



T r a i n / 

Event U 
Date T i m e Di rec t ion # T r a i n cars T r a i n W L o c o m o l h es T r a i n Type 

L t n g l l i (F l . ) 

57,0 2/5/97 07:55 00 
Street 

ch 

Ove r l ap 

T r a i n # 
0 

Observed Elapsed 

Gale Down T i m e 
8 

580 2/5/97 08 21:00 wb 75 4434 frciphl 

59.0 2/5/97 10,2000 wb 79 4609 freieht 

60,0 2/5/97 I ; 55:0', 80 6134 freipht 

61.0 2/5/97 12 01 00 wh 65 3(65 frciphl 

62,0 2/5/97 12,14 00 wb 74 4687 freight 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierta 

Arlington 

Kcysionc 

C'enter 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

t"cnltr 

Virginia 

Sierra 

Arlington 

Kcysionc 

Center 

Virginia 

Sierra 

Arltiipton 

Keystone 

00 00 38 

00 00 45 

00:00 55 

00:00 52 

00,00 50 

00:05:34 

00 05 39 

00:05:25 

00 05 20 

00:04:25 

00 05 16 

00 05 13 

00 05 15 

00 05 10 

00:05:05 

00 04 15 

or. 04 00 

00 04:00 

00 04 14 

00 04:55 

000304 

00 03:15 

001)3:05 

00 03 32 

00 03 25 

00 05 18 

on 05 05 

00 05 20 

00 05 00 

00:03:40 

Cars 

N B 

5 

2 

0 

9 

15 

17 

17 

0 

33 

75 

23 

13 

0 

19 

55 

12 

17 

0 

29 

92 

18 

15 

0 

14 

38 

0 

-!•} 

55 

C a r s 
SB 

Queue Data 

Pedestrians 

N B 

0 

4 

22 

5 

13 

0 

40 

72 

27 

70 

0 

35 

40 

21 

48 

0 

40 

40 

24 

90 

0 

41 

51 

22 

55 

n 

50 

34 

22 

70 

0 

11 

8 

I 

I 

2 

21 

11 

2 

0 

6 

25 

10 

J 

0 

2 

55 

I 

5 

0 

Pedestr ians 

SB 

2 

24 

6 

I 

39 

5 

5 

0 

4 

55 

9 

2 

I 

0 

26 

7 

4 

3 

70 

10 

6 

I 

I'apc 11 of 31 



T r a i n / Dale T ime 
Event W 

Direction « T r a i n ears Tra in « Locomotives Tra in Type 
Ix^riglh ( F l ) 

63,0 2/5/97 15:5000 eb 
S i r c f l 

42 

Overlap 

Irain H 
3*55 

Observed Elapsed 

Gale Down T ime 
Cars 

N B 
freight 

'J4,0 2/5/97 16 50 00 cb 
Amtrak 

65,0 2/5/97 1701 00 ivb 41 
frciphl 

66,0 2/5/97 18:00:011 ch 89 5593 freight 

2/5/97 19 15 25 48 4512 freight 

2/5/97 20 29 20 58 3632 frciphl 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Kcysionc 

t'enler 

Virginia 

Sierra 

Arlington 

Kc)'sionc 

00:02:35 

00 02 25 

00:02 20 

00 02 37 

00:02:45 

00:11 09 

0001:15 

0001:15 

00 01 44 

00 01 05 

0001:34 

00:01,27 

00 01:40 

0001:51 

0001:20 

00:03:08 

00 03 13 

00 02 20 

00 03 32 

00:03:30 

00:03 25 

00 03:30 

00 03 23 

00 03 45 

0002:49 

00 03 15 

00 03 20 

00:03 14 

00 03 20 

IK) 02 19 

5 

16 

0 

15 

78 

33 

17 

0 

14 

57 

25 

15 

0 

22 

50 

20 

15 

0 

25 

53 

7 

14 

0 

I I 

0 

7 

17 

0 

2 

0 

Queue Data 

Cars 

SB 

0 

31 

24 

I I 

70 

0 

5 

12 

8 

42 

0 

I I 

12 

12 

15 

0 

33 

12 

20 

56 

0 

19 

.'9 

8 

0 

0 

17 

7 

8 

0 

Pedestrians 

N B 

2 

10 

7 

2 

0 

0 

10 

3 

0 

0 

0 

16 

3 

2 

0 

0 

16 

20 

6 

3 

fl 

19 

15 

3 

0 

Pedestr ians 

SB 

0 

35 

6 

3 

0 

II 

21 

12 

(I 

2 

0 

24 
6 
3 
2 

I'asc I2nf 31 



T r a i n / Oate T i m e Di rect ion # T r a i n cars T r a i n 
Event « 

I^englh (Ft ) 
# Locomotives T r a i n Type 

690 2/5/97 20 47 10 56 5805 freiphi 

700 2/5/97 22 02:10 cb 18 freight 

71.0 2/5/97 22 22 25 eh 61 freipht 

72,0 2/6/97 00 20 55 eh 42 2457 freight 

73,0 2/6/97 02 1105 87 5643 freipht 

74,0 2/6/97 02 27 25 
work 

S i ree l 

Onler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Ki-yslonc 

Center 

Virginia 

Sierra 
Arlington 

Keystone 

Cenler 

Virpiniii 

Sierra 

Ail i i igloii 

Keystone 

Center 

'v'irginia 

Sierra 

Arlington 

Kcssloiie 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Overlap 

Train V 
O b s e n ed Elapsed 

Ga le Down T ime 

Queue Data 

Cars 

NB 
Cars 

SB 
Pedestr ians 

N B 

00:03:30 

00 03:25 

0003:40 

00 03 55 

0003:30 

00 01 05 
00 01:00 
00 01 10 
00 01 IS 
00:01:23 

0003:25 
00:03 25 
00 03 23 
0003-45 
00:03:41 

00 02 00 
on 02 00 
00 02 07 
00 02 I I 
UO 01:51 

00 04 15 

00 04 35 

no 04 19 

00 04:39 

00 03 53 

00 01 05 

00 01 05 

00 01:09 

00 01 11 

OOOO 51 

10 

14 

0 

7 

21 

0 

10 

17 

3 

13 

0 
5 
I I 
5 
10 

0 

0 

2 

2 

4 

0 
24 
5 
2 
0 

0 
15 
2 
I 
0 

fl 

6 

I 

0 

0 

0 

3 

0 

0 

0 

Pedestrians 

sn 

0 
23 
9 
I 

0 

0 
13 
5 
0 
0 

0 
2 
I 

U 
0 

ra,",c 13 of 31 
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T r a i n / Date Time 
E v e n t « 

D i rec i ion « T r a i n cars T r a i n «Locomo i i ves T r a i n Vype 
U n g l l i (F l ) 

75,0 2/6/97 03.47 00 39 4022 freight 

76,0 2/6/97 04 42 35 cb 78 4900 ficighl 

77.0 2/6/97 0705 00 wb 55 4535 freight 

78,0 2/6,/97 07 38 00 wb 4353 frciphl 

78 I 2/6/97 10 04 05 

2/6/97 10 05 00 

»vh 

10 

g.llC C\CI,I 

Aiiiliak 

2/6'97 '0 43 ̂ :i 
pale cvciil 

Street 

Center 

Virginia 

Sierra 

Arlington 

Kcyrtone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Ceiiter 

Virginia 

Sierra 

Arlington 

Kcyj-tone 

Virginia 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Virginia 

O v e r l a p Observed Elapsed 

1 ra in « Ga le Down T ime 

00:03:00 

0003:10 

00 03 03 

00 03 10 

0002 13 

00 03 05 

00 03 10 

00 03 M 

00 03 35 

00:03:23 

00 03:27 

00 03:30 

0003:33 

00 03:49 

00 02 50 

00 02 59 

00 03 01 

00 0 3 02 

00 03 21 

0002:40 

0001:15 

00 07 37 

00 01 11 

00 01 00 

00,01 00 

00 01:00 

00 01,10 

Cars 

N B 

I 

0 

0 

0 

3 

0 

16 

37 

7 
13 
fl 
27 
52 

13 
15 
0 
3 
17 

Queue Data 

Cars 

SB 

0 

18 

16 

12 

20 

0 
13 
15 
8 

59 

0 
15 
12 
I 
17 

Pedestr ians 

N B 

0 

I 

4 

I 

0 

Pedestr ians 

SB 

0 

0 

s 
0 

0 

0 

3 

I 

(I 

0 

I 

7 

10 

0 

0 

Tagc 14 o( 31 



T r a i n / Date Time Direction « T r a i n 
F(enlU cars T ra in «Locomoiives Tra in Type 

L e n g t h ( F l ) 

80 t 2/6/97 10,43 00 wb 
Amlrak 

81,0 2/6/97 10 55:00 eh 89 6134 frciphl 

82.0 2/6/97 11:15:00 eb 5644 freight 

2/6/97 11 20 00 72 4473 freight 

83.1 ' 'W97 13 16 45 

2/6/97 14 08 00 28 2631 

hi-rail 

freipht 

Street 

Center 

Virginia 

Sicrta 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kevstone 

Overlap 

Train tl 
Observed Elapsed 

Gate Down Time 

Kl 

81 

81 

81 

80 

80 

80 

80 

00 14 38 

00 00 00 

00 00,00 

00:04:40 

00 01:20 

00 00:00 

00,03 40 

00,03 47 

00 00 00 

00 04 4 5 

00 05:00 

00 05 00 

00 05 02 

01) 05 10 

00,04:55 

00 04 40 

00 04 30 

00 04 20 

00 04 10 

000300 

00:00:45 

0003:10 
00 03 18 
00 03 02 
00 02 40 
0002:30 

C a r s 

NB 

21 
0 
0 
23 
45 

0 

16 

fl 
0 
75 

24 

6 

0 

40 

65 

23 
13 
(I 
27 
45 

23 

14 

I I 

0 

29 

85 

Queue Data 

C a r s 

SB 

0 
0 
0 
18 
25 

0 

36 

46 

0 
55 

0 
41 
27 
22 
42 

0 
44 
55 
19 
30 

20 

0 
25 
33 
4 

70 

Pedestrians 
N B 

2 

28 

6 

5 

4 

2 

43 

12 

6 

0 

J 

30 

4 

I 

6 

Pedestrians 
SB 

0 
32 
15 
0 
0 

0 

44 

6 

I 

0 

II 

40 

6 

3 

0 

2 

31 

7 

0 

0 

r.-ipe i t „ l I I 



T r a i n / Date T i m e 
E v e n t * 

Di rect ion « T r a i n ears T r a i n 

85,0 2/5/97 14:42:00 wb 

I englh ( f l . ) 

650 

« Locomotives T r a i n Type 

Ove r l ap Observed Elapsed 

I ra in « Gale Down T i m e 
frciplil 

860 2/6/97 14 46 00 22 2885 freighi 

87.0 2/6/97 15:40 00 wh 68 4312 freipht 

88 0 2-'6/97 16 38 00 cb 01 6270 freighi 

89,0 2/6/97 17 57 00 85 
freight 

900 2/6/97 18 27 00 wh 82 5028 frc;,-;hl 

Center 

Virginia 

Siena 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Center 

Virginia 

Sierra 

Arlinpttn 

Keystone 

Center 

/irginia 

iierra 

Arlington 

Keystone 

86 

85 

00:01:11 

00:01:20 

00 01 10 

00 O; 00 

00:04:25 

00 02 56 

00 02 35 

00 02 30 

00 02 35 

00 00 00 

00:03:24 

00 03 35 

0003 15 

0003:35 

00:03:30 

00 03 44 

00 03:45 

0003:45 

1 M)4 I I 

00 04:00 

00 03 30 

00 05 30 

00 05 35 

00 05 24 

00 04:20 

00,04:11 

00 04:15 

00:04:10 

00:04:23 

00 03 25 

Cars 

NB 

3 

12 

0 

9 

70 

10 

18 

0 

23 

0 

13 

9 

0 

35 

52 

18 

13 

0 

20 

108 

20 

17 

fl 

24 

96 

13 

15 

0 

21 

60 

Cars 

SB 

Queue Data 

Pedestr ians 
N B 

0 

8 

33 

4 

57. 

0 

25 

39 

17 

0 

0 

35 

33 

18 

52 

0 

29 

31 

26 

95 

0 

26 

48 

23 

80 

0 

30 

40 

0 

15 

0 

I 

0 

I 

30 

5 

0 

23 

21 

3 

I 

I 

25 

9 

2 

3 

2 

40 

5 

2 

I 

0 

15 

11 

4 

3 

Pedestr ians 

SB 

(I 

11 

4 

0 

0 

0 

30 

If l 

3 

0 

10 

33 

7 

5 

I 

0 

29 

6 

I) 

0 

30 

I I 

I 

0 

0 

IS 

9 

3 

0 

I'agc If-of 31 



Tra in / Dale Time 
Event H 

Direc t ion « T r a i n cars T r a i n # l ocomo t i ves T r a i n Type 

U n g l h (F l . ) 

91,0 2/6/97 21 01 10 69 6698 

Ove r l ap Observed Elapsed 
Sireel T r a i n « Gate Down T ime 

Queue Data 

Cars 

N B 
freight 

920 2/6/97 2120 05 wb 5387 freight 

93.0 2/(5/97 22:38:15 wb 15 1071 freipht 

94,0 2/6/97 23 21 20 eb 65 4132 freight 

95,0 2/7/97 00 18 05 5710 (rciplil 

96.0 2/7/97 (10 35 20 75 4949 freiplil 

Cenier 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

KcysKMic 

00:03 55 
00 04 00 
00 04:10 
00 04:10 
00 04 24 

0003-45 
00 03:55 
00 03 40 
00 03 48 
0003:00 

00 01:50 
00 01 45 
00 01:45 
00 02 00 
00:01:34 

00 02:25 
00 02 45 
00 02 51 
00 03 00 
01102.50 

00 03 45 

00 03:50 

00 03 53 

00 01:10 

00:03:38 

00 03 35 

00 03 35 

00 03 32 

00 03 49 

0003:42 

6 

7 

0 

17 

41 

12 
18 
0 
12 
0 

5 
5 
0 
4 
11 

C a r s 

SB 

0 
I I 
15 
7 

25 

0 
8 
14 
5 
0 

I I 

9 

2 

14 

0 

7 

9 

4 

III 

Pedestr ians 

N B 

4 

17 

10 

0 

0 

0 

24 

3 

I) 

0 

0 

10 

2 

II 

I) 

Pedestr ians 

SB 

0 

14 

» 
I 
0 

4 

16 

5 

fl 

0 

0 
2 
5 
0 
0 

0 

2 

IA 

0 

0 

I'apc I 7 of I I 



T r a i n / Dale T ime Direction » T r a i n 
Event U cars T r a i n « L o c o m o i i v e s T ra in Type 

l.cnglh(FI.) 

97.0 2/7/97 0109 35 
5651 freight 

980 2/7/97 02 31:00 eb 79 5461 
freight 

990 2/7/97 0 ' 14 45 eb 6<- 4373 freight 

IOOO 2/7/9/ 1)6:5135 
5512 Irciplil 

too.I 

lOI.O 

2/7/97 10 28 40 

2/7/97 10 29 00 wb 10 

gate evcrii 

Amtrak 

101.1 2/7/97 1 1 20 20 eb 
hi-rail 

Sireel 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Center 

Virginia 

Sierra 

Arliiigion 

Keystone 

Center 

Virginia 

Sieira 

Arlington 

Keystone 

('enter 

Virginia 

Sierra 

/\rliiigton 

Keystone 

Virginia 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Virginia 

Keystnne 

Overlap 

1 rain II 
Observed Elapsed 
Ga le Down Time 

00 04:10 

00:04:15 

00 04:12 

00:04 30 

00:03:12 

00 03:15 

00 03 25 

00 03 21 

00O4 05 

0003:25 

00 02:45 

00 02 55 

00 02:52 

00:03:00 

00:03:00 

00,03:30 

0003:30 

00 03 31 

00 03:55 

00:03:25 

00 01:05 

00 11 00 

00 01,15 

0001 15 

OOOO 55 

00 0055 

00 01 15 

00 00 50 

C a r s 
NB 

6 

II 

0 

0 

4 

3 

8 

0 

14 

31 

15 

14 

13 

0 

5 

1$ 

9 

14 

Cars 

SB 

Queue Data 
Pedestrians 

N B 

0 

4 

9 

8 

25 

0 

9 

9 

7 

18 

3 

15 

0 

9 

2 

2 

0 

0 

2 

0 

0 

0 

0 

4 

I 

0 

0 

Pedestrians 
S B 

0 
0 
4 
0 
2 

2 

5 

3 

0 

0 

0 

fl 

3 

0 

0 

fage 18 of Jl 



Train/ Dale 
F.ytniU Time Olrection « T r a i n cars" Tra in # Ucom'otives 

Length (Ft.) 
Tra in Type 

102.0 2/7/97 12 47:00 68 
freight 

103O 2/7/97 12 50 1)0 cb 100 5955 freight 

104.0 2/7/97 12 38,00 wb 40 3835 frciphl 

105,0 2/7/97 14 20 00 wb 85 4857 freight 

106.0 2/7/97 16 13:00 eb 83 4841 freipht 

107.0 2/7/97 16 I i 00 wb 91 5776 freighi 

Sireel 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kc>stone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Ove r l ap 

T r a i n # 

103 

103 

103 

103 

102 

102 

102 

102 

107 
107 
107 

106 

106 

106 

O b t . r v e d Elapsed 

CJalc Down Timr-

Queue Data 

00 04 :03 

00 04 26 

00:04:50 

0005:30 

00 03:05 

00 00:00 

00 00 00 

00:00 00 

00:00 00 

00 04 10 

00 02 51 
00 02 5il 
00 02:45 
00 02 55 
00.02:15 

00 04 58 
00 04 54 
00 04:50 
00 04:24 
00 03:00 

on 06 14 

00 06 50 

00 07 07 

(Ml 04 25 

00 05 20 

00 00 00 
00 00:00 
00 00.00 
00 03:25 
00:02:55 

C a r s 

N B 
C a r s 

S B 
Pedestrians Pedestrians 

N B S B 

18 
IC 
0 
40 
93 

0 

0 

0 

0 

I f l l 

10 

18 

0 

12 

65 

22 

15 

0 

19 

55 

26 

70 

() 
I I 

•;5 

0 

0 

0 

39 

65 

0 

32 

68 

48 

70 

0 
0 
0 
0 
81 

() 
20 

22 

24 

56 

0 

51 

62 

28 

55 

0 

92 

84 

20 

70 

0 
0 
0 
33 
55 

2 

20 

9 

10 

I 

I 

27 

10 

4 

0 

0 
26 
8 
1 
0 

3 

30 

23 

9 

2 

0 

30 

0 

4 

I 

I 
40 
5 
3 
I 

2 

20 

14 

I 

II 

4 
40 
18 
2 

6 

70 

16 

6 

I 

l'»Rc 19 of 31 



Train/ Dale Time 

Event H 
Direction « T r a i n cars Train « U c o m o l i v c s " Tra in Type 

Leng lh (Ft.) 

lOSO 2/7/97 16 32 00 tb 
Amtrak 

109.0 2/7/97 17 14 00 wb 66 6110 freigbt 

now 2/7/97 18 25:00 eb 24 4200 freiphi 

I I I O 2/7/97 19 19 05 72 4527 freipht 

112 0 2/7/97 19 49 50 eb 6380 freight 

1130 2/7/97 21 28 45 ch 59 3099 freipht 

Sireel 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

('enier 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virgin.a 

Sierra 
Arlington 

Keystone 

Overlap 

Train II 
Observed Elapsed 

Gate Down 1 ime 

00:11:42 
00 01 18 
00 01:10 

0001 21 

00 00:50 

00 04 13 
00 04:10 
00:04:05 
00 04 25 
00O3 25 

0002 20 

00 02 30 

0002:50 

00 03 07 

00.02:55 

00 05 20 
00 05:15 
000500 
00 04:50 
00:03:35 

OOA/,,00 

00 05 50 
00 05 30 
00 05:35 
0005:40 

90 03 35 

00 03:50 

1)0 03 39 

00 03 50 

00 03 35 

Cars 

N B 

i:9 

16 

0 

11 

33 

26 

15 

0 

41 

95 

I I 
12 
0 
24 
85 

15 
15 
0 
17 
48 

10 

14 

0 

14 

47 

5 
15 
0 
15 
IS 

C a r s 

SB 

Queue Data 

Pedestrians 

N B 

0 
22 
15 
3 

34 

0 

38 

93 

27 

70 

0 

27 

43 

14 

70 

0 

15 

40 

6 

25 

0 
40 
32 
12 

25 

0 

56 

26 

4 

14 

Pedestrians 

S B 

0 
50 
8 
I 
1 

0 
35 
10 
0 
0 

0 

65 

0 

4 

I 

0 
27 
18 
6 

0 

0 
18 
2 
I 
0 

1 
40 

7 

2 

t 

0 
35 
12 
0 
0 

0 
51 
10 
2 
2 

4 

49 

X 

2 

2 

0 

30 

I 

4 

0 
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Tra in / Dale 
Event « 

T ime Di rec t ion « T r a i n cars T r a i n ' # l ocomo. rvcs T r a i n Type 

l e n g t h (F l . ) 

2/7/97 21:35:45 wh 53 3164 freighi 

115.0 2/7/97 22:10:50 cb 78 4353 freipht 

M6.0 2/7/97 23 27,25 eb 80 4866 freight 

1170 2/8/97 00 45 45 39 41(3 freigbl 

118 0 2/8/97 01:29:00 14 Amlrak 

119.0 2/8/97 01 53 40 wb 1282 freighi 

Street 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

/\rlinglon 

Keystone 

Center 

Virginia 

Sierra 

Arlii igloii 

Keystone 

Center 

Virpinia 

Sierra 

Arlington 

Keystone 

Overlap Observed Elapsed 

Tra in It Gate Down Time 

Queue Data 

C a r s 

N B 
C a r s 

SB 
Pedestrians 

N B 

120 

00 02 50 

00 02 55 

00 02 40 

00 03 10 

00 02 07 

00,02 40 

00 02 45 

00 02 46 

00 03:10 

00 02:48 

00 02:55 

00 03 00 

00 03 20 

00 03 15 

00:03:15 

00,03 10 

00 02 50 

00 02 55 

00 03 10 

00:02:50 

00 20 40 

00 01:30 

00:01:25 

00 00:45 

00 01 15 

00 01 40 

00:01:40 

00 01:30 

00:02:00 

00 03 30 

7 

15 

0 

15 

15 

11 

61 

0 

to 
20 

7 

14 

0 

2 

IS 

6 

10 

0 

8 

10 

0 

56 

26 

8 

2 , 

0 

22 

22 

5 

16 

0 

25 

26 

4 

3 

0 

7 

13 

6 

10 

0 

2 

9 

I 

10 

0 

24 

14 

0 

0 

0 

27 

3 

0 

0 

Pedestrians 
SB 

0 

31 

12 

2 

0 

0 

43 

2 

2 

I 

0 

24 

0 

2 

0 

0 

18 

2 

0 

0 

0 
I 

3 
0 
0 

0 
3 
0 
0 

0 

I'apc 21 of 31 



T r a i n / Date T i m e 
E v e n t « 

Direct ion « T r a i n cars T r a i n « L o c o m o t i v e s T r a i n Type 

U n g l h (F l . ) 

120,0 2/8/97 02 0125 4542 frciphl 

121 0 2/8/97 02:19 55 4510 freight 

1220 2/8/97 03 22,00 eb 76 4694 freight 

123 0 2/8/97 05 10 05 86 5150 freigbl 

124 0 2/8/97 05 10 05 4567 frciphl 

125.0 2/8/97 95:52:20 43 2595 freiglu 

Sireel 

('enter 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

irginia 

Sierra 

Arlington 

Kevstone 

Center 

Virginia 

Sien.i 

Arlingloii 

Keystone 

Over lap 

T r a i n W 
Observed Elapsed 

Gate Down T ime 
Cars 

N B 
Cars 

SB 

Queue Data 

Pedestrians 
N B 

124 

123 

00 03 10 

00:03:35 

00 03 40 

00:03:30 

00 00 00 

00 03:15 

00 03 20 

00 03 24 

00:03 25 

00:03:14 

00 02:40 

00 02 45 

00 02 45 

00:02 55 

00 03:10 

00 08 25 
00 03 05 
00 02:50 
00 03 20 
00 02 58 

00 00 00 

00:06 15 

00 0605 

00 05 50 

00 04:29 

00 02:25 

00:02:20 

00:02:25 

00 02:10 

00 02 08 

10 

I 

0 

0 

I 

0 

12 

9 

7 

0 

0 
7 

5 
I 
4 

Pedestrians 

S B 

0 
11 
0 
0 
0 

6 

0 

0 

0 

0 
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T r a i n / Dale T i m e Oi rec l ion 
E v e n t « t T r a i n ears T r a i n « Locomotives T r a i n Type 

I-cnglh (Ft . ) 

1260 2'8/97 06:16 15 eh 
Street 

3035 freighi 

127.0 2/8/97 10 34 00 cb 
lite 

12:" I 

1280 

2/8/97 1112:35 

2/8/97 I I 23 00 

eb 

wb 67 4261 

lli-rail 

freight 

129.0 2/8/97 12:1600 wb 47 4419 freight 

130 0 2/8/97 1.1 48 00 
freight 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Kcyslore 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cciilcr 

Virginia 

Siena 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Kcysionc 

Overlap 

I rain U 
Observed Elapsed 
Gate Down T ime 

0005:25 

00 05:45 

00 06:05 

00:06:25 

00:07:01 

00 00 50 
00 00 55 
00.01:00 
OO OO 50 
00 00:50 

00:00:55 

00 03 06 

00 03 13 

00 03 10 

00 03 30 

00 02 40 

00 03 05 
00 03 05 
00:03:05 
00 0.' Ill 
00 02 30 

00:02:57 
00 03:15 
0002:55 
00 03:00 
0002:35 

Cars 

N B 

1 
6 

0 

6 

23 

25 

13 
13 
0 
12 
55 

12 

17 

0 

21 

40 

18 
15 
0 
14 
31 

Queue Data 

Cars Pedestr ians 
SB N B 

0 

4 

8 

6 

14 

22 

0 
42 
15 
11 
58 

0 
56 
27 
10 
25 

0 

34 

34 

12 

39 

0 

I I 

2 

2 

0 

3 

39 

8 

6 

I 

0 
45 
3 
3 
I 

0 

30 

27 

3 

0 . 

Pedestr ians 

SB 

0 

If l 

0 

0 

0 

2 

40 

1 

5 
0 

I) 
70 
8 
7 
0 

0 
50 
II 
3 
0 
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T r a i n / Date T ime 

Event « 
Direct ion « T r a i n ears T r a i n « [.ocomotives T r a i n Type 

Length ( F l ) 

131.0 2/8/97 15 23 00 wb 6615 freipht 

132 0 2/8/97 15 51 00 
svoik 

(33 0 2/8/97 17 05 00 ch 

134,0 2/8/97 17.22 00 eb 57 6114 frciphl 

135(1 2/8/97 18 06 00 63 5922 freight 

Street 
(Overlap 

Train U 
Observed Elapsed 

Gate Down Time 

Queue Data 

136.0 2/8/97 I8 08O0 
liHnI 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Kcysionc 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

136 

136 

136 

136 

135 

135 

135 

135 

00 04:14 

00 04 IS 

00 04 10 

00 04:20 

00 03.10 

00 01 49 

0002 00 

0001 55 

00:02 05 

OOOl 35 

00 08 53 

00 Ol 08 

0001 00 

OOOl 00 

OOOl 00 

00,04:21 

0004 10 

00 04,20 

0flO4 10 

0003:50 

00 04 32 

00 04 25 

00 04:30 

00:04:55 

00,04:50 

00:00 00 

00 00 00 

00 00 00 

00 00 00 

00,00,40 

Cars 

NB 

18 

36 

0 

22 

45 

7 

14 

0 

5 

28 

29 

12 

0 

5 

19 

25 

14 

0 

26 

45 

22 

15 

0 

20 

55 

0 

0 

0 

0 

13 

Cars 

SB 

0 

52 

43 

16 

40 

fl 

26 

16 

12 

20 

0 

16 

21 

4 

20 

0 

27 

76 

25 

25 

0 

43 

38 

18 

55 

0 

0 

0 

0 

13 

Pedestr ians 

N B 

3 

80 

26 

12 

4 

0 

35 

29 

3 

(1 

1 

19 

4 

40 

38 

5 

0 

2 

50 

20 

2 

0 

Pedestr ians 

SB 

5 

M 

I t 

7 

0 

2 

I I 

2 

0 

1) 

8 

17 

5 

fl 

I 

70 

7 

I 

0 

2 

60 

35 

0 

0 
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T r a i n / Date T ime 
Event « 

Direction * T ra in cars Tra in # Locomotives Tra in Type 
Length (Ft ) 

137,0 2/8/97 19 03:50 Slrccl 
3005 freight 

1380 2/8/97 19 03:30 eb 
local 

I 3 9 0 2/8/97 2023,50 eb 73 4581 freighi 

2/8/97 20 34 20 27 4420 freiphi 

1410 2/8/97 21 20 50 40 1746 work 

142 fl 2/8/97 22 09,20 eb 73 4612 freipht 

Center 

Virginia 

Siena 

Arlington 

Keystone 

Cenler 

Virpinia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

.Sierra 

Arlington 

Keystone 

I cnici 

Vitpiniii 

Sierr.i 

Atliopion 

Kevstone 

Over lap 

T r a i n « 

138 

138 

138 

138 

137 

137 

137 

137 

Observed Elapsed 
(Jatc Down T ime 

00 02 30 

0003:43 

0003 30 

0003:10 

00 02 13 

00 00 00 

00 00 00 

00 00 00 

00 00 00 

Of/ 00 57 

00:02:45 

00,02 53 

00:02 55 

00 03 00 

0003:07 

00 05 30 

00 05:45 

00 05 15 

00 05 00 

0003:54 

00 02 00 

00 02 00 

00:01:55 

00 02:00 

00 01 48 

00 05 30 

0005:55 

00 06:05 

00 06:10 

00:05:44 

Cars 

N B 

10 

18 

0 

13 

24 

3 

18 

0 

8 

31 

24 

14 

0 

9 

17 

10 

I I 

0 

2 

12 

26 

13 

0 

13 

30 

C a r s 
SB 

Queue Data 

Pedestrians 

N B 

0 

32 

26 

7 

17 

0 

40 

21 

7 

23 

0 

58 

33 

4 

23 

0 

31 

23 

3 

8 

0 

58 

31 

12 

27 

0 

21 

14 

0 

2 

0 

31 

15 

0 

0 

0 

51 

32 

4 

5 

0 

38 

8 

4 

0 

0 

54 

25 

0 

2 

Pedestrians 
S B 

I 

24 

20 

0 

0 

0 

0 

0 

0 

0 

0 

28 

12 

2 

2 

0 

80 

10 

0 

32 

I 

4 

2 

0 
•5 
M 
« 
0 
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T r a i n / Date T i m e 
Even I « 

Direct ion » T r a i n cars T r a i n # Loeomri l ives I ra in Type 

Lenglh (F l . ) Queue Dalt 

1430 2/9/97 00,27:20 

1440 2/9/97 01 35 05 1062 freighi 

2/9/97 01:52:55 eb 64 5819 frciphl 

146.0 2/9/97 01:58 55 wb 38 4719 freipht 

147.0 2/9/97 04 1140 29 2444 freight 

2/9/97 04 5115 eb 76 4424 freiphi 

Center 

Virginia 

Sierra 

Arlington 

keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Siena 

Arlington 

Keystone 

Cenler 

'•'irginia 

Sicrr.-i 

Arliiiglon 

Keystone 

i enter 

Virginia 

Siena 

Arlinplon 

Keystone 

OO OO 50 

00 00:45 

OOOO 30 

OOOO 55 

00,00:45 

00 01,20 

00 Ol 40 

0001 30 

OOOl 35 

OOOl 08 

00:03 15 

00 03 20 

(X):03:25 

00:03:30 

00 03 38 

(K) 03 30 

00 03 40 

0003:40 

00 03 50 

00 02 41 

00 02:15 

00 02 20 

00:02 25 

00.02:30 

00 02 01 

00:0240 

00 02 25 

00 02:25 

00 02 45 

00 02 58 

5 

14 

0 

5 

4 

9 

20 

0 

3 

3 

0 
I 
3 
( 
2 

0 

18 

7 

3 

I 

0 

14 

8 

I 

0 

0 

0 

3 

0 

0 

0 

i8 

7 

4 

0 

0 

3 

12 

6 

0 

0 

18 

I 

(I 

II 

0 

9 

9 

U 

0 

0 

3 

I 
0 
0 

0 
6 
0 
0 
0 
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T r a i n / 

E v e n t « 
Date T i m e Di rect ion « T r a i n cars T r a i n « U c o m o l i v e s T r a i n Type 

U n g l h (Ft . ) 

149.0 2/9/97 05 30:45 
Sireet 

Ove r l ap 

Fra in A 

Queue Data 

Observed Elapsed 

Gate Down T ime 
3 Ille 

1500 2/9/97 05 52 25 wb 37 3717 freight 

151,0 2/9/97 06 44 00 svb 30 1998 freight 

152,0 2/9/97 06 44 00 cb 79 .5071 freight 

1.53 0 2/9/97 08 20 00 eb 57 5071 freiglu 

154.0 2/9/97 08 22 00 wb 46 4324 frciphl 

Onler 

Virginia 

Siena 

Arlington 

Keystone 

(.enter 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlingron 

Ke)-slone 

Center 

Virginia 

Siena 

Arlington 

Keystone 

152 
152 
152 

151 
151 
151 

154 
154 
154 

153 
153 
153 

00 00 43 

00 00:45 

00 00 42 

00 00 55 

Ofl OO 46 

00 02 30 

00,02 40 

00 02 40 

00 03 00 

00:02 04 

000305 
00 03 05 
00 03 25 
00 01:40 
0001:22 

00:00 00 

00 00 00 

00 00 00 

00 03 30 

00:03 27 

00O5 08 

00 00 00 

00 06 00 

00 03 26 

00:02:30 

00 00 00 
00 00 00 
00:00 00 
00 03 15 
00 02:50 

Cars 

N B 

15 
10 
0 
10 
22 

0 

0 

0 

7 

10 

Cars 

SB 

0 

27 

27 

3 

20 

0 
0 
0 
4 
12 

Pedestr ians 

N B 

3 

19 

8 

3 

0 

Pedestr ians 

SB 

2 

27 

10 

3 

0 
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l l l l " ! , " T r a i n cars T r a i n " ' ' «Locomot ive ," T r ' a l „ T y p 7 
Î englh (Ft.) 

155,0 2/9/97 01:49:00 eb 
Slrccl 

Overlap 

Train H 
91 

Observed Elapsed 

Ga le Down T i m e 
(rci.illl 

156 0 2/9/97 08 53 00 wb htc 

156,1 

157,0 

2/9,'97 10 47:00 

2/9/97 10:52:00 

wb 

wb 

pale event 

Cenler 

Virginia 

Siena 
Arlington 

Keystone 

Center 

Virginia 

S iem 

Arlington 

Keystone 

Virginia 

0003 14 

00 03 20 

00 03 30 

00:04 00 

00:03:30 

OOOO 42 
00 0040 
OO OO 40 
(8)01 00 
00:00 40 

OOOl 00 

C a r s 

NB 

11 
14 
0 
7 

40 

Queue Data 

Cars 

SB 

0 

12 

22 

7 

39 

0 

5 

12 

2 

6 

Pedestr ians 

N B 

I 
19 
2 

Pedestrians 
S B 

I 

27 

6 

0 

0 

0 
15 
0 
I 
0 

157.1 

158.0 

2/9/97 I t 36 05 

2/9/97 11:35:00 

wb 

»b 

gale event 

Amir.-ik 

1590 2/9/97 12 13 00 84 4621 freight 

Cenler 

Virginia 

Siena 

Arlington 

Keystone 

Virpinia 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Keystone 

00:14:55 
OOOl 00 
OOOl 10 
00 01:1'. 
00 01:15 

OO Ol 00 

00 09:57 

0001:27 

0001 35 
0001:10 
00,02:15 

00 03:15 
00:03:20' 
00 03:15 
00 03 30 
00:02:55 

15 
10 
0 
4 
13 

13 
13 
0 
15 
29 

23 

13 

0 

11 

30 

0 

12 

12 

4 

16 

10 

0 
18 
14 
5 

25 

0 
31 
20 
8 

25 

4 
14 
5 
4 
0 

0 

12 

2 

0 

0 

0 

40 

14 

6 

3 

I 
20 
II) 
2 
0 

17 

60 

10 

4 

4 
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T r a i n / . Da le T i m e Di rect ion « T r a i n cars T r a i n # I -ocomol lvcs" T r a i n Type 

Unglh (Fl ) 

Street 
Overlap 

Train It 
Observed Elapsed 

Gale Down T ime 
C a r s 

NB 

Queue Data 

Cars Pedestrians Pedestr ians 

SB N B SB 160.0 4793 (rcighl 

1610 2/9/97 12:35 00 eh 84 4495 freighi 

1620 2/9/97 12:54:00 ' wb 97 5740 freight 

1630 2/9/97 14 48 00 wb 5236 freight 

2/9/97 15 55 00 eh 59 5687 freight 

1650 2/9/97 16 1500 
lile 

('enter 

Virginia 

Siena 

Arlington 

Keystone 

Center 

Virginia 

Siena 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Kcysionc 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Cenler 

Virginia 

Sierra 

Arlington 

Kcvslone 

Center 

Virginia 

Sierra 

Arlington 

Keysloiie 

00 02 56 

00 02 55 

00 03 00 

0003:05 

00:03:15 

00:02 46 

0002:55 

00 02.55 

00 02:55 

00 03 15 

00:04:04 

00.04:15 

00 04 05 

00 03 46 

00:03:30 

no 03 47 

00 03 52 

0003:55 

00 03 46 

00 03 10 

00 03 21 

0003 25 

00 03:20 

00 03 30 

00 03 35 

00:00:35 

00 00:39 

00 00 40 

00 00 45 

00:00:40 

12 

23 

0 

14 

42 

7 

12 

0 

14 

33 

I I 

14 

0 

16 

43 

26 

12 

0 

15 

44 

21 

12 

2 

16 

30 

2 

12 

0 

5 

S 

0 

39 

28 

6 

39 

0 

23 

29 

II 

33 

0 

51 

41 

20 

35 

0 

39 

31 

13 

35 

0 

37 

31 

15 

30 

5 

35 

10 

4 

0 

I 

32 

15 

3 

0 

15 

65 

28 

6 

I 

0 

25 

13 

13 

0 

5 

37 

8 

5 

I 

0 

I I 

2 

0 

0 

0 

70 

6 

2 

5 

1 

25 

12 

2 

0 

0 

55 

30 

3 

0 

0 

50 

22 

I 

0 

I 

25 

15 

I 

0 

15 

0 

I 

0 
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T r a i n / Dale 

Evc i i l « 

• 

T r a i n / Dale 

Evc i i l « 

1 ime Di rec t ion « T r a i n ears T ra in 

l.englh (E l . ) 
* Locofflotives Tra in Type 

Sireel 
O v e r l a p 

T r a i n « 

Observed Elapsed 

Ga le Down T ime 
C a r s 

NB 
C a r s 

S B 

Queue Data 

Pedestrians 

N B 

Pedestrians 

S B 
166 II 2/9/97 16 21 00 wb 79 5041 2 freight 

On lc f 00:03:45 20 0 2 0 
Virginia 0003:50 10 12 50 64 
Siena 00,03:40 0 24 32 27 
Arlington 00 03:40 17 8 5 7 
Keystone 00:03,00 40 35 0 0 

167.0 2/9/97 I7 2O00 wb 32 3153 2 freight 

Center 00:02:27 7 0 1 1 
Virginia 00 02 30 9 20 39 25 
Siena 0002:30 0 24 4 4 
Arlington 00 02 40 12 0 3 5 
Keystone 00 02 05 30 38 0 0 

1680 2/9/97 19 15 35 eh 0 t Ille 

Cenler OOOl 00 2 0 0 fl 
Virginia OOOl 00 2 4 3 2 
Sierra 00:01:05 0 6 2 0 
Arlington OO Ol 05 4 2 0 2 
Keystone 00:01 13 10 13 0 0 

169,0 2/9/^ 7 1944 10 Cb 92 5939 4 freight 

Center 00:03:20 7 0 0 0 
Virginia 00 03 25 15 11 31 27 
Siena 00 03 40 0 15 9 4 
Arlington 00:03:50 6 9 0 0 
Keystone 00:03:53 32 27 0 1 

I70O 2/10/97 01:15 10 wb 52 2884 2 freight 

Center no 02 20 5 0 0 n 
Virginia 00 02:25 1 2 4 4 
Siena 00 02:15 0 4 1 0 
Arlington 0002:35 2 1 2 3 
'Keystone 00 01:53 2 0 0 0 

171,0 2/10/97 02 05 50 ch 90 5894 4 frciplil 

Center 00 03 25' 3 0 0 0 
Virginia 00 03 .30 6 6 6 19 

1 
Siena 00:03 35 0 3 3 

19 
1 

Arlington 0 00 03:45 0 3 0 0 
Keystone 00:0401 2 2 0 0 
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Train/ 
Event * 

Dale Time Oireclion «Tra in cars Train «Locomotives Train Type 
Unglh (Ft.) 

172.0 2/10/97 02 29 10 wb 5290 frciphl 

Street 

Center 

Virginia 

Siena 

Arlington 

Kcysionc 

Queue Data 
Overlap 
Train * 

Observed Elapsed 
Gale Down Time 

Cars 
NB 

Cars 
SB 

Pedestrians 
NB 

00 03 40 
00:03:50 
00:03:50 
00 04:00 
00:03:21 

Pedestrians 
SB 

173 0 2/10/9/ 03:52:40 eb 57 5859 freight 

(.'enter 

Virginia 

Sierra 

Arlington 

Keystone 

00:03 25 
00 03 30 
00O3 50 
00 03 45 
00,03:57 

174,0 2/10/97 04:14:15 wb 35 2231 freight 
Center 

Virginia 

Siena 

Arlington 

Keystone 

00 02 00 
00 02:05 
00 02:02 
00:02:00 
00 01:45 

175 0 2/10/97 05:43 00 wb 49 5857 freight 

Center 

Virginia 

Sitna 

Arlington 

Keystone 

00 03:52 
00 04 05 
00:03:50 
(X) 03 45 
00 02:57 

6 
4 
0 
2 
10 

2/10/97 05 59 00 wb lite 

177,0 2/10/97 06:33 00 eh lile 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

Center 

Virginia 

Sierra 

Arlington 

Keystone 

00 00:43 
00 00 45 
00 00 45 
00 0055 
00:00.41 

00:00:35 
00.0040 
00 00 50 
00 00:55 
00:00:37 
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Appendix H 
STREET TRAFFIC VOLUMES BY 15 MINUTE PERIODS 

DURING THE TRAIN SURVEY 



10 Location Data 0 00 0 IS 0 15 0 30 0 30 0 45 0 45 1 00 1 00 1 15 1 15 1 30 1 30 1 45 45 -2 00 2 00 2 15 215 2 30 2 30 2 45 2 45 3 00 3 00 3 15 315 3 30 3 30 3 46 3 46 400 400 4 16 4 16 4 30 
K€rSTONE SOUTHBOUND 02/02/97 
KEvSrONE SOUTH dOUNO 02/03/97 48 47 28 29 31 15 18 11 29 14 19 20 22 10 10 20 8 20 
KEVSTONE SOUTHBOUND 02/0J'97 47 47 39 21 18 18 16 23 18 17 21 26 21 12 9 20 18 5 
KEYSTONE SOUTHBOUND 02A)5/9/ 21 22 25 18 19 9 10 18 to 16 8 12 13 16 6 8 10 6 
KEVSTONE SOUTHBOUND 02/0B/97 29 28 14 17 11 24 12 14 13 10 14 8 8 9 8 11 4 3 
KEYSTONE SOUTHBOUND 02/07/97 35 52 37 34 30 26 26 16 21 26 9 23 22 11 5 9 7 12 
KEYSTONE SOUTHBOUND 02/08/97 75 70 i « 40 37 38 23 33 48 32 25 18 30 22 13 17 22 19 
KEYSTONE SOUTHBOUND 02/09/97 83 52 47 36 40 26 26 22 14 11 29 20 20 14 8 13 10 16 
KEYSTONE SOUTHBOUND 02/10/97 33 22 8 8 18 13 11 5 12 10 11 12 10 5 6 6 10 3 
KEYSTONE NORTHBOUND 02.'02'97 
KEYSTONE NORTHBOUND 02/03 i7 28 IS 14 19 17 15 13 13 9 15 13 16 7 <0 6 10 9 15 
KEYSTONE NORTHBOUND 02/04/97 25 25 12 12 14 21 16 11 18 9 7 13 10 8 17 9 9 18 
KEYSTONE NORTHBOUND 02/05/87 54 M 34 41 29 16 31 22 18 17 14 28 20 17 19 13 10 20 
KEYSTONE NORTHBOUND 02/06/97 37 38 28 35 37 9 25 18 16 11 21 7 8 15 21 19 9 19 
KEYSTONE NORTHBOUND 02/07/97 41 33 18 35 7 20 18 18 18 1 ' 16 8 17 13 11 6 7 17 
KEYSTONE NORTHBOUND 02/M/97 53 48 87 65 47 39 38 34 37 26 21 31 28 18 9 23 14 17 
KE rSTONE NORTHBOUND 02/09/97 114 83 68 71 71 51 60 32 48 32 9 40 29 34 15 33 22 19 
KEYSTONE NORTHBOUND 02/10/97 59 34 32 30 24 28 29 12 19 10 16 10 8 21 18 20 23 19 
ARLINGTON SOUTHBOUND 02/02/97 
ARLINGTON SOUTHBOUND 02/01/97 35 25 18 18 21 13 10 15 13 15 9 11 10 8 7 9 8 9 
ARLINGTON SOUTHBOUND 02A)4'97 10 17 8 5 8 7 8 6 14 11 3 6 6 5 8 3 1 5 
ARLINGTON SOUTMBOUNC 02/06/97 13 21 18 13 13 10 6 14 17 16 4 8 9 8 8 8 3 6 

ARLINGTON SOUTHBOUND 02/0e/97 16 24 11 15 1 ' 14 18 19 10 13 7 4 6 10 7 4 11 3 
ARLINGTON SOUTHBOUND 02/07(97 15 24 24 21 20 12 3 21 19 20 4 9 13 6 10 11 6 6 
ARLINGTON SOUTHBOUND 02/0«/97 42 28 42 30 45 37 29 34 38 30 44 28 28 26 25 23 18 IC 
ARLINGTON SOUTHBOUND 02/09/97 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 
ARLINGTON SOUTHBOUND 02/10/97 19 16 15 11 9 9 8 6 6 16 6 9 7 8 2 16 6 7 
ARLINGTON NORTHBOUND 02.-O2/97 
ARLINGTON NORIHBO'JND 02/03/97 52 46 20 31 32 27 29 31 28 30 16 15 17 17 9 11 9 12 
ARLINGTON NORTHBOUND 02/04/97 40 20 13 16 16 13 5 10 15 10 6 6 4 9 6 6 4 4 
ARLINGTON NORTHBOUND 02A)5/97 28 20 14 22 19 18 15 13 13 10 6 7 5 9 10 9 7 6 
ARLINGTON NORTHBOUND 02/06/97 28 26 20 22 16 9 14 19 9 6 6 7 9 9 9 4 7 9 
ARLINGTON NORTHBOUND 02/07/97 IS 19 14 27 21 22 25 15 to 10 8 8 6 9 13 11 9 8 
ARLINGTON NORTHBOUND 02.'Oe/97 24 29 22 21 22 24 28 21 17 19 20 |7 10 8 10 16 10 11 
ARLINGTON NORTHBOUND 02/09/97 42 32 30 29 32 27 36 14 25 18 17 13 12 14 12 11 10 16 
ARLINGTON NORTHBOUND 02/10/97 14 7 11 11 12 9 9 8 3 9 4 3 3 4 2 4 8 7 
SIERRA ONE WAY SOUTHBOUND 02mi9? 79 74 83 67 49 88 63 49 49 86 51 40 35 49 35 42 33 16 
SIERRA O N E W A Y S O U T H B O U N D 02/04:97 71 45 87 63 54 47 62 SS 64 81 36 17 20 33 19 39 12 28 

— SIERRA ONE V Y A Y S O U T H B O U N D 02/05/97 44 40 39 14 30 34 28 31 27 24 21 15 16 21 13 12 14 13 
SIERRA ONE WAY SOUTHBOUND 02/06«7 33 39 28 32 31 30 40 24 24 28 11 7 13 11 14 13 14 13 
SIERRA ONE WAY SOUTHBOUND 02107197 34 32 27 29 21 38 27 21 21 28 22 17 15 21 15 IB 14 7 
SIERRA OHE WAY S O U T H B O U N D 02/08/87 82 M 63 48 61 29 60 59 48 14 38 33 36 26 35 10 29 13 
SIERRA ONE WAY S O U T H B O U N D 02/09/97 78 61 62 63 64 57 69 50 43 3? 42 34 12 30 22 28 15 26 
SIERRA ONE -WAY SOUTlieOUNO 02/10/97 37 36 29 26 30 28 31 22 22 29 16 13 10 19 18 12 11 13 
VIRGINIA SOUTHBOUND 02/02/97 
V1R,/N1A SOU'HBOUNO 02/03/97 49 89 53 40 36 52 31 -36 31 34 32 39 26 20 26 18 14 20 

9 VIRGINIA SOUTHBOUND 02A)4/97 27 25 20 14 24 24 21 18 17 20 18 12 17 18 11 11 9 
20 

9 
VIRGmiA SOUTHBOUND 02,'05/»7 28 24 19 13 23 21 20 17 16 19 17 11 16 17 10 10 9 8 
VIRGIN A SOUTHBOUND 02/00/97 35 36 28 32 31 28 22 21 11 15 13 18 21 13 19 8 9 12 
VIRGINIA SOUTHBOUND 02,'07i97 33 31 •33 22 23 36 29 14 28 23 17 1'/ 15 27 15 19 18 14 
VIRGINIA SOUTHBOUND 02/08/97 45 39 51 34 27 31 42 26 29 17 29 27 21 14 15 14 10 16 
VIRGINIA SOUTHBOUND 02109/97 95 84 91 65 67 87 60 80 41 41 26 25 21 33 30 24 22 30 
VIRGINIA SOUTHBOUND 02/10/97 27 24 23 19 28 12 25 20 12 16 11 14 11 17 18 6 16 9 
VIRGINIA NORTHBOUND 02/0L-97 
VIRGINIA NORTHBOUND 02/03/97 37 27 16 28 22 25 20 20 19 15 18 27 21 29 19 10 26 28 
VIRGINIA NORTHBOUND 02/04/97 80 62 115 7 10 12 5 6 7 6 9 12 13 14 17 22 

16 
19 28 

VIRGINIA NORTHBOUND 02/05/97 61 56 75 16 14 15 14 13 11 8 10 13 11 11 12 
22 
16 15 16 

VIRGINIA NORTHBOUND 02/0e/97 41 48 34 24 18 18 22 20 14 10 10 13 8 7 7 13 11 7 
VIRGINIA NORTHBOUND 02A)7/97 18 21 10 21 87 99 29 21 28 13 7 9 7 8 84 114 16 5 
VIRGINIA NORTHBOUND 02/08/97 71 87 50 56 45 41 64 60 48 37 31 33 32 23 37 20 25 18 
VIRGINIA NORTHBOUND 02/09/97 127 82 93 95 102 75 82 64 53 62 46 48 39 3« 34 30 29 29 
VIRGINIA NORTHBOUND 02/10'97 26 31 28 25 24 30 19 13 14 16 12 12 14 15 9 11 8 11 
CENTER ONE WAY NORTHBOUN 02/02-97 
CENTER ONE WAY NORTHBOUN 02'03,'97 84 4 0 «0 64 36 30 48 48 . 7 32 25 23 32 27 25 g 25 22 
CENTER ONE WAY NORTHBOUN 02/04/97 32 36 2« 26 20 9 17 25 2.' 15 16 8 IS 10 11 7 13 
CENTER ONE WAY NORTHBOUN 02/05/97 34 38 3S 29 30 19 28 24 24 31 16 14 18 14 16 g 
CENTER ONE WAY NORTHBOUN 01IMI97 35 42 44 32 40 28 39 22 25 28 15 20 18 17 20 10 17 18 

22 CENTER ONE WAY NORTHBOUN 07JO7I97 48 37 42 54 26 34 29 23 30 37 22 18 'r8 23 23 13 
CENTER C1E WAY NORTHBOUN 02/08/97 81 104 68 98 80 68 1 40 62 66 48 68 26 

44 
41 6;' ^ 42 15 CENYER ONE WAY NORTHBOUN 02/09/97 58 54 44 47 56 52 44 33 41 36 2« 23 

26 
44 22 22 27 21 

CENIER ONE WAY NORTHBOUN 02/10/97 39 28 28 11 23 22 21 IS 21 29 1 * 17 8 13 14 16 a m. 

TABLE 1 TRAFFIC OATA COUNTS WK4 m m w 04 12 P M Pag* 1 



ID Location Data 4 30 4 46 4 45 6 00 6 00 516 616 6 30 6 10 5 46 6 45 too eoo 6 1 5 8 15 6 1 0 6 30 6 45 { 4 6 700 700 7 15 7 15 710 7 30 7 45 7 45 800 800 8 16 616 6 30 6 10 8 45 6 46 8 0 0 

KEYSTONE SOUTHBOUND 02/02/97 
KEYSTONE SOUTH BOUND 02/03/97 14 22 28 26 30 40 46 63 143 247 177 207 360 346 301 261 128 306 

KEYSTONE SOUTHBOUND 02/04/97 21 46 51 78 127 237 178 242 295 389 262 242 240 252 261 244 278 306 

KEYSTONE SOUTHBO'JND 02.'05/97 7 6 7 12 27 33 24 58 84 176 120 168 189 237 203 198 205 218 

KEYSTONE SOUTHBOUND 02/06/97 5 9 C 14 28 28 37 69 84 146 130 166 180 244 199 215 202 218 

KEYSTONE SOUTHBOUND 02/07/87 13 12 6 28 82 38 47 107 118 213 167 231 280 307 266 280 261 286 

KEYSTONE SOUTHBOUND 02/08/97 :3 15 12 16 16 19 12 29 20 33 37 56 63 80 70 78 114 139 
KEYSTONE SOUTHBOUND 02/09/97 9 13 7 11 12 16 12 17 18 18 28 25 37 48 37 64 79 96 

KEYSTONE SOUTHBOUND 02/10/97 6 6 13 11 21 30 29 62 79 166 114 164 166 241 188 209 142 201 

KEYSTONE NORTHBOUND 02/02/97 
KEYSTONE NORTHMl 'NO 02/03/97 16 18 24 22 34 47 49 71 152 123 141 162 268 227 210 203 204 266 
KEYSTONV. NORTHBOUND 02/14/97 19 11 14 16 24 42 46 85 126 162 171 209 287 225 196 218 192 215 

KEYSTONE J O R T H B O U N O 02/06/97 31 18 36 68 62 71 70 106 198 241 228 227 345 384 303 219 354 122 
KEYSTONE NORTHBOUND 02/0e,'97 21 16 29 53 82 69 110 183 211 194 243 348 353 287 264 317 294 

KEYS'ONE NORTHBOUND 02/07/97 18 22 16 33 64 44 59 88 144 139 202 210 304 263 234 261 268 111 
KEYSTONE NORTHBOUND 0.-'/08«7 17 27 25 20 40 38 22 61 71 67 72 60 107 l i e 106 97 153 150 

KEYSTONE NORTHBOUND 02/09/97 30 22 16 15 26 14 10 35 56 44 60 82 80 121 81 102 160 167 

KEYSTONE NORTHBOUND 02/10/9/ 28 25 17 28 47 87 97 107 186 192 264 291 419 407 320 292 212 160 
ARI INGTON SOUTHBOUND 02/02/97 
ARLINGTON SOUTHBOUND 0./03/9/ 6 3 12 10 18 19 21 28 31 61 61 87 113 188 143 120 117 149 
ARLINGTON SOUTHBOUND 02/04'9 7 2 6 2 8 6 15 9 11 12 36 36 39 57 106 62 61 86 77 
ARLINGTON SOUTHBOUND 02/06/97 6 7 3 10 13 15 16 17 32 46 44 61 79 142 96 86 86 104 
ARLINGTON SOUTHBOUND 02/06/97 8 8 12 •2 14 15 22 11 26 42 64 78 94 180 136 105 95 106 
ARLINGTON SOUTHBOUND 02/07/37 10 8 4 •3 18 14 20 23 51 55 53 82 100 177 130 110 105 131 
ARLINGTON SOUTHBOUND 02A)8/97 25 15 16 ^4 6 18 12 18 22 24 11 8 39 35 23 16 44 48 
ARLINGTON SOUTHBOUND 02/09/97 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ARI INGTON SOUTHBOUND 02/10/97 4 3 4 6 10 12 12 12 20 32 39 64 68 94 71 78 66 84 
ARLINGTON NORTHBOUND 02/02797 
ARLINGTON NORTHBOUND 02/03/97 10 :3 14 21 27 46 47 80 76 116 97 134 198 258 196 178 207 226 
ARI INGTON NORTHBOUND 02/04/97 6 7 6 12 12 21 17 33 36 63 44 85 120 108 98 90 105 116 
ARLINGTON NORTHBOUND 02/05/97 8 11 7 14 16 19 20 37 40 80 41 6« 113 124 103 94 101 112 
ARLINGTON NORTHBOUND 02A)6/97 8 7 8 8 13 21 13 14 37 57 43 89 111 142 90 108 121 125 
ARLINGTON NORTHBOUND 02f07K7 13 15 8 15 19 17 22 40 44 67 3« 67 106 136 107 97 97 108 
ARL INGTON NORTHBOUNC 02/08/97 10 8 6 7 12 18 16 21 26 12 21 30 30 38 7 36 40 41 
ARLINGTON NORTHBOUND 02/09/97 11 5 10 8 15 10 10 17 16 21 22 17 28 39 30 44 53 70 
ARLINGTON NORTHBOUND 02/10/97 8 2 8 10 4 14 97 186 38 89 57 82 81 167 97 75 56 82 
SiERRA ONE WAY SOUTHBOUND 02/03/97 19 33 28 49 66 49 86 72 95 128 188 208 318 435 364 291 266 289 
SIERRA ONE WAY SOUTHBOUND 07JOtl97 24 23 25 30 61 42 43 73 77 105 113 183 228 318 234 240 224 214 
SIERRA ONE WAYSOUTHPOUND 02A)6'97 10 14 18 22 27 25 26 43 62 6< 71 85 131 232 181 132 117 128 
SIERRA ONE WA\ SOUTHBOUND 02/06/97 10 11 20 16 23 21 28 32 26 54 60 92 117 173 175 127 129 117 
SIERRA ONE WAY SOUTHBOUND 02/07/97 6 14 12 21 24 21 37 31 41 55 86 80 136 167 152 125 114 124 
SIERRA ONE WAY SOUTHBOUND 02/08/9/ 17 16 17 21 18 23 :e 19 30 35 37 57 83 36 66 69 67 65 
SIERRA ONE WAY SOUTHBOUND 02/09-97 18 17 16 19 27 19 19 25 29 36 36 32 46 70 86 69 67 65 
S'ERRA ONE WAY SOUTHBOUND />: 10/97 8 16 18 20 17 24 30 34 40 50 58 99 111 146 131 136 83 95 
'.-IRGINIA S O U T H B O U N D 02/02/97 
VIRGINIA SOUTHBOUND 02-03/97 19 23 17 17 27 2b 30 39 43 68 44 69 72 108 78 88 89 80 
VIRGIMA SOUTHBOUND 02/04/97 13 11 7 13 6 15 14 14 21 32 37 48 64 61 55 63 53 62 
VIRGINIA SOUTHBOUND 02/05 •97 12 10 7 12 8 14 13 13 20 30 35 47 51 66 52 60 60 49 
V'RGiN'A SOUTHBOUND 0 2 W 9 7 14 9 18 14 11 17 14 18 22 30 31 40 48 71 59 64 47 49 
VIRGIMA SOUTHBOUND 02/07/97 11 8 17 15 21 15 14 11 24 28 37 38 45 61 61 64 48 46 
VIRGINIA SOUTHBOUND 02/08'97 6 13 7 12 14 11 13 9 18 13 14 21 20 16 28 24 38 21 
VIRGINIA SOUTHBOUND 02/09/97 19 13 12 14 22 22 18 17 26 14 22 32 37 10 44 41 48 36 
V:HGiNIA SOUIHBOUND 02/10/97 11 5 8 9 9 12 19 15 23 20 37 46 45 66 61 39 48 48 
VITj lNIA NORTHBOUND 02'07'97 
VIRGINIA NORTHBOUND 02/03/97 36 52 67 61 55 57 59 42 66 46 70 126 121 178 172 166 199 187 
VIRGINIA NORTHBOUND 02/04-97 25 38 43 43 39 40 60 53 81 116 68 74 66 110 117 122 82 102 
VIRGINIA NORTHBOUND Oi J6/97 17 24 ?e 26 29 28 10 34 44 74 61 66 6 ; 85 87 90 72 82 
VIRGINIA NORTHBOUND 02/06/97 9 8 9 8 19 16 10 15 26 32 32 IS 47 58 56 58 61 61 
VIRGINIA NORTHBOUND 02,'07'97 10 8 7 9 11 13 16 14 17 27 24 32 38 44 37 37 35 42 
VIRGINIA NORTHBOl ND 02/08/97 17 21 15 20 21 28 24 20 30 33 43 36 53 35 60 49 65 47 
VlROmiA NORTHBOUND 02/09^7 24 15 19 13 19 12 21 19 30 38 31 30 61 67 63 61 74 52 
VIRGINIA NORTHBOUND 02/10/97 8 11 18 16 13 19 24 22 40 36 47 46 75 82 69 7J 63 96 
CENIER ONE WAY NORTHBOUN 02/02/97 
CENTER ONE WAY NORTHBOUN 02ral/97 22 24 32 38 39 41 47 64 63 72 62 68 104 116 101 107 104 107 
CENTER ONE WAY NORTHBOUN 02/04/97 13 12 9 17 22 25 17 26 26 28 16 45 39 45 47 46 35 52 
CENTER ONE WAY NORTHBOUN 02/06/97 12 15 14 26 27 22 24 33 33 43 35 56 49 86 67 61 51 67 
CENTER ONE WAY NORTHBOUN 02/08/87 10 16 18 33 32 16 31 38 37 57 62 66 68 6« e« 76 8« 81 
CENTER ONE WAY NORTHBOUN 02/07/87 20 24 21 28 31 43 36 33 33 44 68 72 64 100 80 70 64 76 
CENTER ONE WAY NORTHBOUN 02«)8/97 28 3« 28 74 4« 62 64 68 63 67 66 85 74 106 84 74 60 78 
CENTER ONE WAY NORTHBOUN 02/09/97 18 15 21 21 18 32 17 28 27 28 32 36 26 39 67 41 66 48 
CENTER ONE WAY NORTHBOUN 02,10/97 13 11 11 14 17 19 24 26 20 22 29 32 62 41 63 65 46 36 

T A R L E 1 TRAFf !C DAT* COUNTS 0 9 W / 9 r 04 12 PM Pao« 2 



ID Location Dat* 8 OO 8 15 916 9 30 9 30 8 45 8 45 10 00 10 00 10 1 10 15 10 3 to 30 10 4 1045 11 0 11 00 11 1 11 15 11 3 11 30 11 4 1145 130 13 00 13 1 12 15 13 3 12 30 12 4 12 45 13 0 13 00 13 1 13 15 13 3 

KEYS'ONE SOUTHBOUND 02'02/97 
354 335 326 324 335 KEYSTONE SOUTH BOUND 02/03797 307 251 301 318 312 232 252 244 258 279 289 318 346 354 335 326 324 335 

KEYSTONE SOUTHBOUND 02.'04/97 303 270 256 387 237 216 272 280 272 266 289 362 389 367 377 370 306 301 

KEYSTONE SOUTHBOUND 02«J6I97 204 179 208 171 179 157 171 201 185 229 207 221 254 237 246 340 271 248 

KEYSTONE SOUTHBOUND 02/06/97 215 186 218 185 165 152 166 162 114 211 223 291 276 329 286 274 260 262 

KEYSTONE SOUTHBOUND 02/07/97 269 251 280 286 25* 235 237 272 272 266 291 338 362 384 286 284 362 288 

KEYSTONE SOUTHBOUND 02/08/97 107 186 188 159 176 194 181 220 162 189 185 240 261 314 211 221 234 225 

KEYSTONE SOUTHBOUND 02/09/97 74 128 131 110 122 134 125 152 112 131 128 166 181 146 146 153 162 156 

KEYSTONE SOUTHBOUND 02/10/97 190 177 147 
KEYSTONE NORTHBOUND 02,-02/97 

285 KEYSTONE NORTHBOUND 02/03/97 281 ' 0 9 180 210 182 151 217 209 182 212 330 261 230 277 322 285 226 238 

KEYSTONE NORTHBOUND 02/04/97 350 258 225 245 189 220 264 256 226 265 404 306 301 336 280 274 214 370 

KEYSTONE NORTHBOUND 02/05/97 385 2S6 284 279 249 190 359 281 288 291 460 314 422 344 409 339 114 353 

KEYSTONE NORTHBOUND 02/06/97 423 312 286 294 228 266 311 249 212 291 416 420 466 147 466 386 388 324 

KEYSTONE NORTHBOUND 02'07,'97 360 241 276 290 268 265 246 337 304 362 356 600 486 129 368 307 392 400 

KEYSTONE NORTHBOUND 02/08/9/ 123 161 187 216 205 207 258 264 237 317 334 314 278 236 228 246 352 396 

KEYSTONE NORTHBOUND 02/09'97 129 190 196 229 216 217 271 266 249 332 360 329 292 247 239 257 3«9 310 

KEYSIONE NORTHBOUND 02/10/97 388 276 288 
ARLINGTON SOUTHBOUND 02/02/97 
A R I : N G T O N SOUTHBOUND 02/03/97 128 132 136 142 121 106 145 160 160 143 166 173 193 175 162 172 161 

90 
166 

ARIINGTON SOUTHBOUND 02A>4/97 75 63 60 61 64 79 70 72 74 67 98 85 81 90 94 lOO 
161 
90 102 

ARLINGTON SOUTHBOUND 02(06S7 66 83 85 76 S3 86 97 91 105 85 107 132 l i e loa 112 123 126 120 

ARLINGTON SOUTHBOUND 02ra6/97 79 87 88 104 96 112 127 99 103 112 162 126 152 126 119 138 146 l i e 

ARLINGTON SOUTHBOUND 02/07/97 96 103 10* 95 111 92 124 109 115 102 114 149 150 126 130 146 162 118 

ARLINGTON SOUTHBOUND 0H0»r)7 27 22 21 22 19 28 25 26 26 24 36 34 29 32 33 36 32 16 

ARLINGTON SOUTHBOUND 02fl)9/97 0 0 14 27 32 36 51 46 42 44 38 32 32 42 46 69 55 56 

ARLINGTON SOUTHBOUND 02/10(97 69 70 70 54 
ARLINGTON NORTHBOUND 0202/9/ 
ARLINGTON NORTHBOUND 02/03/97 171 178 187 184 173 160 214 207 ISO 202 346 206 236 217 231 164 117 149 

ARLINGTON NORTHBOUND 02A)4/97 117 113 80 63 73 111 113 91 80 108 106 104 131 108 120 107 83 122 

ARLINGTON NORTHBOUND 02/05/97 109 100 64 86 86 104 104 92 88 113 114 114 133 102 <16 98 109 l i e 

ARLINGTON NORTHBOUND 02«e«7 110 102 69 96 68 109 99 96 71 103 102 1 1 / 141 124 113 106 102 117 

ARLINGTON NORTHBOUND 07107197 101 87 88 106 86 98 94 92 95 117 122 133 133 97 112 88 135 109 

ARLINGTON NORTHBOUND 02X18/97 3« 34 29 31 28 36 33 32 21 34 34 38 46 41 37 36 34 45 
ARLINGTON NORTHBOUND 02/09/97 38 111 34 38 31 45 56 30 42 25 36 46 53 262 114 88 68 61 

ARLINGTON NORTHBOUND 02/10/97 66 64 66 87 13 
S I E R R A O N E W A Y S O U T H B O U N D 02/01«7 382 261 270 283 281 268 202 330 291 112 311 265 284 324 306 142 143 405 
SIERRA O N E W A Y S O U T H B O U N D 02/04/97 213 189 166 313 142 177 193 157 122 116 110 130 116 126 111 121 138 110 
SIERRA CNE WAYSOUTHBOUND 02/06/97 106 118 86 l i e 121 93 106 114 121 111 104 121 104 116 112 104 119 121 

S I E R R A O N E W A Y S O U T H B O U N D 02/06/97 122 118 106 128 121 118 136 108 109 90 117 146 128 116 112 139 156 128 
SIERRA O N E W A Y S O U T H B O U N D 02/07/97 131 108 l i e 126 125 111 87 142 117 120 129 139 143 137 126 113 181 129 

S I E R R A O N E W A Y S O U T H B O U N D 02/08/97 74 83 »4 89 101 125 113 111 120 105 96 112 90 110 112 66 99 112 
SIERRA ONE WAY S O U T H B O U N D 02/09/97 74 83 94 89 101 125 113 113 120 106 96 113 90 110 112 86 99 112 
S I E R R A O N E W A Y S O U T H B O U N D r ./to/97 99 111 91 96 
VIRG'NIA S O U T H B O U N D J2-02/97 
VIRGINIA SOUTHBOUND 02'01/97 96 80 78 148 180 139 163 189 191 192 162 180 177 190 164 196 198 188 
VIRGINIA SOUTHBOUND 0 2 W 9 7 80 69 76 61 76 76 77 80 103 88 89 92 94 106 90 101 84 91 
VIRGINIA SOUTHBOUND 02/06/97 57 56 72 58 71 72 73 76 98 (4 85 87 89 101 86 96 80 88 

VIRG'NIA SOUTHBOUND 02/06/97 81 81 78 80 84 96 64 88 107 71 114 96 65 116 99 82 99 96 
VIRGINIA SOUTHBOUND 02/07/9/ 56 74 80 72 50 70 98 89 106 103 115 67 101 115 104 71 101 106 

VIRGINIA SOUTHBOUND 02/08-97 32 36 29 42 82 6: 09 68 88 92 87 89 81 123 63 83 110 95 

'/IRGINIA SOUIHBOUND 02/09/97 64 61 50 71 82 81 69 88 81 84 80 82 74 111 76 76 101 67 

VIRGINIA SOUTHBOUND 02/10/97 63 78 60 69 51 
VIRGINIA NORTHBOUND 02/02/97 
VIRGINIA NORIHBOUND 02/01/97 210 188 223 166 212 193 194 260 197 243 209 231 206 217 213 234 256 264 
VIRGINIA NORTHBOUND 02/04/9/ 88 111 96 87 112 86 106 123 120 101 107 122 115 118 99 126 129 96 

VIRGINIA NORTHBOUND 02/05/97 77 88 82 86 182 141 77 87 88 7. 94 138 113 107 102 114 118 104 

VIRGINIA NORTHBOUND 02-06/97 65 65 67 74 251 187 47 51 56 46 oO 164 110 96 106 103 107 111 

VIRGINIA NORTHBOUND 02/07/97 49 43 47 42 60 43 71 55 66 83 121 106 I I S 106 108 78 110 106 

VIRGINIA NORTHBOUND 02/0e'97 60 61 59 64 81 68 92 77 107 114 123 l i e 121 116 l i e 94 137 120 

VIRGINIA NORTHBOUND 02/09/97 71 79 71 86 111 82 111 99 127 145 124 124 127 125 123 109 163 134 

VIRGINIA NORTHBOUND 02/10/97 71 103 91 88 
CENTER ONE WAY NORTHBOUN 02/02/97 
CENTER ONE WAY NORTHBOUN 02A)l/97 91 99 114 114 108 108 113 110 101 12' 107 101 144 108 151 127 l i s 117 
CENTER ONE WAY NORTHBOUN 0 2 W 9 7 66 48 64 62 60 5« 32 69 60 52 59 63 67 61 62 71 81 81 
CENTER ONE WAY NORTHBOUN 02/05/97 68 59 71 74 51 80 71 47 79 63 74 79 83 75 82 88 79 87 
CENTER ONE WAY NORTHBOUN 02/06/97 81 70 67 86 51 104 109 34 98 74 88 105 109 86 101 105 96 112 

CENTER ONE WAY NORTHBOUN 02/07/97 89 69 62 87 76 77 41 89 68 88 99 106 114 106 86 81 no 97 
CENTER ONE WAY NORTHBOUN 02A)6«7 77 77 91 81 92 82 88 76 62 85 81 102 90 95 74 76 85 86 
CENTER ONE WAY NORTHBOUN 02A)8/87 63 55 67 67 76 66 63 41 65 73 32 97 65 81 63 88 79 75 
CENTER ONE WAY NORTHBOUN 02/104)7 84 41 58 48 68 66 

TABLE 1 TRAFFIC DATA COUNTS WK4 09/09/97 04 12 PM Paj4 1 



lO Locatrtji Oat* 1110 134 1345 140 1400 14 1 14 15 14 3 14 30 14 4 14 45 150 1600 16 1 16 16 16 1 15 10 154 1546 160 1600 16 1 16 15 i e 3 16 30 16 4 16 46 170 1700 17 1 17 15 17 3 1730 174 1745 180 
KEYSTONE SOUTHBOUND 02/02/97 
KEYSTONE SOUTH BOUND 02/01/97 316 396 346 296 128 366 142 193 367 290 453 327 367 388 435 447 406 341 
KEYSTONE SOUTHBOUND 02/04/87 337 328 301 386 108 324 198 252 234 262 201 266 338 266 266 286 221 240 
KEYSTONE SOUTHBOUND 02/05/97 220 236 246 246 228 / l - l 241 286 231 266 282 261 351 247 261 274 256 220 
KEYSTONE SOU I H B O U N D 02/06/97 236 238 302 287 292 286 344 321 348 331 339 332 312 366 367 366 341 359 
KEYSTONE SOUTH90UNO 02/07/97 280 337 366 328 292 336 304 318 314 353 228 322 347 335 360 334 384 323 
KEYSTONE SOUTH SOUND 02/08/97 201 228 164 174 167 161 167 162 182 173 171 179 203 165 188 166 183 136 
KEYSTONE SOUTHBOUND 02.-09/97 139 158 1/8 164 112 146 164 168 152 155 198 14J 149 141 171 152 140 148 
KEYSTONE SOUTHBOUND 02'10/97 
KEYSTONE NORTHBOUND 02'02.'97 
KEYSTONE NORTHBOUND 02/01/97 225 233 326 262 291 271 240 262 291 169 364 269 240 296 363 338 328 266 
KEYSTONE NORTHBOUND 02/04/97 246 256 232 311 258 267 262 303 318 319 353 294 377 170 477 463 430 343 
KEYSTONE NORTHBOUND 02/05,'9/ 329 340 363 366 166 376 346 369 395 379 386 370 401 402 501 634 397 356 
KEYSTONE NORTHBOUND 02X)6'97 338 333 336 144 336 376 394 363 331 417 356 356 389 350 508 439 369 322 
KEYSTONE NORTHBOUND 02/07197 362 316 362 426 432 314 423 364 381 3 '9 319 181 379 379 460 438 402 365 
KEYSTONE NORTHBOUND 02/08/97 280 237 311 310 265 261 334 220 302 336 302 110 309 277 269 269 303 276 
KEYSIONE NORTHBOUND 02/09/97 294 248 345 236 260 266 276 247 269 251 258 244 249 238 283 241 228 239 
KEYSTONE NORTHBOUND 02/10/97 
ARLINGT'' '1 SOUTHBOUND 02/02,'97 
ARLINC ON SOUTHBOUND 02/01/97 175 174 180 175 196 178 203 176 207 173 236 167 193 173 225 127 64 81 
ARLIN jTON SOUTHBOUND 02/04/97 65 68 81 85 74 115 96 101 93 104 81 120 101 86 121 66 61 51 
A R L I . G T O N SOUTHBOUND 02/05/97 108 88 l i e 108 • 7 l i e 113 120 121 115 120 136 128 117 129 134 120 100 
AR, 'NGTON SOUTHBOUND 02/06 97 123 120 113 134 131 167 137 179 109 173 176 141 165 147 167 115 131 76 
ARLINGTON SOUTHBOUND 02/07/97 160 127 157 132 118 117 130 139 148 135 148 151 155 138 137 183 159 146 
ARLINGTON SOUIHBOUND 02/08/9/ 23 24 14 16 31 33 22 18 28 16 28 16 28 17 13 16 14 15 
ARLINGTON SOU IHBOUND 02/09-97 65 so 48 51 44 45 60 48 48 66 66 49 51 50 62 43 51 40 
ARLINGTON SOUTHBOUND 02/10/97 
ARLINGTON NORTHBOUND 02'02/97 
ARLINGTON NORTHBOUND 02/01/97 111 123 127 119 126 121 115 129 118 109 145 66 129 136 203 166 150 124 
ARL'NGTON NORTHBOUND 02/04/97 114 149 109 IU- 118 124 114 121 118 142 105 140 128 123 186 180 137 136 
ARL'NGTON NORTHBOUND 02/05/97 117 137 114 l i e 121 124 118 113 124 132 106 130 121 121 168 169 138 137 
ARLINGTON NOr^THBOUND 02/06/97 133 110 120 128 104 144 107 139 125 144 136 121 108 127 182 174 141 91 
ARLINGTON NORTHBOUND 02/07/97 120 124 116 117 123 124 123 105 129 122 104 120 114 118 151 118 139 125 
ARLINGTON NORTHBOUND 02/0m7 44 36 71 73 78 70 85 72 69 83 100 90 88 S3 S4 78 56 53 
ARLINGTON NORTHBOUND 02/0919/ 62 62 84 62 66 67 69 83 86 88 76 169 375 334 51 40 34 39 
ARLINGTON Nf;RTHBOUND 02/10/87 
SIERRA ONE WAY SOUTHBOUND 02/01/97 312 327 316 382 3«5 314 370 120 360 323 380 290 399 142 413 37S " 334 330 
SIERRA ONE WAY SOUTHBOUND 02/04/97 138 137 145 128 137 142 130 152 126 136 too 136 134 135 135 146 131 112 
SIERRA ONE WAYSOUTHBOUND 02/05/97 120 119 138 134 118 117 124 132 118 121 108 113 117 135 112 117 121 97 
S'ERRA ONE WAY SOUTHBOUND 02/06/97 117 137 120 112 115 146 132 141 113 166 166 166 126 123 136 151 142 86 
SIERRA ONE WAY SOUTHBOUND 02/07/97 125 161 152 133 133 155 176 137 140 149 113 142 124 117 140 187 140 127 
S.ERRA ONE WAY SOUTHBOUND 02'06'97 101 100 117 104 11« 131 121 89 124 109 136 134 136 118 113 128 131 142 
SIERRA ONE WAY SOUIHBOUND 02/09-97 101 100 113 120 108 92 118 112 112 106 111 90 100 115 88 88 111 81 
SIERRA ONE WAY SOUTHBOUND 02/10/97 
VIRGINIA SOUTHBOUND 02/02/97 
VIRGINIA SOUTHBOUND 02/03/97 176 170 157 196 201 212 190 196 219 170 166 120 198 168 169 165 153 140 
VIRGINIA SOUTHBOUND 02/04/97 77 100 67 90 102 104 90 6« 111 89 69 100 81 71 82 7} 67 70 
VIRGINIA SOUTHBOUND 02A)5/97 73 96 64 66 97 99 86 82 105 85 66 95 77 67 78 89 64 67 
VIRGINIA SOUTHBOUND 02/06/97 103 91 102 103 112 82 96 96 84 88 89 101 64 87 76 97 100 70 
VIRGINIA SOUTHBO'JND 02/07/97 66 94 no 104 106 102 69 82 83 62 65 66 117 86 66 95 92 84 
VIRGINIA SOUTHBOUND 02/08/97 86 94 102 83 97 98 111 82 106 100 86 65 65 68 77 84 75 84 
VIRGINIA SOUTHBOUND 02/09-97 79 86 81 89 90 67 106 82 78 72 82 69 73 62 63 76 66 65 
VIRGINIA SOUTHBOUND 02/10 97 
VIRGINIA NORTHBOUND 02.102/97 
VIRGINIA NORTHBOUND 02/03/97 219 266 197 223 200 167 154 169 116 138 146 135 76 63 S3 SS SS es 
VIRGINIA NOTITHBOUND 02/04(97 146 132 106 163 147 110 102 96 88 101 105 66 38 51 43 42 39 43 
VIRGINIA NORTHBOUND 02/06/97 126 119 103 127 129 111 102 109 91 115 108 95 72 73 84 94 117 41 
VlR'jiNIA NORTHBOUND 02/06/97 106 105 88 100 110 111 101 '22 94 128 107 124 104 84 136 148 196 38 
VIRGINIA NORTHBOUND 02/07/97 99 l i e 137 85 111 107 102 126 132 128 111 109 149 128 137 124 132 125 
VIRGINIA NORTHBOUND 02A)8'-97 116 127 137 107 126 134 116 116 147 115 120 142 144 124 111 104 145 140 
VIRGINIA NORTHBOUND 02/09/97 132 138 138 123 131 100 130 111 116 103 124 112 133 64 130 109 102 SI 
VIRGINIA NORTHBOUND 02/10/97 

109 102 SI 

CENTER ONE WAY NORTHBOUN 02/02/97 
CENTER ONE WAY NOR THBOUN 02/03/97 111 140 117 153 159 144 1J3 158 151 138 177 122 167 120 266 166 167 1)8 
CENTER ONE WAY NORTHBOUN 02'04'97 69 82 78 68 75 70 70 64 14 66 84 62 68 76 117 108 87 88 
CENTER ONE WAY NORTHBOUN 02/05/97 64 84 86 81 84 S3 87 86 65 97 91 112 100 84 144 136 

144 
112 86 

CENTER ONE WAY NORTHBOUN 02JI»>r , 88 106 116 113 113 95 103 117 95 126 l i e 141 111 82 171 
136 
144 136 103 

CENTER ONE WAY NORTHBOUN 02/07/97 103 104 108 117 90 103 116 118 128 146 148 162 47 186 182 210 180 161 
CENIER ONE WAY NORTHBOUN 02/08/97 90 68 66 73 78 86 61 61 70 86 91 81 75 91 62 78 82 83 
CENTER ONE WAY NORTHBOUN 02/09/97 77 71 67 66 77 86 97 72 90 71 82 71 75 68 79 71 ( 1 H 
CENTER ONE WAY NORTHBOUN 02'10/97 

71 ( 1 
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ID Locjt'Oo Dal* 18 00 16 1 16 16 16 3 18 30 18 4 18 46 190 1900 19 1916 18 3 18 30 18 4 18 46 20 0 30 00 20 1 20 15 20 3 20 30 30 4 30 46 2 1 0 2 1 0 0 21 1 31 15 21 3 21 30 31 4 21 45 33 0 22 00 22 1 22 16 33 3 

KEYSTONE SOUTHBOUND 02/02/97 174 '32 128 114 136 109 94 80 79 91 
82 KEYSTONE SOUTH BOUND 02/01/97 323 294 299 312 236 229 184 ier 185 151 158 164 131 142 136 126 66 
91 
82 

KEYSTONE SOUTHBOUND 02A)4/87 208 232 186 186 159 146 137 1/5 142 118 97 '08 118 86 84 80 60 62 

KEYSTONE SOUTHBOUND 02,'05/87 217 235 316 204 168 123 126 133 116 128 107 e2 130 84 78 e* 78 63 

KEYSTONE SOUTHBOUND 02/06/87 324 270 291 268 245 206 202 165 176 161 160 168 128 133 136 103 81 98 

KEYSTONE SOUIHBOUND 02*7/87 142 :83 300 280 256 180 201 157 167 189 155 147 167 122 16 ' 162 117 146 

KEYSTONE SOUIHBOUND 02/O8'97 164 149 165 141 121 121 116 121 86 88 88 106 e2 73 76 78 es 68 

KEYSTONE SOUTHBOUND 03'09/97 112 116 98 98 92 116 

•* / 
91 96 70 79 66 78 53 68 7C 52 56 

KEYSTONE SOUTHBOUND 02/10/97 
KEYSTONE NORTHBOUND 02/02/97 117 112 69 82 96 76 82 87 69 66 37 37 47 41 

KEYSTONE NORTHBOUND 02/03/97 277 185 249 218 172 148 141 117 151 131 122 108 110 98 86 96 76 68 

KEYSTONE NORTHBOUND 02/04/97 173 330 311 260 273 208 189 ITS 201 186 167 130 193 139 108 se 107 63 

KEYSIONE NORIHBOUND 02/05/87 311 327 372 347 266 236 196 176 208 163 136 129 125 171 128 111 130 66 

KEYSTONE NORTHBOUND 02,-06/97 387 266 269 248 244 19 165 162 182 132 148 109 182 104 68 107 78 66 

KEYSTONE NORTHBOUND 02/07/97 360 306 266 317 288 1/9 171 159 197 141 159 191 187 115 164 142 153 136 
KEYSTONE NORIHBOUND 02/08/97 227 271 242 223 187 216 178 182 169 153 139 151 149 136 127 162 109 167 
KEYSIONE NORTHBOUND 02/09/97 211 202 190 195 182 116 160 182 167 113 116 117 119 127 110 70 94 69 

KEYSTONE NORTHBOUND 02/10/97 
ARLINGTON SOUTHBOUND 02/02/97 94 65 77 63 83 70 70 46 46 69 40 57 32 42 

ARLINGTON SOUTHBOUND 02/01/97 61 40 42 47 34 36 15 27 14 38 10 32 20 30 29 13 36 18 
ARLINGTON SOUTHBOUND 02/04/97 51 48 48 34 33 36 14 26 11 37 29 31 18 38 28 12 36 17 
ARLINGTON SOUTHBOUND 02/05/97 90 78 77 •to 8' 52 69 63 66 48 45 14 41 43 46 36 37 43 
ARLINGTON SOUTHBOUND 02/06/97 142 68 76 80 74 64 65 64 57 47 46 60 33 39 40 37 20 30 
ARLINGTON SOUTHBOUND 02/07-97 195 136 16u 105 117 100 96 70 90 64 64 57 43 66 46 39 39 66 
ARLINGTON SOUTHBOUND 02/08/97 11 1 2 1 2 2 2 1 0 1 2 0 3 1 1 

26 
0 0 0 

ARIINGTON SOUTHBOUND 02/09/97 49 44 rjt 63 66 40 45 35 29 14 10 33 14 24 
1 

26 23 14 26 

ARLINGTON SOUTHBOUND 02/10/97 
ARLINGTON NORTHBOUND 02/02/97 122 111 91 119 136 89 86 83 74 74 66 71 69 73 

ARLINGTON NORTHBOUND 02,'01/97 91 110 103 75 68 56 60 48 48 64 14 40 51 31 50 36 37 36 

ARLINGTON NORTHBOUND 02A)4/97 104 se SS 76 66 49 60 50 42 49 45 37 42 30 49 42 46 38 

ARLINGTON NORTHBOUND 02/05/97 120 102 63 75 78 61 53 69 66 64 33 37 60 44 3S 37 47 29 
ARLINGTON NORTHBOUND 02/06/97 114 100 106 67 71 65 60 59 42 62 45 57 S6 43 3S 41 33 38 
ARLINGTON NORTHBOUND 02/07/97 101 84 99 83 63 63 65 55 46 64 49 40 46 33 64 46 50 42 
ARLINGTON NORTHBOUND 02/08/97 47 68 62 52 60 48 41 46 39 11 42 273 116 98 69 60 166 61 

ARLINGTON NORTHBOUND 02/09/97 49 62 39 38 36 4C 24 22 46 42 26 19 20 20 23 13 19 22 
ARL INGTON NORIHBOUND 02/10/97 
SIERRA ONE WAY "iOUIHBOUND 02/03/97 102 218 283 2 '8 166 163 132 133 114 107 113 92 107 113 114 81 91 104 

SIERRA ONE WAY SOUTHBOUND 02/04/97 106 90 100 80 86 74 86 65 76 76 47 43 ee 56 70 44 61 

SIERRA ONE WAYSOUTHBOUND 02/05,-97 10' 66 96 66 120 88 70 78 84 79 63 85 es 63 65 56 42 65 

SIERRA ONE WAY SOUTHBOUND 02/06,-97 13,. 81 116 120 114 100 81 65 74 92 64 52 ee 69 63 66 61 32 
SIERRA ONE WAY SOUTHBOUND 02WI97 109 104 122 111 117 108 "03 64 65 94 91 94 82 63 66 111 97 92 

SIERRA ONE WAY SOUTHBOUND 02/08/97 119 146 119 131 116 118 109 116 118 97 116 102 82 78 101 91 100 102 

SIERRA ONE WAY SOUTHBOUND 02/09/97 103 81 91 82 74 80 66 65 72 67 68 61 66 64 52 47 62 53 

SIERRA ONE WAY SOUTHBOUND 02/10/97 
VIRGINIA S O U T H B O U N D 02/02/97 114 110 114 117 91 88 110 96 98 89 94 94 86 80 

VIRGINIA SOUIHBOUND 02/03/97 151 116 167 168 SO 66 65 48 49 57 49 31 62 62 49 62 39 39 
VIRGINIA SOUIHBOUND 02/04/97 59 6? 63 71 73 81 69 49 50 57 46 47 64 57 48 60 45 44 
VIRGINIA SOUTHBOUND 02(06/97 66 69 60 67 69 68 66 47 63 46 64 41 61 S2 64 44 38 31 
VIRGINIA SOUTHBOUND 02/06/97 67 64 73 71 74 68 60 46 51 66 60 47 60 43 60 49 52 38 
VIRGINIA SOUTHBOUND 02,07/97 90 81 94 81 79 75 102 92 91 121 120 143 127 168 127 168 124 140 
VIRGINIA SOUTHBOUND 02/08/97 85 64 76 96 84 78 79 78 69 92 91 118 124 93 120 112 96 138 

V.ROINIA SOUTHBOUND 02/09/97 75 73 62 51 65 66 53 49 61 57 42 63 56 61 47 47 51 49 

VIRGINIA SOUTHBOUND 02/10/97 
VIRGINIA NORTHBOUND 02,-02/97 153 131 107 91 114 92 87 88 71 64 68 112 43 66 

VIRGINIA NORTHBOUND 02/03/97 87 102 69 64 68 49 64 59 47 44 64 10 31 14 14 22 29 28 

VIRGINIA NORTHBOUND 02,04/97 41 39 37 51 35 26 33 31 39 41 47 33 45 30 14 27 28 29 

VIRGINIA NORIHBOUND 02/06/97 60 42 48 66 47 44 37 42 31 16 39 33 56 25 14 32 27 31 
VIRQINIA NORTHBOUND 02/06(97 76 46 69 60 68 62 41 61 63 38 31 40 34 46 29 40 31 24 

VIRGINIA NORTHBOUND 02/O7'97 119 107 lie 126 107 76 130 92 126 136 l i e 144 140 134 97 168 144 150 

VIRGINIA NORTHBOUND 0210)197 112 123 124 137 136 113 126 126 148 114 102 165 156 122 131 142 97 145 

VIRGINIA NORIHBOUND 02/09-97 96 111 91 89 93 78 66 74 78 73 72 75 72 88 67 60 82 53 

VIRGINIA NORTHBOUND 02/10/9/ 
CENTER ONE WAY NORTHBOUN 02/02/97 85 66 88 75 91 79 88 69 66 81 70 72 78 75 

CENIER ONE WAY NORTHBOUN 02A)3,97 156 121 115 116 79 58 47 41 12 41 29 35 so 40 30 40 38 35 
CENTER ONE WAY NORTHBOUN 02/04'97 70 65 51 63 72 86 81 46 69 72 48 40 S3 50 63 4C 60 48 
CENIER ONE WAY NORTHBOUN 02'06-97 84 83 78 67 62 73 66 61 /6 64 45 62 63 65 62 63 70 66 
CENIER ONF WAY NORTHBOUN 02/06/97 117 120 107 60 91 78 70 56 67 86 57 42 58 65 71 69 64 54 

CENIER ONE WAY NORTHBOUN 02/07(97 180 110 131 138 se 96 83 91 92 108 97 96 115 104 78 101 119 141 

CENTER ONE WAY NORTHBOUN 02/08/97 86 107 69 80 77 67 67 70 84 61 72 85 62 66 61 64 48 81 

CENTER ONE WAY NORTHBOUN 02A)9/97 65 74 52 56 52 52 62 17 60 68 34 36 44 35 34 32 46 41 

CENTER ONE WAY NORTHBOUN Oi/WST 
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ID Loc«tion [ 
KEYSTONE S0UTH30UND 
KEYSTONE SOUTH BOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSIONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSIONE NORTHBOUND 
KEYSTONE NORTHBOUND 
KEYSIONE NORTHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORIHBOUND 
KEYSTOr.'E NORTHBOUND 
KEYSIONE NORTHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORTHBOUND 
ARL' .GTON SOUIHROUND 
ARLINGTON SOUTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON SOUIHBOUND 
ARLINGTON SOUTHBOUND 
ARIINGTON SOUTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON SOUTHBOUND 
ARIINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
ARI INGTON NORTHBOUND 
ARLINGTON NORTHBOUND 
I RLlNOtON NORTHBOUND 
ARLINGTON NORTHBOUND 
ARL'NGTON NORTHBOUND 
AR, INGTON NORTHBOUND 
ARLINGTON NORTHBOUND 
ARLINGTON NORIHBOUND 
S l £ « " A O N t WAY SOUTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
SLEBR* ONE WAYSOUTHBOUND 
SIERRA ONE -WAY SOUTHBOUND 
SIERRA '-JNE WAY SOUTHBOUND 
SlERRr CNE WAY SOUIHBOUND 
SIERRA o n e WAY SOUTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SO JTHBOUNO 
VIRGINIA SC«.'THBOUND 
VIRGINIA SOU'HBOUND 
VIRGINIA s o u l H B O U N O 
VIRGINIA SOJTHBCUNO 
V RGINIA SOUTHBOUND 
VlRGI/ilA SOUTHHOUND 
VIRGINIA SOUT- 'e iUND 
VIRGINIA NORTHB'.lUNO 
VIRGINIA MORTHf OUNO 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUN.T 
VIRGINIA NORTHBOUNC 
VIRGINIA NORTHBOUND 
VIRGINIA N0RTH30UND 
CENTER ONE WAY NORTI-BOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENISn ONE WAY NORTHBOUN 
CENIER ONE WAY NORTHBOUN 
CENTER ONE 'WAY NORT .BOUN 

• 1 * 22 3C 22 4 22 46 2 1 V - 1 0 0 21 1 23 16 2 3 1 2 1 1 0 214 2146 24 0 24 Hoaf 

02/02/97 70 06 68 42 48 38 1 491 
02/03/^7 91 78 87 66 46 47 18 6 4 ' 

02/04/97 64 61 37 43 28 31 17 044 

02/05/87 S3 SO 46 66 48 32 13 114 

02JOtJ97 110 4« 83 60 47 72 16 641 

02/0//97 136 130 87 104 83 86 18 324 

02/05/9? 70 S7 S3 77 63 64 10 463 

02/09/97 S4 38 36 33 35 38 7 949 

02/10/97 2 549 

02/02/97 40 42 47 11 25 30 1 264 

02/01197 54 40 46 22 15 36 14 606 

02,-04/97 57 66 68 18 4 ] 37 17 092 
02/05/97 SO 46 56 63 S3 32 20 4.-'2 

02/06/97 73 47 62 44 S3 42 19 668 

02/07/97 113 108 96 J4 73 72 20 282 

02/08/97 135 107 136 116 81 84 15 338 

02/09/97 70 63 64 18 58 34 14 077 

02(10/97 4,/51 
02/02/97 34 17 36 23 22 29 1 002 

02/03/97 14 34 23 21 12 11 7 965 
02/04,97 13 21 22 20 11 11 4 469 

02/05/97 33 34 31 t r 27 24 6 160 

02/06 97 38 31 44 31 27 26 7 064 

02/0 7/9/ 46 56 37 40 66 67 7931 

02/08/97 3 0 1 0 0 0 1 862 
02/09/97 18 15 21 18 20 17 2362 
02/10/97 1 094 
02/02-97 65 66 68 59 55 49 1 606 

02JOy97 37 24 31 18 22 24 9 306 

02/04,87 33 31 44 24 36 30 6 660 

02/05/87 34 24 32 35 31 18 6 618 

02JOS/97 28 3« 31 32 36 46 6 761 

02/07/97 36 34 46 26 39 33 6 66? 
02/06/97 64 45 37 45 40 42 4 338 
02fl)9,'97 21 17 15 16 17 13 4 -171 
02/'0/9 7 1 503 

02/01/97 101 60 86 97 99 66 18 786 

02/04/97 66 51 66 67 44 42 9 659 
02/05/97 60 SS 48 46 42 48 7600 

02'06/97 61 51 S2 51 40 36 7 936 

02/07/9/ 101 105 83 61 109 81 8 906 

V 7/08/97 64 84 102 86 SS 63 7 915 

02'C9/97 42 48 63 48 41 46 6 690 

02/10/97 1 909 

02102/97 118 87 80 94 60 64 1 906 

02AJ3'97 36 14 31 32 30 23 9 180 

02/04/97 18 16 32 17 31 27 6 097 

02/05/97 46 40 30 40 33 38 4 908 

02(00(97 47 37 44 41 42 33 6 504 

02/07/97 188 136 178 81 82 82 fl9te 

02/08/97 146 134 134 117 116 106 6 276 

02(09/97 38 36 32 42 16 10 5 394 
02/10/97 1,116 

02/t>'/97 34 41 42 45 41 27 1 506 

0~ -IV97 19 14 It 21 21 18 9 653 

P2/L •>/ 20 19 22 23 26 80 6 166 

02/O6fl. 20 24 •6 26 28 162 6 007 

03'0e«7 36 31 36 33 17 16 6640 

02/07/87 134 129 114 116 112 106 7 663 

03/06/87 143 130 160 119 111 124 8 416 
02/09/97 eo 42 44 48 47 11 7 670 

02/10/97 1,426 

02/02«7 72 61 82 64 66 69 1 476 

02/03«7 42 28 43 27 29 29 7 949 

02/04/97 68 40 53 61 31 46 4513 
02/C5«7 78 SS 48 71 42 36 5 689 
02)OM7 76 43 e i 63 40 67 6 702 

02/07/87 80 l i s 110 116 I'.l 111 8 066 

02/oe«7 74 66 72 69 60 67 6 819 
02/09/97 41 16 42 18 22 31 4 883 

02/10.97 1 234 
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lOLocawo ! 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTH BOUND 
KEYSIONE SOUIHBOUND 
KEYS'ONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE SOUIHBOUND 
KEYSTONE SOUTHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORIHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORTH>IOUN0 
KEYSTONE NORTHBOUND 
KEYSTONE NORTHBOUND 
KEYSTONE NORTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON SOUTHPOUND 
ARLINGTON SOUTHBOUND 
ARI INGTON SOUTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON S<:..UTHBOUNO 
ARLINGTON SOUTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
ARLINGTON NOHTHTOUNO 
ARLINGTON NORTHBOUNO 
ARIINGTON NORTHBOUND 
ARLINGTON NORTHBOUND 
ARLINGTON NORTHBOUND 
ARLINGTON NORTHBOU.-̂O 
ARLINGTON NORTHBOUND 
ARIINGTON NORTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
SIERRA ONE WAY SOUTI "TC'UNO 
SIERRA ONE WAYSOUTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
SIERRA ONE WAY SOUIHBOUND 
SIERRA ONE WAY SOUTHBOUNT 
SIERRA ONE WAY SOUTHBOUN;.' 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUIHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 

VIRGINIA r40RIH8OUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
VIRGINIA NORTHBOUND 
CENTER ONE WAY NORTHBOUN 
CENTER ONE W»Y NORTHBOUN 
CENTER ONE WAY .JORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
CENTER ONE WAY NORTHBOUN 
Ct-.NTER ONE WAY NORTHBOUN 
CENIER ON-r WA» NORTHBOUN 

• 1 * 0 00 t o o lOO 200 200 300 300 400 4 00 600 500 6 00 6 00 700 700 8 00 8 00 9 00 9 00 10 00 10 00 . 11 0 11 00 • 12 012 00 • 130 1100 140 1400 150 1500 16 0 16 00 - 170 1700 180 

02/02/97 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR EHR ERR EPR ERR 

02/03/97 162 75 82 62 66 123 619 1079 1197 1178 e40 1144 1261 1271 1335 1392 1538 1631 

02/04/97 164 74 63 63 68 486 1104 966 1079 1126 996 1168 1491 1269 1320 946 961 1014 

02/06/97 
02/06.-97 

88 56 46 43 28 78 341 7V 824 762 706 642 676 977 933 1016 1041 1001 02/06/97 
02/06.-97 88 81 46 3« 21 77 336 712 832 783 635 841 10*5 986 1186 1344 1)49 1421 

02/07/87 168 87 78 47 44 136 485 966 1091 1066 1000 1187 1306 1257 1310 1309 1210 1401 

02/O»i97 
02/09/97 

241 129 124 62 69 61 94 246 401 640 771 776 907 688 666 684 718 642 02/O»i97 
02/09/97 199 114 74 66 47 45 66 139 266 443 633 637 628 616 570 629 618 612 

02/10/97 69 47 46 25 35 75 326 685 738 ERR ERR ERR ERR ERR ERR ERR ERR ERR 

02/02/97 ERR ERR ERR ERR ERR ERR ERR ERR EHR ERR ERR ERR ERR ERR ERR EHR ERH EHR 

02/03/97 76 69 53 )3 66 127 396 793 892 880 769 996 1114 922 1152 962 1169 1282 

02/04/97 74 61 47 44 SS 96 409 892 941 1078 929 1191 1191 tooe 1068 1192 1394 1713 

02/06/87 185 nt 78 68 79 229 616 1184 1198 1203 1079 1366 1614 1156 1462 1488 1658 1788 

02/06/9? 140 80 67 63 64 183 566 1136 1162 1315 1054 1361 1648 1181 1390 1605 1451 1618 

02/07/97 125 61 68 47 64 147 430 9/9 1078 1157 1118 1621 1690 1472 1573 1639 1460 1666 

02/08/97 221 168 116 76 76 123 201 376 606 709 924 1202 986 1165 1167 1192 1198 1106 

02/09(97 318 214 128 111 93 70 164 343 600 744 969 1260 1035 1222 1087 1043 988 993 

02/10/97 166 83 65 63 86 178 582 1381 1184 ERR ERH ERR ERR ERR ERR ERR ERR ERR 

02/02/97 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERH ERR ERH 

02/03/97 82 68 48 32 24 58 143 449 629 518 532 630 701 686 729 758 769 497 

02/04/97 40 27 34 19 14 28 68 237 296 259 275 336 365 328 356 394 407 338 

02/05/97 63 43 45 31 21 41 110 316 372 112 157 419 459 452 441 469 601 483 

02/08/97 66 64 34 27 31 53 101 366 444 188 433 503 635 607 644 696 61P 601 

02/07/97 84 56 52 42 28 60 149 392 478 402 436 600 550 677 525 642 691 627 

02(08/97 142 
1 

145 141 102 71 63 74 84 161 92 96 '19 129 115 75 64 81 67 

02(09(97 
02/10/97 

142 
1 0 1 1 0 0 0 0 0 41 •65 166 198 226 188 221 206 196 02(09(97 

02/10/97 61 32 35 33 19 31 76 256 299 261 ERR ERR ERR ERR ERR ERR ERR ERR 

02/02/97 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR EHR EHR ERH EBH ERR 

02/03/97 149 t i e 6« 54 44 107 319 688 807 740 744 8 V 847 600 497 471 476 642 

02/04/97 99 44 37 26 20 51 149 338 411 191 388 399 464 468 4«5 496 496 630 

02/05/87 85 66 36 33 33 66 157 344 410 188 386 429 449 4 79 475 489 477 592 

02/06/C7 83 S« 28 31 31 61 141 385 444 196 392 393 484 482 4 i7 615 494 690 

02/07/97 76 63 14 39 46 69 163 349 407 392 380 457 429 48d 482 479 456 553 

02/08/97 96 85 73 43 39 42 94 120 124 110 '30 129 159 169 292 309 3 ' . ' 281 

02«9'97 133 109 71 49 41 41 64 107 197 222 162 148 617 261 269 328 953 164 

02/10/97 43 38 19 13 21 17 390 367 309 262 ERR ERR ERR ERR ERR ERR ERR EHR 

02/03/97 283 348 205 161 101 182 381 1168 1199 1096 1081 1201 1266 1387 1)97 1173 1411 1452 

02/04/97 236 318 166 111 67 149 298 820 912 811 669 478 476 641 642 644 606 624 

02/05/97 157 123 67 62 61 80 187 628 559 428 f i t 457 438 479 488 496 461 447 

02/06/97 132 125 73 51 48 79 140 442 549 471 481 4«2 494 638 495 642 561 616 

02/07/97 123 107 88 69 43 78 164 498 616 471 466 526 621 696 673 561 496 574 

02rae/97 264 189 163 126 74 77 112 181 248 140 462 435 399 412 470 463 623 512 

02/09/97 265 330 152 113 76 80 108 186 248 140 462 435 399 412 433 447 418 369 

02/10(97 136 109 80 68 47 77 164 413 444 197 ERR ERR ERR ERR ERR EIR ERR ERR 

02/02/97 ERR ERR ERR ERH ERR ERR ERR ERR FRR ERR ERR ERR ERR ERH ERR ERR ERR ERR 

02/03/97 211 157 136 89 76 96 170 283 315 411 671 716 747 733 766 776 672 617 

02-04/97 86 87 67 57 42 43 81 201 223 256 308 372 391 364 363 376 311 202 

02/06.'97 62 S3 63 53 40 41 76 191 211 241 292 354 372 336 346 358 296 276 

02/06/97 131 103 ST 61 44 62 82 192 203 300 331 389 381 388 398 372 381 343 

02 07.-97 l i e 103 66 78 51 68 77 184 218 291 )17 411 191 388 422 l i e 161 369 

02/18/97 I6S 136 102 64 46 44 61 71 too 139 320 356 370 385 389 399 344 320 

02/L9/87 335 254 133 108 84 70 74 121 169 236 320 127 339 363 367 338 288 269 

02/10'»7 83 63 52 62 40 38 77 196 196 260 ERR ERR ERR ERR FRR ERR ERR ERR 

02/02 97 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR 
02/01/.>7 '08 87 77 99 141 230 202 494 721 787 849 883 689 966 787 666 420 290 

UJ/C4/97 264 33 34 86 110 165 379 369 433 393 416 450 457 603 616 387 260 166 

02«)5(9/ ?C8 66 42 62 74 109 182 269 331 333 497 393 436 467 470 417 146 336 

02/06(97 148 78 47 36 16 52 8 ] 176 226 271 536 336 413 428 420 445 428 504 

02/07/97 70 3J6 57 234 39 42 71 128 151 181 219 398 407 431 440 489 498 618 

02/08(97 244 300 147 112 81 84 107 167 201 244 318 480 447 600 493 494 610 600 

02/09,97 387 323 197 146 97 63 108 179 250 307 415 620 484 667 493 459 46 : 422 

02/10/97 110 se 64 48 38 64 121 260 301 353 ERR ERR ERR ERR ERR EHR ERR ERR 

02/02/97 ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR ERR EPR ERR EHR ERR ERH ERR ERR 

0,"O3/S/ 227 162 127 83 93 160 226 Ml 419 418 439 430 630 606 67-j 681 686 746 

02/04/97 119 71 61 46 46 73 99 147 180 219 197 224 253 2!'3 289 226 111 )8C 

02/05/97 137 101 75 57 69 88 133 205 246 2/2 248 296 328 J 5 4 364 3)5 )97 46i) 

02/96/97 163 129 66 65 67 102 164 262 309 324 298 365 401 411 436 440 462 664 

02/07/97 181 111 106 76 76 124 148 294 300 327 282 389 386 414 419 608 66) 74) 

02/08/97 377 188 2)3 163 160 200 232 330 318 336 338 310 314 359 292 302 149 )05 

02(09/97 203 18S I 'S 115 87 ^3 101 132 213 252 236 247 279 302 316 330 296 286 

02/10(97 125 61 06 61 41 61 82 164 199 •31 ERR ERR ERR ERR ERR ERR ERR ERR 
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ID Location Cal* 18 00 19 0 18 00 20 0 20 00 21 0 2 1 0 0 22 0 22 00 23 0 23 00 •24 0 24 Hoo't 
KEYSTONE SOUTHBOUND 02/02/97 ERR ERR 669 421 306 1S6 ERR 
KEYSTONE SOUTH BOUND 02A))/87 1236 611 649 536 318 268 16641 
KEYSTONE SOUTHBOUND 02/04/87 614 667 487 380 247 140 17044 
KEYSTONE SOUTHBOUND 02/05/97 874 630 446 366 243 187 11114 
KEYSIONE SOUTHBOUND 02/06/97 1163 618 664 500 346 373 '5641 
KEYSTONE SOUTHBOUND 02/07197 1216 603 658 603 619 368 18124 
KEYSTONE SOUTHBOUND 02/08/97 811 479 377 319 280 366 10481 
KEYSTONE SOUTHBOUND 02(09/97 444 378 310 276 201 133 7949 
KEYSTONE SOUTHBOUND 02.10/97 ERR ERR ERR ERR ERR EHR ERR 
KEYSTONE NORTHBOUND 02J02/97 ERR 410 340 209 170 135 ERR 
KEYSTONE NORTHBOUND 02I0'>I97 837 576 612 390 238 141 14606 
KEYSTONE NORTHBOUND 02/04/97 1264 645 676 638 303 168 17092 
KEYSTONE NORIHBOUND 02/05/97 1369 676 638 636 314 192 20422 
KEYSTONE NORTHBOUND 02,-06/97 1182 762 671 492 265 201 19668 
KEYSTONE NORTHBOUND 02A)7/97 1268 799 688 629 613 326 20292 
KEYSTONE NORTHBOUND 02A)8/87 963 761 614 564 608 439 16336 
KEYSTONE NORTHBOUND 021)9/87 798 699 602 426 296 176 14077 
KEYSTONE NORTHBOUND 02/10197 FRR ERH EHR ERH ERR EHR EHR 
A R l l N G i r N SOUIHBOUND 02A)2/97 ERR 299 249 20- 145 108 ERR 
ARLINGTON SOUTHBOUND 02/03/97 190 134 135 92 82 87 7965 
ARL INGTON SOUTHBOUND 02/04/97 182 129 130 88 76 64 4459 
ARLINGTON SOUTHBOUND 02/05/97 336 254 193 186 147 100 8160 
ARLINGTON SOUTHBOUND 02/08/97 386 267 200 148 109 126 7064 
ARLINGTON SOUTHBOUND 02/07/97 802 363 266 194 207 200 7931 
ARLINGTON SOUTHBOUND 02/08/97 21 7 3 S 2 1 1682 
ARLINGTON SOUTHBOUND 02A)9/97 212 176 126 106 76 76 2363 
ARI INGTON SOUIHBOUND 03/10/87 ERR ERR ERR ERR ERH ERR ERH 
ARIINGTON NORTHBOUND 03/02/87 ERR 443 394 286 263 231 EHR 
ARLINGTON NORTHBOUND 02/03/97 391 224 176 170 134 96 9106 
ARLINGTON NORTHBOUND 0/A)4/97 364 .17 173 163 148 134 6560 
ARLINGTON NORTHBOUND 02/05/97 380 349 169 169 134 114 6616 
ARLINGTON NORTHBOUND 02/06/V7 406 346 186 177 136 137 6761 
ARLINGTON NORTHBOUND 02V7I97 377 236 199 179 163 146 6662 
ARI INGTON NORTHBOUND 02/0697 230 164 395 343 336 164 4338 
ARLINGTON NORTHBOUND 02/09/97 198 121 133 78 79 60 4471 
ARLINGTON NORTHBOUND 02/10/87 ERR ERR ERH EHR EHR ERR EHR 
SIERRA ONE WAY SOUTHBOUND 02/03/97 1041 693 426 417 376 360 18786 
SIERRA ONE WAY SOUTHBOUND 02/04197 376 290 256 235 212 211 8659 
SIERRA ONE WAYSOUTHBOUND 02/06/97 373 367 291 229 205 183 7e"0 
SIERRA ONE WAY SOUTHBOUND 02/06/97 449 360 272 264 195 178 7936 
SIERRA ONE WAY S O U T H B O U N D 02X17'97 446 412 364 376 386 146 8805 
SIERRA ONE WAY SOUTHBOUND 02/08/97 514 468 433 365 370 366 7915 
S'ERRA ONE WAY S O U T H B O U N D 02/09/97 367 286 258 226 206 130 6690 
SIERRA O N E WAV S O U T H B O U N D 02/10/97 ERR ERR ERR ERR ERR ERR EHR 
VIRGINIA S O U T H B O U N D 02/02/97 ERH 476 367 375 371 298 ERR 
VIRGINIA SOUTHBOUND 02/03/87 615 259 186 205 160 l i e 9180 
VIRGINIA SOUTHBOUND 02/04/97 245 242 200 20L' 162 129 5097 
VIRGINIA SOUTHBOUND 02*6/97 232 230 214 333 154 141 4906 
V'RGINIA SOUTHBOUND 02/06/97 285 239 223 301 174 160 5504 
VIRGINIA SOUTHBOUND 02/07/97 146 348 474 690 567 411 8996 
VIRGINIA SOUTHBOUND 02/08/97 119 319 390 449 614 472 62/8 
VIRGINIA SOUTHBOUND 02/09 97 261 223 213 211 173 140 5394 
VIRGINIA SOUTHBOUND 02/10/97 EHR EHR EHR ERR ERR ERR ERR 
VIRGINIA NORTHBOUND 02/02/97 EHR 462 381 315 173 167 ERR 
VIRGINIA NORI'lBOUND 02A)3/97 322 240 175 121 n 80 9663 
VIRGINIA NORTHBOUND 02/04(97 168 12s 158 136 96 •81 6156 
VIRGINIA NORTHBOUND 02/06(97 206 170 141 149 102 231 6007 
VIRGINIA NORTHBOUND 02A)e/97 242 214 172 146 113 1I2 5640 
VIRGINIA NORTHBOUND 02/07/97 469 40 625 528 557 468 7563 
VIRGINIA NORTHBOUND 02(08/97 496 600 619 553 615 624 8438 
VIRGINIA NORTHBOUND 02/09.-97 387 310 298 287 237 172 7670 
VIRGINIA NOR IHBOUND 02/10/97 ERR EH"^ ERR EHR ERR ERR EHR 
CENIER ONE WAY NORTHBOUN 02/02/9/ ERR 343 327 291 286 231 ERR 
CENIER ONF WAY NORTHBOUN 02/03/97 607 227 137 180 143 128 7949 
CENTER ONE WAY NORTHBOUN 02/04,^7 239 345 217 201 187 190 4513 
CENTER ONE WAY NORTHBOUN 02/06«7 333 373 237 33 363 199 5699 
CENTER ONE WAY NORTHBOUN 02A)6.97 424 296 262 264 228 221 6702 
CENTER ONE 'WAY NCf i HB'jUN "2/07/97 629 366 393 398 466 498 8065 
CENTER ONE W - " NORTHBOUN 02A)e'97 342 281 312 233 278 268 6619 
CENTER ONE W * / NORTHBOUN 02/09/97 266 193 190 146 166 1)5 4683 
CCJ^IfcHONE A/AV NORTHBOUN 02/10/97 ERR ERR E> H ERH ERR ERR ERR 
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ID Locaiicn Date AM Peak Noon Peak PM Peak Eve Peak Daily Peak Peak Time Da-y Weekly 

KEYSTONE SOUTHBOUND 02/02/97 569 569 
Mon PM KEYSTONE SOUTH BOUND 02/03/97 1259 1468 1679 811 1679 PM Mon Mon PM 

KEYSTONE SOLITHBOUNU 02/04/97 1178 1493 1055 567 1493 Noon Tue (1645-17:45 

KEYSTONE SOUTHBOUND 02/05/97 843 1004 1055 530 1055 PM Wed 
KEYSTONE SOUTHBOUND 02/06-'97 cbO 1298 1430 838 1430 PM Thur 
KEYSTONE SOUTHBOUND 02/07/97 1113 1365 1413 803 1413 PM Fri 
KEYSTONE SOUTHBOUND 02/08/97 718 926 7 J 5 479 926 Noon Sat 
KEYSTONE SOUTHBOUND 02/09/97 497 641 664 381 664 PM Sun 
KEYSTONE SOUTHBOUND 02/10/97 802 802 
KEYSTONE NORTHBOUND 02/02/97 410 410 
KEYSTONE NORTHBOUND 02/03/97 969 1152 1313 578 1313 PM Mon 
KEYSTONE NORTHBOUND 02/04/97 1078 1347 1740 845 1740 PM Tue 
KEYSTONE NORTHBOUND 02/05/97 1316 1540 1838 C76 1838 PM Wed Wed PM 
KEYSTONE NORTHBOUND 02/06/97 1345 1o80 1686 752 1686 PM Thur (16,30-17:30 
KEYSTONE NORTHBOUND 02/07/97 1192 1783 1679 799 1783 Noon Frl 
KEYSTONE NORTHBOUND 02/08/97 888 1243 1257 761 1257 PM Sat 
KEYSTONE NORTHBOUND 02/09/97 932 1303 1043 599 1303 Noon Sun 
KEYSTONE NORTHBOUND 02/10/97 1438. 143o 
ARLINGTON SOUTHBOUND 02/02/97 299 299 
ARLINGTON SOUTHBOUND 02/03/97 568 764 791 135 791 PM Mon Mon PM 
ARLINGTON SOUTHBOUND 02/04/97 295 405 437 130 437 PM Tue (15 15-16:15 
ARLINGTON SOUTHBOUND 02/05/97 410 481 510 254 510 PM Wed 
ARLINGTON SOUTHBOUND 02/06/97 498 614 645 267 645 PM Thur 
ARLINGTON SOUTHBOUND 02/07/97 522 595 685 382 685 PM Fri 
ARLINGTON SOUTHBOUND 02/0B/'97 155 136 91 7 155 AM Sat 
ARLINGTON SOUTHBOUND 02/09/97 146 245 221 176 245 Noon Sun 
ARLINGTON SOUTHBOUND 02/10/97 311 311 
ARLINGTON NORTHBOUND 02/02/97 457 457 
ARLINGTON NORTHBOUND 02/03/97 840 904 654 224 904 Noon Mon 
ARLINGTON NORTHBOUND 02/04/97 453 494 630 217 630 PM Tue 
ARLINGTON NORTHBOUND 02/05/97 434 488 592 249 592 PM Wed 
ARLINGTON NORTHBOUND 02/06/97 464 515 626 245 626 PM Thur 
ARLINGTON NORTHBOUND 02/07/97 448 494 553 236 553 PM Fri 
ARLINGTON NORTHBOUND 02/08/97 153 306 382 556 556 Evening Sai 
ARLINGTON NORTHBOUND 02/09/'-7 272 530 953 136 953 PM Sun Sun PM 
ARLINGTON NORTHBOUND 02/10/97 420 420 (1600-17:00 
SIERRA ONE WAY SOUTHBOUND 02/03/97 1396 1451 1529 593 1529 PM Mon Mon PM 
SIERRA ONE WAY SOUTHBOUND 02/04/97 1018 669 550 290 1018 AM Tue (16 30-17:30 
SIERRA ONE WAYSOUTHBOUND 02/05/97 676 492 496 357 676 AM Wed 
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ID Location Date AM Peak Noon Peak PM Peak Eve Peak Daily Peak Peak Time Day 
SIERRA ONE WAY SOL'THBOUND 02/06/97 604 540 614 360 614 PM Thur 
SIERRA ONE WAY SOUTHBOUND 02/07/97 600 596 574 412 600 AM Fri 
SIERRA ONE WAY SOUTHBOUND 02/08/97 428 475 537 461 537 PM Sat 
SIERRA ONE WAY SOUTHBOUND 02/09/97 428 471 447 285 471 Noon Sun 
SIERRA ONE WAY SOUTHBOUND 02/10/97 522 522 
VIRGINIA SOUTHBOUND 02/02/97 475 475 
VIRGINIA SOUTHBOUND 02/03/97 630 817 775 259 817 Noon Mon 
VIRGINIA SOUTHBOUND 02/04/97 289 391 376 242 391 Noon Tue 
VIRGINIA SOUTHBOUND 02/05/97 274 372 358 230 372 Nocn Wed 
VIRGINIA SOUTHBOUND 02/06/97 337 410 382 239 410 Noon Thur 
VIRGINIA SOUTHBOUND 02/07/97 320 422 395 619 619 Evening Fri 
VIRGINIA SOUTHBOUND 02/08/97 274 399 399 552 5C2 Evening Sat 
VIRGINIA SOU iHBOUND 02/09/97 335 382 338 227 382 Noon Sun 
VIRGINIA SOUTHBOUND 02/10/97 260 260 
VIRGINIA NORTHBOUND 02/02/97 482 482 
VIRGINIA NORTHBOUND 02/03/97 808 985 566 240 985 Noon Mon 
Vl;-^GINIA NORTHBOUND 02/04/97 441 538 390 165 638 Noon Tue 
VIRGINIA NORTHBOUND 02/05/97 491 487 421 231 431 AM Wed 
VIRGINIA NORTHBOUND 02/06/97 579 536 560 219 579 AM Thur 
VIRGINIA NORTHBOUND 02/07/97 243 467 539 586 586 Evening Fri 
VIRGINIA NORTHBOUND 02/08/97 305 crvo 530 568 568 Evening Sat 
VIRGINIA NORTHBOUND 02/09/97 402 567 471 310 567 Noon Sun 
VIRGINIA NORTHBOUND 02/10/97 361 361 
CENTER ONE WAY NORTHBOUN 02/02,/97 343 343 
CENTER ONE WAY NORTHBOUN 02/03/97 444 594 746 227 746 PM Mon 
CENTER ONE V»/AY NORTHBOUN 02/04/97 222 308 390 245 390 PM Tue 
CENTER ONE WAY NORTHBOUN 02/05/97 276 375 468 272 468 PM Wed 
CENTER ONE WAY NORTHBOUN 02/06/97 350 446 554 295 554 PM Thur 
CENTER ONE WAY NORTHBOUN 02/07/97 333 465 778 503 778 PM Fri 
CENTER ONE WAY NORTHBOUN 02/08/97 377 361 367 312 377 AM Sat 
CENTER ONE WAY NORTHBOUN 02/09/97 266 346 330 197 346 Noon Sun 
CENTER ONE WAY NORTHBOUN 02/10/97 231 231 

Weekly 

Mon Noon 
(1445-15:45 

Mon Noon 
(13:30-14:30 

Fri PM 
(16.45-17.45 
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AVERAGE DAILY TRAFFIC 
ID Locat.on Date 0 00 - 1 00 1 00 - 2 00 2 00 •3 00 3 00 4 00 4 00 5 00 5 00 6 00 6 00 - 7 00 7 00 - 8 00 8 O'J - 9 00 9 00-10 00 10 00-11 00 11 00-12 00 12 00-13 00 

KEYSTONE SOUTHBOUND U 2 83 71 50 46 138 393 634 805 836 774 915 1 089 

KEYSTONE NORTHBOUND 159 104 74 63 73 144 420 886 978 1.063 984 1.281 1.348 

ARLINGTON SOUTHBOUND 69 55 49 37 27 39 87 2S« 309 310 368 425 468 
ARLINGTON NORTHeOUNO 97 78 50 36 35 SS 189 333 429 398 413 446 548 

SIERRA ONE WAY SOUTHBOUND 191 163 117 88 63 90 163 423 S33 498 517 620 629 

VIRGINIA SOUTHBOUND 163 130 90 72 55 59 87 177 223 291 393 443 450 
VIRGINIA NORTHeOUfJD 192 149 88 106 77 100 139 250 347 382 491 517 530 
CENTER ONE WAY NORTHBOUND 198 123 118 85 80 115 151 237 270 295 290 327 370 
TOTAL ACROSS TRACKS 1.212 «85 657 538 •55 740 1.629 3.198 3.895 4.072 4.23". 4.973 5.432 

AVERAGE WEEKDAY TRAFFIC 
ID Location Oate 0 00 - 1 00 1 00 - 2 00 2 00 - 3 00 3 00 4 00 4 00 5 00 5 00 6 00 6 00 -7 00 7 00 • 8 00 8 00 • 9 00 9 00-10 00 10 00-11 00 11 00-12 00 12 00-13 00 

KEYSTONE SOUTHBOUND 122 72 63 47 46 195 566 842 957 934 835 1,010 1,205 
KEYSTONE NORTHBOUND 116 74 59 51 64 156 483 997 1032 1 127 987 1 285 1,411 
ARLINGTON SOUTHBOUND 69 50 43 30 24 46 114 356 417 380 407 477 622 
ARLINGTON NORTHBOUND 99 74 44 36 35 65 186 417 496 460 458 502 534 
SIERRA ONE WAY SOUTHBOUND 193 175 131 98 70 122 248 730 794 712 674 667 686 
VIRGINIA SOUTHBOUND 126 106 82 67 51 60 97 210 239 298 388 448 456 
VIRGINIA NORTHBOUND 160 98 51 97 80 120 164 285 373 393 505 492 520 
CENTER ONE WAY NORTHBOUND 163 115 91 67 68 107 154 250 291 312 293 337 380 
TOTAL ACROSS TRACKS 1,048 763 564 494 435 071 2 009 4 086 4,598 4,616 4.547 5 217 5,715 

AVERAGE SATURDAY TRAFFIC 
ID Locaiion Oate 0 00 • 1 00 1 00 • 2 00 2 00 - 3 00 3 00 4 00 4 00 5 00 5 00 6 00 6 00 - 7 00 7 00 • 8 00 8 00 • 9 00 9 00-10 00 10 00^11 00 11 00-12 00 12 00-13 00 

-
KEYSTONE SOUTHBOUND 241 129 12< 82 69 63 94 246 401 640 771 776 907 
KEYSTONE NORTHBOUND 221 158 115 76 75 123 201 375 506 709 924 1 202 986 
ARLINGTON SOUTHBOUND 142 145 141 102 71 53 74 84 151 92 98 119 129 
ARLINGTON NORTHBOUND 96 95 73 43 39 42 94 120 124 130 130 129 159 
SIERRA ONE WAY SOUTHBOUND 264 189 153 126 74 77 112 181 246 340 452 435 398 
VIRGINIA SOUTHBOUND 169 126 102 64 46 44 51 71 10O 139 320 356 370 
VIRGINIA NORTHBOUND 244 200 147 112 at 84 107 167 201 244 318 460 447 
CENTER ONE WAY NORTHBOUND 377 189 233 163 150 200 232 330 316 336 338 310 334 
TOTAL ACROSS TRACKS 1,754 1.231 1.088 768 605 666 965 1,574 2.045 2.630 3,351 3,787 3.730 

AVERAGE SUNDAY TRAFFIC 
ID Lo--.ation Date OOQ - 1 00 1 00 - 2 00 2 00 3 00 3 00 4 00 4 00 6 00 5 00 6 00 6 00 -7 00 7 00 • 8 00 8 00 • 9 00 9 00-10 00 10 00-11 00 11 00-12 00 12 00-13 00 

KEYSTONE SOUTHBOUND 198 114 74 5£ 47 45 65 139 266 443 533 537 628 
KEYSTONE NORTHBOUND 316 2!4 129 111 93 70 164 343 500 744 969 1 260 1.035 
ARLINGTON SOUTHBOUND 1 0 1 1 0 0 0 0 0 41 165 156 188 
ARLINGTON NORTHBOUND 133 109 71 49 41 41 64 107 197 222 162 148 517 
SIERRA ONE WAY SOUTHBOUND 265 230 152 112 76 80 108 186 246 340 452 435 398 
VIRGINIA SOUTHBOUND 336 254 133 108 84 70 74 121 169 236 320 327 339 
VIRGINIA NORTHBOUND 397 323 197 145 97 63 108 179 250 307 415 520 484 
CENTER ONE WAY NORTHBOUND 203 185 125 115 87 93 101 132 213 232 236 247 279 
TOTAL ACROSS TRACKS 1 846 1 429 882 696 525 4t2 684 1,207 1 641 2,585 3.252 3630 3,868 
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AVERAGE DAILY TRAFFIC 
ID Location Dale 

KEYSTONE SOUTHBOUND 
KEVSTONE NORTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA NORTHBOUND 
CENTER ONE WAY NORTHBOUND 
TOTAL ACROSS TRACKS 

ONE WAY TWO WAY 

13 00-14 00 14 00 15 00 15 00-16 00 16 00-17 00 17 00-18 00 18 00-19 00 19 00 20 00 20 00-21 00 21 00-22 00 22 00-23 00 23 00-24 00 24 HR 24 HR 

13,847 31,358 
17,511 
5 696 12 419 
6 724 
9 570 9 570 
6,543 14.075 

7 532 
6,367 6.367 
73,788 73,788 

1 021 958 996 990 1,016 852 599 497 408 306 229 

1,227 1 248 1 288 1,317 1.454 1,109 703 568 471 326 225 

464 403 433 446 369 275 217 195 151 128 113 

438 402 433 543 477 332 243 237 200 176 135 

695 667 653 655 658 532 400 335 314 292 274 

443 449 429 393 367 349 311 298 322 300 249 

583 452 473 432 400 347 359 316 300 255 248 

385 318 398 426 502 385 284 263 245 261 240 

5.256 4.896 5,104 5.201 5.242 4 181 3,115 2,708 2.411 2.044 1.712 

AVERAGE WEEKDAY TRAFFIC 
ID Location Oate 

KEYSTONE SOUTHBOUND 
KEYSTONE NORTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA NORTHBOUND 
CENTER ONE WAY NORTHBOUND 
TOTAL ACROSS TRACKS 

14 00 14 00-15 00 15 00-16 DO 16 00-17 00 17 00-18 00 18 00-19 00 19 00-20 00 20 00-21 00 21 00-22 00 22 00-23 00 23 00 24 00 

ONE WAY 

24 HR 

TWO WAY 

24 HR 

1 122 1,182 1,154 1 145 1,210 1.014 685 556 460 339 247 16.006 34.398 

1.228 1.327 1 337 1 406 1,615 1 200 770 617 514 327 210 18.392 
13.895 

$10 519 552 576 489 339 233 185 138 125 112 6712 13.895 

483 483 490 480 6C1 382 234 185 172 143 125 / 183 
11.296 

766 752 755 748 767 578 414 330 323 295 274 11,296 11.296 

440 459 439 404 378 345 264 259 286 241 192 6,335 13 339 

563 527 461 3&1 363 281 231 234 216 191 208 7,004 
6.584 

396 416 418 460 578 406 281 247 249 259 246 6,584 6.584 

6,507 s.ites S.606 S.811 6,001 4,545 3,111 2 613 2,367 1,918 1.613 79 511 79.511 

AVERAGE SATURDAY TRAFFIC 
ID Location Date 

KEYSTONE SOUTHBOUND 
KEYSTONE NORTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA NORTHBOUND 
CENTER ONE WAY NORTHBOUND 
TOTAL ACROSS TRACKS 

14 00 14 00-15 00 15 00-16 00 16 00-17 00 17 00-18 00 18 00-19 00 1 9 00-20 00 20 00-21 00 21 00-22 00 22 00-23 00 23 00-24 00 

ONE WAY 
24 HR 

TWO WAY 

24 HR 

888 6S6 684 718 642 611 479 377 319 280 286 10.483 25.821 

1,165 1,157 1.192 1 198 1 106 963 761 614 564 508 439 15 338 

115 76 84 91 57 21 7 3 5 2 1 1 862 6.200 

159 2<J2 309 382 281 230 184 385 343 335 164 4.338 

412 4,'0 463 523 512 514 458 <33 365 370 358 7915 7,915 

385 339 399 344 320 339 319 390 449 514 472 6 278 14714 

500 493 494 530 500 496 500 519 553 SIS 524 8,436 

359 292 302 348 305 342 281 312 233 279 268 6,819 6,819 

3.983 3,824 3,917 4,134 3.723 3,516 2,9B9 3.033 2,831 2 803 2.512 61,469 61,469 

AVERAGE SUNDAY TRAFFIC 
10 Location Date 

KEYSTONE SOUTHBOUND 
KEYSTONE NORTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA NORTHBOUND 
CENTER ONE WAY NORTHBOUND 
TOTAL ACROSS TRACKS 

14 00 14 00-15 00 15 00-16 00 • 6 OC-17 00 17 00-18 00 18 00-19 00 19 00-20 00 20 00-21 uO 21 00-22 00 22 00-23 00 23 00-24 00 

ONE WAY 

24 HR 

TWO WAY 

24 HR 

615 570 629 638 612 444 378 440 348 253 165 8.235 21.945 

1 222 1.087 1 043 988 993 798 505 421 318 233 155 13,710 

226 188 221 206 196 212 238 186 154 111 92 2 583 7.623 

251 259 :26 953 164 188 28: 264 181 166 146 5 040 

412 433 447 416 3C9 367 285 258 228 205 190 6.690 6.690 

353 357 338 286 269 261 349 300 293 272 2ia 5.867 13.539 

567 493 59 453 422 387 396 340 301 205 165 7.672 

302 316 330 296 286 266 268 254 218 226 183 5.213 5.213 

3 948 3 703 3 793 4 236 3 311 2 923 2 700 2 463 2.040 1 671 1 314 55.009 55,009 
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AVERAGE WEEKEND TRAFFIC 
ID Location Date 

KEYSTONE SOUTHBOUND 
KEYSTONE NORTHBOUND 
ARLINGTON SOUTHBOUND 
ARLINGTON NORTHBOUND 
SIERRA ONE WAY SOUTHBOUND 
VIRGINIA SOUTHBOUND 
VIRGINIA NORTHBOUND 
CENTER ONE WAY NORTHBOUND 
TOTAL ACROSS TRACKS 

AVERAGE HOURLY TRAFFIC 
PER CROSSING 
ID Location 

ALL LOCATIONS 

0.00 - 1:00 1:00 -2:00 2:00- 3:00 3,00 -4:00 4:00-5:00 5:00- r,Ot • ' f.OO 7:00-8:00 8:00 -9:00 

220 122 99 69 58 54 80 193 334 

269 186 122 94 84 97 183 359 503 

72 73 71 52 36 27 37 42 76 

115 102 72 46 40 42 79 114 161 

265 210 153 1-«5 75 79 110 184 246 

252 190 118 86 65 57 63 96 135 

321 262 172 129 89 74 108 173 226 

290 187 179 134 119 147 167 231 265 

1,801 1,330 985 727 565 574 825 1,391 1,943 

0:00 -1 00 1:00 -2:00 2:00 -3:00 3:00 - 4:00 4:00 -5:00 5:00-6:00 6:00-7:00 7:00 - 8:00 8:00 -9:00 

Monday 
Tuesday 

Wednesday 
Thursday 

Friday 
Saturday 

Sunday 

Z TOTAL ACROSS TRACKS 

130 
133 
123 
119 
117 
219 
231 

1,072 

96 
77 
78 
89 
107 
154 
179 

77 
65 
59 
S3 
70 
136 
110 

61 
54 
50 
46 
79 
95 
87 

779 571 471 

58 
58 
48 
43 
49 
76 
66 

397 

102 
137 
92 
a2 
88 
86 
58 

644 

261 
311 
225 
201 
211 
121 
86 

1,415 

561 
493 
469 
459 
472 
197 
151 

2,807 

&43 
519 
522 
529 
256 
230 

•̂ ,208 

AVERAGE TOTAL HOURLY 
TRAFFIC 
ID Location 

ALL LOCATIONS 

TOTAL ACROSS TRACKS 

te 0 00 - 1:00 1 00-2:00 2:00 - 3 00 3 00 - 4:00 4:00 - 5:00 5:00 - 6:00 b uO - 7:00 7:00 - 8:00 8:00 - 9:00 

02/03/97 1,300 966 814 623 600 1,064 2,355 5,285 6,091 

02/04/97 1,062 615 520 430 462 1,093 2,487 3,980 4 346 

02/05/97 985 625 472 400 385 733 1,801 3,752 4,150 

02/06/97 951 709 426 369 342 659 1,611 3,673 4,174 

02/07/97 937 853 561 629 389 704 1,687 3,779 4,234 
02/08/97 1,754 1,231 1,088 758 605 686 965 1,574 2,045 
02/09/97 1,848 1,429 882 696 525 462 684 1,207 1,841 

8,837 6,428 4,763 3,9C5 3,308 5,401 11,590 23,250 26,880 

TABLE 5 DAILY TRAFFIC SUMMARIES CC UNTS WK4 09/C9/97 04:03 PM Page 1 



AVERAGE WEEKEND TRAFFIC 
ID Location Date 9:00-10:00 10:00-11:00 11 00-12:00 12 00-13:00 13:00 14:00 14:00-15:00 15 00-16:00 16 00-17:00 17:00-18:00 

KEYSTONE SOUTHBOUND 542 652 657 768 752 613 657 678 627 
KEYSTONE NORTHBOUND 727 947 1,231 1,011 1,194 1,122 1,118 1,093 1,050 
ARLINGTON SOUTHBOUND 67 132 138 159 171 132 153 149 127 
ARLINGTON NORTHBOUND 176 146 139 338 205 276 318 668 223 
SIERRA ONE WAY SOUTHBOUND 340 452 435 398 412 452 450 470 441 
VIRGINIA SOUTHBOUND 188 320 342 355 369 373 369 315 295 
VIRGINIA NORTHBOUND 276 367 490 466 534 493 477 492 461 
CENTER ONE WAY NORTHBOUND 294 287 279 307 331 304 316 322 296 
TOTAL ACROSS TRACKS 2,608 3,302 3,709 3,799 3.966 3.764 3.855 4,185 3.517 

AVERAGE HOURLY TRAFFIC 
PER CROSSING 
ID Location Date 9:00-10:00 10:00-11:00 11 00-12:00 12 00-13:00 13:00 14 00 14:00-15:00 15 00-16:00 16 00-17:00 17:00-18:00 

ALL LOCATIONS Monday 557 752 854 918 874 905 860 879 895 
Tuesday 567 525 580 636 595 615 570 581 632 

Wednesday 495 499 568 621 612 621 633 63: 674 
Thursday 529 520 581 675 640 668 720 721 759 

Friday 533 529 669 697 703 718 718 706 804 
Saturday 329 419 473 466 498 478 490 517 465 

Sunday 323 407 454 484 494 463 474 530 414 

^ TOTAL ACROSS TRACKS 3,332 3,R50 4,178 4,498 4,416 4.468 4,465 4,566 4.643 

AVERAGE TOTAL HOURLY 
TRAFFIC 
ID Location Date 9,00-10:00 10:00-11 00 11 00-12:00 12 00-13,00 13:00 14:00 14:00-15:00 15 00-16:00 16 00-1700 17:00-18:00 

ALL LOCATIONS 02/03/97 6,048 6,015 6,832 7,344 6,989 7,236 6,878 7,031 7,157 
02/04/97 4,535 4,197 4,636 5,089 4,762 4,918 4,560 4,645 5,057 
02/05/97 3,961 3,992 4,544 4,971 4,899 4,969 5,067 5,066 5,395 
02/06/97 4,228 4,160 4,648 5,399 5,123 5,346 5,761 5,766 6,069 
02/07/97 4,267 4,235 5,348 5,579 5,623 5,744 5,742 5,649 6,430 
02/08/97 2,630 3.351 3,787 3,730 3,983 3,824 3,917 4,134 3,723 
02/09/97 2,585 3,252 3,630 3,868 3,948 3,703 3,793 4,236 3,311 

TOTAL ACROSS TRACKS 28,254 29,202 33,425 35,980 35,327 35,740 35,718 36.527 37.142 
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AVERAGE WEEKEND TRAFFIC 
ID Location Oat« 18:00-19:00 19:00-20:00 20 00-21:00 21:00-22:00 22 00-23:00 23:00-24:00 

ONE WAY 
24 HR 

TWO WAY 
24 HR 

KEYSTONE SOUTHBOUND 528 429 419 338 262 205 9,350 23,664 

KEYSTONE NORTHBOUND 881 590 485 400 325 250 14,315 
ARLINGTON SOUTHBOUND 117 161 126 104 74 62 2,350 6,976 
ARLINGTON NORTHBOUND 209 249 304 235 222 152 4,627 
SIERRA ONE WAY SOUTHBOUND 441 372 346 297 288 274 7.303 7,303 
VIRGINIA SOUTHBOUND 300 339 330 345 353 303 5,954 13,807 
VIRGINIA NORTHBOUND 442 431 399 385 308 284 7,853 
CENTER ONE WAY NORTHBOUND 304 272 273 223 244 211 5,978 5,978 
TOTAL ACROSS TRACKS 3,220 2,842 2,682 2,326 2,076 1,741 57,729 57,729 

AVERAGE HOURLY TRAFFIC 
PER CROSSING ONE WAY 
ID Location Oate 18:00-1900 19 00-20:00 20 00-21 00 21 00-22:00 22 00-23:00 23 00-24:00 24 HR 

ALL LOCATIONS Monday 653 383 300 261 191 157 11,392 
Tuesday 457 333 285 244 180 151 8,823 

Wednesday 512 367 292 258 195 168 8,813 
Thursday 566 401 313 272 195 174 9,352 

Friday 655 469 445 437 423 348 10,576 
Saturday 440 374 379 354 350 314 7,684 

Sunday 365 338 311 257 209 162 6,881 

r TOTAL ACROSS TRACKS 
'J\ 

3,647 2,665 2,329 2,082 1,745 1,475 63,520 

AVERAGE TOTAL HOURLY 
TRAFFIC ONE WAY 
ID Location Date 18:00-19 00 IC 00-20:00 20 00-21:00 21 :00-22:00 22 00-23:00 23 00-24:00 24 HR 

ALL LOCATIONS 02/03/97 5,221 3,066 2,396 2,090 1,529 1,255 96,185 
02/04/97 3,652 2,660 2,277 1,948 1,443 1,207 70,580 
02/05/97 4,093 2,938 2,339 2,060 1,562 1,347 ,0,506 
02/06/97 4,526 3,210 2,540 2,173 1,561 1,391 74,815 
02/07/97 5,242 3 751 3,556 3,497 3,386 2,786 84,608 
02/08/97 3,516 2,989 3,033 2,831 2,803 2,512 61,469 
02/09/97 2,923 2,285 2,020 1,754 1,433 1,081 53,396 

TOTAL ACROSS TRACKS 

TABLE 5 DAILY TRAFFIC SUMMARIES 

29,173 20,899 18.161 16,353 13,717 11,579 511,559 

COUNTS WK4 09/09/97 04:03 PM Page 3 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

The model for determination of vehicular traffic delay was developed around delay 
equations derived lor uniform traffic flow conditions at bottlenecks.' The basic delay equations were 
derived, then later confirmed from the ITE Traffic and Transportation Handbook, as derived by 
Adolph May at UC Berkeley. The verbal form of the basic equation was as follows, with the 
algebriac version in the following subsection: 

Total grade crossing delay from a train = [Average delay] x [Number of cars delayed] 

\there: 

Average delay = [Gate dotun time].'2 

Number of cars delayed = [Traffic flow rate] x [Event time] 

Event time = Time from gate going down to last delayed car crossing tracks 

= [Gate down time ] + [Queue dissipation time] 

which algebra can reduce to: 

Number of cars delayed = [Gate down time] x [traffic function] 

Thus, 

Total delay = {[Gate down time] x [Gate down time] x [traffic function]}/2 

or 

2 
Total delay = [Gate down time] x [traffic fimction]/2 

where: 

Traffic function = [Traffic flow rate] x [traffic dissipation rate] 
[traffic dissipation rate] - [iraffic flow rate] 

'ITE Transportation and Traffic Handbook, 2nd Ed. Prentice-Hall, Inc., 1982. p. 467-468. 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

ITE Queuing Delay Formulas 

Lower case letters represent subscripts fo» notational convenience. From ITE, total delay under an 
assumption of uniform flow is the following: 

D = r(q-s,V2 ^5.157 

where (converting from ITE notation) 

= Xe = Tm •+• Tqd = total event time from start of blockage to end of queue 

to = Tqd = queue dissipation time 

q = Va = traffic approach rate 

s = Vd = dissipation rate at saturation 

s, = flow rate when gate is down = 0 (applies only to freeway blockage model) 

r = Tm = gate down time 

Q„ = Qm = maximum queue 

D = Dt = total delay 

jsj = N = Qtot = total number of vehicles delayed 

Substituting notation reduces the ITE formula to my result (in its many variafions) of: 

Dt = Tm Va (Tm + Tqd)/2 = Qm (Tm + Tqd)/2 = Tm^2 Va Vd/(Vd-Va)/2 

where 

^̂2 denotes raising the previous variable to the power of 2. 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

Approximate Delay Equations 

Two approximate equations were used as a quick field check on delay. A very crude 
approximation of total delay is the following; 

Total delay = Dt = N(Tm+Tqd)./2 = Va(Tm + Tqd)^2/2 

b> assumption of uniform arrivals where 

N = Qtot = total queue, the total number of cars delayed by the train 

Qm = maximum queue, the queue at the time the first car starts to cross the tracks after the 
gates go up. 

Tm = the event time associated w iLi the formation of Qm 

Tqd = the dissipation time of Qtot = Qm/(Vd-Va) 

Vd = dissipation rate 

Va = approach traffic rate, and 

^2 denotes raising the previous variable to the power of 2. 

A better approximation is: 

Dt = Nl(Tm + Tqd')/2 + N2 Tqd/2 

where 

Nl = Tm (Nl + N2)/(Tm + Tqd) = Qm, and 

Tqd' = Tm Tqd'(Tm + Tqd). 

If Tqd in the second term of the main equation is replaced by Tqd', the formula is then exact 
We counted Tm. Tqd, and N directly and estimated N1. N2, and Tqd" from the above. N1 = Qm and 
N = Qtot. For the Keystone sample, this version was just slightly more (about 7%) than my exact 
algebraic v ersion of: 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

Dt = Qm(Tm+Tqd)/2 = Tm^2(VaVd/(Vd-Va))/2. 

The approximate field version is much higher than the exact: about 50% based on the 
Keystone sample. The 18 second approximation is about 27% low for the Keystone sample. When 
the queues are very small, i.e., 5 to 15 cars, all of these methods converge. 

Other Equations 

More equations that are useful: 

S = L/((Tm - Tg) X C) = train speed in mph 

where: 

L = train length in feet from UP data 

Tm = gate closed time in minutes 

Tg = gate is closed when train is not blocking crossing = 0.5 minute 

C = conversion constant = 88fpm/mph (88 feet per minute = 1 mile per hour) 

Likewise: 

Tm = L/(S X C) + Tg 

Te = L/S + Tg + Tqd 

Tqd = Qm/(Vd - Va) 

Qm = Va (L/S + Tg + Ts) 

Qtot = TeVa = Qm + VaTqd = Qm + VaQni/(Vd-Va) = QmVd/(Vd-Va) 

Ts = time for queue to start in motion after gate goes up = 3.5 seconds in Wichita, but our 
Reno observations included that in the gate time, so Ts = 0 in Reno and Qm = VaTm. 

Model Calibration 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

The check data set was used for calibration. It consisted of about 40 video train observations 
each for Kevstone and Virginia Stteets and about ^0 video ttain observations each for the remaining 
three stteels. Keystone and Virginia were sampled much more heavily than the other stteets because 
there was much more delay on those two stteets during the survey week. While a range of ttain and 
ttaffic events from high to low delay was sampled, the sample effecfively included all ofthe events 
wilh high delav. The calibration procedure for all streets but Cenler was: 

1. Calculate the maximum queue (the queue at the time the gate opens after passage of a ttain) 
from components measured in the data check (lotal cars delayed, gate down time, event 
time). 

2. Apply calibration factors to the 15 minuie approach volume from the tube count to force, on 
the average, maximum queue = [ttaffic flow rate] x [gate closed time] to equal maximum 
queue from Step 1 above. 

3. Determine the average dissipation rates of queues from the check data, by type of stteet 
(Table 7.1). 

4. Apply the calil: .ed traffic flow rate to the delay formula (Section 3.1) where the formula 
is used wilh the uncalibrated gate down lime from the February survey and compared wilh 
the results of the another version with all calibrated variables, including an average 
dissipation rate. 

This calibration corrected for errors in the tube counts as well as discrepancies that came 
from applying a 15-minule count flow rate to the shorter gate down lime wiUiin the 15 minutes. That 
is. on the average, the 15-minuie flow rales should give a good approximation ofthe flov/ rates 
during the train events within the specific 15 minutes, but due lo variations wiihin the 15-minute 
period, the average is only an approximation. Video check counts were performed of ttaffic samples 
on all streets excepi Cenler, for which the video record included only the time during ttain events 
instead of running continuously. The resulting calibration was within one percent ofthe directly 
measured delay. 

There were two variations on the above procedures: 

1. The average value of the dissipation rate in Step 4 did not work as well on Virginia Stteet. 
An additional calibration factor was consequently used lo match the model output lo the 

directly measured delay. 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

2. The check data for Cenler Sireet consisted only of the maximum queue, with survey gate 
down time, so the calibration procedures used measured maximum queue and calculated total 
queue (total cars delayed) and queue dissipation time, essentially working the calibration 
formulas backwards from the other stteets. Because the Center Stteet Bridge over the 
Truckee River was closed in the winter, ttaffic and delay were very low on Center Stteet, 
leading lo a simple situation to model. Dissipation rates were assumed similar to Sierra 
Stteet, which is similarly one way with traffic signals at tl.e ttacks. 

Base Delay from Turns and Traffic Signals 

Base intersection delay is not calculated because it factors out of the difference in between 
pre-merger and post-merger delay. That is, the intersection delay would be a function of approach 
ttaffic. signal liming, and oercenl tums. None of these vary wiih the number of ttains, so the l2a2£ 
intersection delay component is a constant wilh increasing ttains. 

Application to all Sixteen Streets 

The remaining 11 streets were modeled on the basis of similar surveyed stteets. The main 
criterion was the presence or absence of tuming movements or ttaffic signals close enough to the 
crossing to cause lower queue dissipation rates. The complete list of 16 stteels analyzed was as 
follows: 

Street Name Tvpe for Analvsis Model Street 
Woodland Ave Low volume rural Keystone adjusted 

Stagg Low volume rural Keystone adjusted 

Del Curto Dr Low volume rural Keystone adjusted 

Keystone High volume arterial Itself with adjusted ttaffic 

Vine Low volume arterial Arlington adjusted 
Washington Low volume arterial Arlington adjusted 
Ralston Low volume arterial Arlington adjusted 
Arlington Median volume arterial Itself with adjusted ttaffic 

West St Low volume arterial Arlington adjusted 
Sierra Downtown arterial Itself with adjusted ttaffic 

(adjacent signal) 
Virginia DowntowTi arterial Itself wilh adjusted ttaffic 

(adjacent signal) 

Center Downtown arterial Itself with adjusted ttaffic 
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Appendix I 
DELAY EQUATIONS AND MODEL DEVELOPMENT 

(adjacent signal) 
Lake Median volume arterial Arlington adjusted 
Morrill Ave Low volume industrial Keystone adjusted 
Sutro Sl Median volume arterial Sierra adjusted 
Sage St Low volume arterial Keystone adjusted 

Stagg was included although it is a private crossing because it is of concem to the City of 
Reno. In general, private crossings were not included because of the lack of public access and very 
low volumes of ttaffic. 

Overlap Trains 

Overlap ttains were included in the model, with a weighting procedure developed to include 
fewer overlap ttains at 12.7 ttains per day and more at 24 ttains per day than were in the sample data 
set with 20 trains per day. Inclusion of the overlap ttains increased the effect of a 10-mph speed 
change by about 20 percent, making the model more robust. 

Queue Dissipation Rates 

Tab.e 7.2.1-1 lists the base dissipation rates used in the model. The 16 stteets listed in 
Table 7.2.1-2 indicate how the per lane base dissipation rales were applied to other streets. 
Saturation dissipation rates were measured for the five base stteets and are considered very reliable. 

Adjustments for Number of Trains 

Total delay was assumed to be linear with the number of ttains. That is, while delay i.. very 
nonlinear within a ttain event, the train events are assumed to be independent and therefore linear. 
Overlapping trains, which are obviously non-linear, were weighted to reflect their average 
probability of occuning, which depended on the average total number of freight ttains expected per 
day. 

This procedure for adjusting for the number of ttains in the delay model was simply to ratio 
the total delay by the number of daily freight ttains for the base or merger cases, 12.7 and 24, 
respectively, as compared with 20 for the model data. Delay from overlapping freight ttains received 
additional ratios of 12.7/20 or 24/20. respectively. The remainder of this section presents the results 
of this model. 
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YEAR 1995 VEHICULAR TRAFFIC AND PRE-MERGER TRAINS WITH 
YEAR 2000 VEHICULAR TRAFFIC AND POST-MRRGER TRAINS 



Appendix J 
PRE-MERGER AVERAGE DAILY VEHICULAR DELAY 

WITH 1995 TRAFFIC 

As a sensitivity test, pre-merger average daily vehicular ttaffic delay was computed with 
1995 traffic volumes instead of 2000 traffic volumes. The results were then compared wilh pre-
and post-merger vehicular delay based on 2000 traffic volumes. Figures 1 through 3 illustrate 
the results. Instead of 189 hours of total delay with 2000 ttaffic (Figure 7.1), Figure 1 shows that 
the pre-merger projected delay with 12.7 trains and 1995 ttaffic would be 166 hours. Figure 2 
corresponding depicts a total daily vehicular delay with 2000 traffic and a post-merger volume of 
24 irains per day to be 373 hours, an increase of 207 hours attributable to the increase in ttains 
and the increase in iraffic between 1995 and 2000. From Figure 7.2, the increase in vehicular 
delay from the increase in trains only would be \ S< hours (from 189 to 373 hours). 

With a 10-mph train speed increase as miiigation. Figure 3 shows that the total daily 
vehicular delay for a post-merger volume of 24 freight trains per day and 2000 ttaffic would be 
154 hours. 12 hours less than the pre-merger delay of 166 hours wilh 1995 ttaffic. Thus, 
speeding the trains up by 10 mph reduces the post-merger vehicular delay to below pre-merger 
levels regardless of whether the pre-merger ttaffic is assumed to co'Ttspond to 1995 or 2000. 
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RENO MITIGATION STUDY 
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Figure 1. Delay for Pre-Merger 12.7 Trains 
Projected Reno Average Daily Vehicular Delay from Freight Trains - Year 1995 Vehicular Traffic 
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RENO MITIGATION STUDY 

100 

80 

60 

3 
O 

TO 
0) 
Q 

o 
IZ 
0) 

> 
^ 40 ro 
O 
<u cn 
ro 
k -

<v > 
< 20 

Figure 2. Delay for Post-Merger 24.0 Trains - No Mitigation 
Piojected Reno Average Daily Vehicular Delay from Freight Trains - Year 2000 Vehicular Traffic 

79 

10 

TOTAL DELAY = 373 hours 

Total Delay Due to Merger = 373 -166* = 207 hours 
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RENO MITIGATION STUDY 

Figure 3. Delay for 24.0 Trains, Train Speed Increased by 10 mph (Keystone to Sage ) 
Projected Reno Average Daily Vehicular Delay from Freight Trains - Year 2000 Vehiculai Traffic 
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TOTAL DELAY = 154 hours 

Total Delay Due to Merger = 154 -166* = -12 hours 
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FRA GRADE CROSSING ACCIDENT ESTIMATION METHODOLOGY 
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PPJErACE 

The Departaenc of Transportation's (DOT) rail-oiS-lwa/ crossing accident 

p red ic t ion foraula and resource allocation nodel were developed at the 

Tr:=".^?ortatior. S/steos Center (TSC) under the sponaorahi? of the Fede.-al 

?.ail-cad . \d=ini3t ra t icn '3 (F?>A) Off ice of Safety Analysis and the Fede.-al 

f-'-WA) Off ice of Research. When used together, these 

croce<:-res prcride a systesatic seans of Essistins i n nalcins a prel ininary , 

ccz^vzi a l loca t ion of ' funds a:=ons individual crossings, considering availacle 

.nprcvenen-. options. These procedures provide a .-anked l i5 t i r . g of o.-05si.-:gs 

-r.^oh oan then Se used as a s^iie fo r selectir.g crossings for on-site v i s i t s i y 

•i-agncst-o teans. States and .-ail.-oads are invited to contact t.he FHA, .=̂HWA, or 

-.-.e author of th is report for assistance in using the .-esoorce a l loca t ion 

prccecures . 

Th::s -epcr-, provides an ove.-v,ev cf t.-.e use ar.d output of t-hese procedures. 

Th.e autnor had t.he aajor role in fo.raulating the resource al locat ion nodel wnile 

: r . Ferer H. -engert/TSC had the priaary role in developing the DOT rail-highway 

crossing accident prediction foraula. 
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.1ST OF S:WBOLS 

ra = 

-o 

or 

f i r ^ l predicted number of accidents per year 

i j i i t i a l predicted number of accidents per year • 

number of hig.-.way vehicles per day 

nu-Tsber of through trai.ns per day during daylight 

facror fo r n'umber cf t.-:rough trii.ns per day curi-ng daylighr 

EI = exposure index factor based on the product c 
vehicles and t ra ins per day 

h i = number of highway lanes 

TL. - fac tor for number of hig.hway lanes 

hp = hig.hway paveo?, yes = i .C, no = 2.3 

H? = fac tor fo r highway paved 

K. = basic accident prediction formula cotjstant 

ns = majdmum t.i.aetable speec (mph) 

MS = fac::cr fo r maximum tiaetable speed 

mr = numbe.'" of mal.-: tracks 

= facror f o r number of mai.n taclcs 

N = nuaber of accidents recorded for a crossing i n T years 

t = numoer of traJ.a3 per day 

t t - number of through trains per day 

TT = fac tor fo r number of througn trains per iay 

number of switcn t rains per day 

fac to r fo r nunber of 3witch trains per day 

numoer yaars of reco;cea accident data 

weighting f ac to r i n DOT accident predictioB formula 

1 f o r urban croasirigs, 0 for rura l crossings 

= faccor f o r urban-rural 

r i i / T i i i 

i che number cf hignway 



1. IN7RCD0CTI0N ' •', • 

This reoort is a revision of a previous report with the same t i t l e . (1) The 

oresen:: report contains a revised accident prediction formula based on recent 

inventory data and recent accident experience. The .-eport also ccntair_3 

formulas which calculate severity prediction; i t contains extended warni.ng 

device effectiveness data; and i t contains the inclusion cf the stop sign option 

i.r t.he resource al locat ion nodel. 

Under Section 20 3 of the .-lignway Safety Acts of 1973 and 19T5 and the 

Surface Transportation Assistance Acts of 1973 and 1922, Congress provided 

.'"uncir.g aur.hcrirationa for individual states to improve safety at public r a i l -

hig.rway crcssi.ngs. Included i n these aut.horirations is fur.di.ng for the 

i n s t a l l a t i o n of active motorist warning devices, such as flashi.ng l i g h t s cr 

flas.hi.ng l i gh t s with gates. These devices a.-e an important part of crossi.ng 

safety improvements. In support of these safezy e f f o r t s , several projects r.ave 

oeen uncertaken by the U.S. Department of Transportation (DOT) to assist states 

and .-ail.-oads i n determini.-.g e f fec t ive allocations of funds fo r rai l-highway 

crossing safety improvement. One project is the development of a resource 

a l loca t ion procedure which assists i n aoniir^ting and .-anlcing crossings f o r 

safety improvements to assure maximLmi safety benefits fo r a given l eve l oi" 

.'^unding. OCT'S .-escurce al location procedure •..s based oc two ana ly t ica l t c o l s : 

an accident predict ion formula and a resource allocation model. The purpoae o f 

t.hi3 report i s to describe these tools in non-technical language and to explain 

the applicat ions fo r the resource allocation procedure. 

A Joint U.S. DCT-AA.H National Rail-Highway Crossing Inventor/ (DOT Crossing 

Inventory; was completed i n 1976. Updated inventory data are published 

innuaJ_ly. C2; "he DOT Crossing Inventory containa characteri.'jtica of a l l r a i . 1 -

highway crossings i n the United Statea, gives 'uniform information on each 

crosaing, and provides an impr~3ved basis f o r .~ail-highway croaaing accident 

p red ic t ion . 

X numoe.'* of croasi^ig hazard foraulaa have bees developed*'and used? 

ertanaively i n aealing with solatiana to the rail-highway croaaing 3a.f»t7 

problea. (3) I^:e DCT accident prediction fonaula i s baaed on the extenaiTe data 

m the DOT Croaaing Inventory and ia an iaproveaent over other hazard fo rau laa . 



A flow diag.-aa of the DCT accident and severity predict ion formulas, 

showi.ng the data bases employed, is described in Figure i . . Further information 

on these procedu.-es is cortai.-.ed in another DCT report , i ' i ) The theory 

anderlyi.ng the formulas is contained in a separate report. (5) 

-Ka, 
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U.S. OOT-AAR 
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INVEJ^TOHY 
OATA f1L£ 

A C C O E M T 
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CCOSSiNCS 

FIGURE 1. DOT RAIL-HIGKWAr CRCSSING ACCIDENT AND SST/EHi: 
PREDICTION FOR.MULAS 



DOT ACCIDENT PREDICTION FORMULA 

The DCT accident prediction formula was developed usi.ng the data shown in 

-•gure 1. Three formulas are used to calculate predicted accidents: a basic 

formu] -ormula whicn contains factors .-om the c.-ossing inventory, a second formula 

wnioh incorporates accident history as an e x p l i c i t factor, and a th i r d formula 

wr^oh involves a .-.o.'-naliting co-.stant. The t.-.ree formulas, given in a ge.neral 

ror=" are shown in equations [ l j , 12!, anc [ { \ respectively. The output of 

equation ! l ] is an input to equation 12L The output of equation [ 2 ! is the 

incut to equation [31 - I^e output of equation [ - i 13 the precicted accidents 

cer vear for the crossi.ng of interest. 

= :< X EI X DT :C MS X MT X HP .C r._ L 

= ~° (a) • - (.N/T), To = 1/(0.05 [2 

p.36̂ 'JB passive Devices 

A = / .38873 Flasning Lignts 

.31313 Gatas 

[3] 

The oasic formula [ ' ] was developed using a .nonlinear mult iple reg-essicn 

technique aa applied to c.-ossing characte.-istica contained i n the DCT C.-oasing 

inventory and to accident data contained m RAI3S. The basic formula consists 

of a numcer of mul t ip l i ca t ive factora , each .'actor .--presenting a characte.-istic 

of t.he crosaing described i n the DOT Crosaing Inventory. The numerical value o f 

eacn ."actor is related to the J t a t i s t i c a l influence wr^ch the speci f ic crossing 

_ha.-3ct<=rict:c has on the predicted numoer of accidents. The values 

of (a; caiu--l..r.ed r.-oo equation [1] cculd oe .offaidered accident pr^dirhi .na , 

tat they .have not been normalized A:roperly. Three aeta of eq'.:ationa are uaed to 

determine the -/aluea of each .'actor, corresponding to the fo l lowing categories 

of warning devices: passive waming devices, r .aahing . i gh t a , and flaahing _ 

l ignta -with automatic gates ~ SpeciTlc equations f o r the crossing characteriacic 



th< 

i-.,^-,,!;,. -cuation [21 calculates a value (3) 

-.ro =f twe separately derived predictions. The two 

factors by the th.-ee warni.ng device categories are shown i n Appendix 3. Each 

sit of factor equations should only be used for c.-ossi.ngs with the warrJ..ng 

device catago.-y for which i t was designed. To calculate the value of (a) at a 

o.-ossi.ng with crossbucks, for example, the passive set of equations should be 

used, -n l i e u of usi.ng t.he actual equations in Appendix 3. a ve.-y gcod 

app^oximltLn can be achieved by usi.ng the range values for each f-actor. These 

values are tabulated i n Appendix C 

r-f -t^ti.r^ -"o'—ula ia limited because certain The oreciotive capaci-/ o. ̂ ..e -as-- — — — 

.moortant crcssing cnaracteristics, such as site distance at the crossing, are 

-ct -nc-uced m the DCT Crossing Inventory. Inclusion of actual accicent 

n.story at crossings, as is core in equation' 2!, dramatically improves the 

orecictive capaoilities of tne formula. Equa 

-r_icn is a weignted averag 
- ^ ' i-....- ^„,.--^r.f, I • i •.•r--n pro vices a prediction on oredictions are the va_ue .a; .rem equc—.n ' j> ^ -

tne basis cf a crossi.-.g's c.na.-ac-eristics (as describee in tne DCT Crossi.ng 

Inventory;, a-nd tne actual accicent .-_3to.-y at a crossing. wnicn is equal to t.ne 

numoer of previcus accidents (N) divided by t.-.e number of years of cata (T) -

The^alue of (T) is usually taken to ce f i v e . To get the f i n a l predicted ^ 

accidents (A\ (3) is multipled oy one of t.hree cor.stants as indicated by [3]. 

The particular constant depends on whether the c.-ossing has a passive device 

:e.g., crossouck), a -aanlng lig.-.t, or a gate. These constants adjust the 

predictions to r e f l e c t more .-eoent levels of accident experience. They w i l l be 

recalculated periodically and publisned annually i n FRA's Rail-Highway Crossing 

Accident/Incident and Inventory Bulletin starting -with B u l l e t i n No. 10 to be 

puDlished i n 198S f c r Calendar rear 1987-

Values for (3) f.-rm equation [ 2 ] are tabulated in Appendix A for d i f f e r e n t 

•^ues of (a; from equation [l], and\he number of accidents (N) for f i v e yeara 

of accident nistory data. The "'most recent five years of accident history data 

snould be used to ensure good performance from the formula. Accident nistory 

information older than .Ive years nay be misleading becauae of changes i n 

c-cd.^ng cnaracterlstica. Tables for one, two, three and four ,:ara of accident 

nistory are publiahed i n the UaerT Guide, Th^-d Edition 'i . :'.>re."ring to the 

table i n Appendix A, the -/alue of (3) is determinec .Taa the intaraection of the 

appropriate column and .-ow f o r the values of (a) and (H). For example, i f a = 

0.10 and N = 1 for f i v e yeara of data, the value of (3) i s 0.1^3-



Use of the DOT accident prediction formula i s i l l u s t r a t e d below. 

Characteristics of a sample crossing from t.he DCT Crossi.ng Inventory and HAIRS 

are shewn in Table 1. • 

TABLE 1 . raARACTSRISTICS OF SAMPLE CRCSSING 

:HA.=.ACTERI3TIC VALUE 

Present warr.i.ig device C.-ossbucks 

A.-.nual average daily highway t.-affic 350 

Total number of t.-ain icveaents per day 15 

Total numcer cf through t.-ai.ns per day 10 

Total numoer cf switch trains per day 5 

Numoer cf rai.n tracks 2 

Total numoer of tracks (nain and other) 2 

Numoer cf tnrough trai.ns per day duri.ng daylignt 

.Highway paved? yes 

.̂ .a,ximum timetaole speed, npn ao 

Numoer of highway lanes 2 

Urcan - rural location Rural 

;̂ umber cf years accident data (T) 

.'lumber of accidents (N) i n (T) yeara 2 

The basic formula [ i j is f i r a t -uaed to determine t.he value of ( a ) . The 

valuea of the formula factora fo r a paaaive crosaing are determined from 

Taole C-1: Z - 0.0006938; EI = ^2.39; DT = 1.79: -MS = 1.36; JfT = l.OOv 

:•{? = 1.00 a.nd .TL = 1.00. Substituting the factor valuea i n th.v basic formula 

y i e lds : 

a = .T X ZI X DT X .M3 .1 .MT .t ^ I SL 

= 0.3006938 X !12.:5 X 1.79 i 1-36 I l.CU Z 1.00 X 1.00 

= 0.072 



I 
I 

;st infc.-mation. 

I 
. -he'value of (3) is determi.'̂ .ed by comblni.ng t.he ralue of (a) wxth che 

|-.ss-ns's accident history, using either equation [ 2 ] or the table i n 

-i-pe-^-x A -or ve years of accident data. From Appendix A, witn a = 0.072 and 

I n ac-^dert nistory of two accidents (N = 2) during the past five years, the 

va^ue o^ (3: IS 0.196.» Thus, the f i n a l accident prediction value (A) from 

formula [ 3 I i s A = 0.36Un X O.196 = O.169 accidents per year. This could be 

interoretec as one accident in six years. 
.--~-,.'=> .-r3«! c-m-a—d with other rail-highway -Wg 3(;''"''e"t orecictior: :ormu_a was c-tOKa.« 

^-os^-^g Icc^dent prediction .ocels. S t a t i s t i c a l tests wnicn compared these 

'cdels indicated that the accuracy of DOT'S formula is superior for ranking . 
<r<-,00 - -c- -""ormu'a i s based on tne —-ss'-gs tv orecicted accicent ^eve.s. Since -..e .v.. .or-u_a 

£ c - --oss^-g inventory, a ccomcn data base of crossing characteristics i s 

ava--ao-e to formula 'users. As t.he DCT C.-ossir.g Inventory i s updated and the 

|RAIRS hata is expanded, the DCT accident prediction formula w i l l r e f l e c t the 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•'linear in te rpo la t ion was ua ed to certain th i s value. 



3. DOT SEVERITY PREDICTION .-ORHULAS 

The DCT severity prediction formulas were developed using the data shown in-

-e 1. Two basic ki.nds of severity predictions can be made: f a t a l accidents 

per year and casualty accidents per year. Fatal accidents a.-e accidents which 

result in a .""atality, and casualty accidents are accidents which result i n 

either a f a t a l i t y or an injury. Bcth ki.nds cf accidents are reported annually 

bv tne FRA. (1) 

-a ' -

In order to dete.-mine f a t a l accidents per year, given that <n accicent 

occurred, the p robac i l i ty that a f a ta l accident occurred, denoted ? ( F A | A ; , is 

f i r s t calculated usi.tg tne .-crmula: 

P(FA|A) = 1/(1 - X MS X ."T X TS X UR). [ ^ ] 

The equation f o r P (FA!A} and numerical '/alues fo r the mu l t i p l i ca t i ve factc^s in 

t.he de.ncai.nator are given m Appendix D- The na-aoer of f a t a l acciderts per 

year (FA) i s then obtained by tne formula "A = A X ? ( F A ! A ) . 

In order to determine casualty accidents per /ear, given t.nat an accident 

occur-ed, the p robab i l i t y that a casualty accident occurred, denoted P(CAiA), i s 

f i r s t calculated 'uaing tne fomula : 

? ( C A I A ) = 1/(1 * ZC X .MS X TI X UH) [ t ] 

The equation f o r ? ( C A | A ) and nuae.-ical values fo r the mu l t i p l i c a t i ve factora in 

the denominator are given in Appendix D. The numoer of casualty accidents per 

year (CA; i s t.hen obtained by t.he formula CA = A X P ( C A | A ) . 

I n addi t ion to these two predictiona of crossi.-'.g accide.-t seve.-ity, a 

combined caaualty index (CCD can be calculated. I f th is .-aeasure is spec i f ied , 

the 'uaer muat proride a conatant which estaolishea how .many i n j u r y accidents are 

equivalent to a f a t a l accident o r e r a l l . I f i t i s aasumed that ^0 i n j u r y 

acciienta prorice the same societal losa aa one f a t - i l accident. -.ociag thac 

CA - FA is t.he number of i n j ' i r y i.<cident3 per year, then 

ccr = 50 .S'A CA - F&. [ o ] 

= ^9 FA ^ CA 



. w o . 5 X 0.025 X 0.31 1 X 1. 169 X LOGO) = -087. 

DO- severity prediction formulas i s i l l u s t r a t ed - by the example 
Use o. t.he DC sever--/ i'i. ^ '•atat 

. , - 3 . . . , r - o . Table D-1 '-lues of the factors needed to caicula.e ...e . a t a . 

• r- - !i4G a MS = 0.025, TT = 0 . 3 1 1 , TS = l - i o ^ , and accident p robab i l i t y are: = •'«G-9, -MS - u 

•JR = 1.000. subs t i tu t ing in formula [uJ yields: 

?(FAlA) = 1/(' 

Ih_3 prod'-ces: 

, , ^ , ' -r -1 .-'o- - 0 '^ta" accidents per year, 
r.:;. = A X ? (FAIA) = C.lo X 0 . J 8 , = 0. J • .—a. 

-his could be interpreted as or.e f a t a l accident i n 71 /ears. 

.-^m - a t l e D-2, values . f tne factors needed to calculate the casualty ^ 
.. ..p. V..; - 0.2S2, T-: = 1 .259, and UR = l.oCu 

accident p robab i l i ty are^ = - . - c , 

Sucat i rutms i n fomula [ z ] / : -el is : 

P ( C A ' A } = 1/(1 - - ^ 8 1 X 0.232 X 1.259 X 1.000) = 0.386 

Th—3 produces: 

accidents per year ;A = A X ?(CAlA) = 0.l6 X 0.336 = 0.062 casualty 

i l d be interpreted as one casualty accident m lc year 
This ecu: 

Uamg the value of 50 in ju ry accidents being equivalent to one f a t a l 

accident, t.ne combined casualty index, 'uaing |_6], i s : 

CCI = ^9 TA - CA 

= 0.75 

:^is -nl'ue . f CCI could be interpreted a., being equivalent to one i n j u r y 

accident -±-.-7 ••3 jeara. 



U. .=£S0URCS ALLOCATION .MODEL 

-'̂ e -source allocatior .^odel, s.hown as pa.-t of the resource allocation 

procedure i n Figure 2. i s designed to nominate crossings for improvement and , 

s-.gg-st i n s t a l l a t i o n of t.he types of wa.-.nir.g devices which maximize safety m 

the xost cost effective manner. (5) Input to the resource allocation model 

•-c-udes t.-.e .-.umber of accidents predicted for each c.-o3Si.-.g. the severity 

oredictions, tne cost anc effectiveness of different safety improvement 'ptions, 

and the budget level a'/ailable for c--ossi.-.g safety improvement. Accident 

oredictions can be mace fc r a c.-ossi.ng by •usi.-.g a.ny accident p.-ediction formula 

wnicn computes t.he expected numoer of accidents per year-

The re3cu.-ce allocation ncdel .-equires estimated costs for r-a3.-.i--.g l i g h t s 

at a passive crossing, fla3hi.-.g lights a.nd gates at a .oasaive c.-033i.-.g, and for 

sates at a c.-ossi.ng al.-eady equipped witn fla3hi.-.g l i g h t s . The .-ecui.-ed cost 

cata .ray be specified by t.he user of the ncdel. cr data f.-cm a recent DCT sfudy, 

snown in Taole 2, ma/ be used. (7) The cost data may be t o t a l l i f e - c y c l e 

costJ - t.he sum of procurement, i n s t a l l a t i o n , and nainta.nance - or t.hose 

a.,sociated -with a particular compcnent of life-cycle costa. The cost data may 

also be i n s t a l l a t i o n costa. 

TA3LZ 2. COST PARA.METEP.S FCR CROSSING VA.RNING DEVICES 3 1983 DCLLA.RS 

I.MP RCVEME.NT ACTION LIFE CfCLZ CCSTS INST.ALLATION CCSTS 

Passive to Flashing 
Lights 

$5^,500 $43,300 

Passive to Flashing 
Lights -with Gates 

$82,000 $65,300 

Flaahing Lights to 
Flash:ng Lighta 'with 
Gates 

$77,^00 $53,700 "111.. 
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similarly, the effectiveness of these warning device improvement opCior.s 

Bust be specified. Ef.'ectiveness is the deciaal amount by which accidents are 

reduced with installation of the given warr.ins device. Values of ''^-^''^ '^*^-'=-

ef-'ectiveness have been obtaLned by the DOT sfudy. (7) Th.-ee standa.-d 

e-'-^c-ve-ess '/alues have been determi.ned -which a.-e based only on the present 

warning devices and the proposed warni.ng devices. In addition, twelve extended 

..-.ct- vo.ness •values have been determined which depend on the present and 

prcposec warning cevices, on whetner tne crossing has a single track ^'^—^^^ 

_ ._K«.. »-a--.» -ct" cs.-r -s less tnan or equal to .C cr tracks, anc wnetner t.-.e number o. -. a-..3 .-e. -a/ -=> 

greater t.han or equal to 1 ' . The user cf t.-.e .-esource al locat ion mocel can 

Icocse wnicn set of values to use. The DCT ef .-ect ive.ness '/alues a.-e sr.own i n 

Taole 3. A l t e rna t ive ly , i f users have ether effectiveness '/alues wnich tney 

believe are prei^a.-able, t.hese .:iay be specified i n eit.ner tne stanoard or 

extended fo.-mat. 

TA3Li 
/-'JESS V.ALUES FCR CRCSSING VA.RNING DEVICES 

I.MP.RCVEME.NT ACTION 
2TANDA.=D 
EFFECTIVENESS 

CTENDE: 3FFE —/'-jiESS 

I.MP.RCVEME.NT ACTION 
2TANDA.=D 
EFFECTIVENESS T.1AINS < 10 T.RAi:̂ S > 11 

I.MP.RCVEME.NT ACTION 
2TANDA.=D 
EFFECTIVENESS 

SmGLE 
TRACX 

MULTIPLE 
TRACK 

SINGLE 
TRACX 

.MULTIPLE 
TRACX 

Passive to Flashi.ng .70 .75 . 55 .51 

Lignta 

Passive to Flaahi.ng .33 .90 -36 .30 .73 

Lignta -with Gatea 

Flaahing L igh t s to .59 .39 . 55 .59 . 53 

Flasning L i g h t s w i t n 
Gates 

The resource a l l oca t i on model is uaed in i t i a J^y to develop a ranked l i s t of 

benefi t /cost r a t i o s , .--presenting improvement project decisiona f o r each of the 

c-oaaings and optlona 'under eonaideration. Fcr a croaaing -/i-tn mult ipla" t.-^'c^.s, 

t.ne Ttodel speciflea gatea aa the <»nly improvement opt ion. T^e benef i t ia tne 

predicted number of accidents prevented per year, the predicted numoer of f acal 

Occidents prevented per year, or the predicted .-educed comoined casualty index. 

n 



The cost i s that specif ied for the warning device to be i n a t a l l e d . - The model i s 

an aid f o r the decision maker in his/her detarmi-nation of the mcst cost-

benef ioia l c.-ossing improvements. Using the model, the decisio.n-maker ia 

provided with a l i s t of possible improvement projects that maximize estimated 

benefits for the available fundi.ng. 

An example of an application of the resource a l loca t ion model is shown i n 

_. . . _ - ..„.,r,tt-o '•ryr- a r-ven set cz uraaa- i i f t i = - i i . . ' ' -
Ta t le -

:n costs cf Taole 2 a.nd t.he extenced 

T.his table shows the results for a given set c f crossings fo r a ouc^.. 

of 51,000,000, asaumi.ng the i r u j t a l l a t i 

ef 'ectiveness values of Table 3- The l i s t shows the reccmmencec improvements 

sorted by benefi t /cost r a t i o , where benefit i s tne extectad acc-tent recucticn 

The i : lhe p-esent warning device, the predicted accidents per year, and the 

i:aprove=ent costs for eacn c.-oasing a.-e also Incl'uded. The sum of t.ne 

^proveme.--t coata i s $99^,^00, which is J-uat under t.he budget of 21,000,000. I f 

or.e nore c.-osai.-.g improvement we.-e added to t.he l i s t , the bucget would be 

exceedec. 

These results are indicat ive of the computer output t.tat is avai .aole. 

Sc'-twa.-e 13 available that w i l l snow additional c.-osaing characteris t ics that 

enter intc t.he model. The software w i l l also produce the output l i a t sorted by 

crossing ID and provide a con'/er.ient summary of a l l the input parameters ( ^ ) . 

An optional feature h.a3 been added to the .-e30u.-ce a l loca t ion model 

pe . - ta^ng to stop signa. In tne DCT study i t waa fou.nd t.tat stop signs, wnen 

ina ta l led at paasive c.-oasinga, "nave an ef-'ecti'/eneas of 0.35 and an average 

inat<. l la t ion coat of 5^00. (7) l i e . ^ ' A haa eatablished guidelinea f o r the 

selection of candidate croaainga f o r stop signa. (3) V i t h auch a high 

benefit /coat r a t i o i t ia important to know -whicn croaainga meet theae 

g-uidelinea. Therefore the .-eaourcs al location procedure iden t i r i ea paaaive 

c.-oasinga -whiah s a t i s f y the foUowing c r i t e r i a : 

Laaa than ^00 AADT for r'oral .-cads. Lass than 1500 AADT fo r urban 

.-oada. 

2. Singli t.-ack- ' 

~. Greater tha-n 10 trains per day. 

Crosainga so i d e n t i f i e d may also be .--comnended fo r an a c t i ' ^ waming device by 

the resource a i loca t ioa mcdel. The Judgment of the c^sasing diagnoscio teaa 

wculd oe used at th ia point to aake the beat iaproveaeat decis ion. 

t2 



TABLE '-i. RAlL-aXGHWAT CHCSSLNG RESOUHCS ALLOCATION RESULTS 

C.-ossing 
ID 

Be.ne f i t / C o s t 
Sat io 

Recotmaended 
Improveme.nt 

Improvement 
Cost 

Present 
Varr^i.ng De'/lca 

Predicted 
Acc./Year 

2SttM 3.50 Gate $53,700 F laah ing L t . .306 

63 6 R 2.53 Gate 65,300 Passive .195 

363H 2.51 Gate 53,700 Flashi.ng L t . .172 

365.M 2. 51 Gate 53.700 F laah ing L t . .172 

353C 2. ^- Gata 5o,7C0 F las .hing L t . .151 

c39L 1. c5 F lash ing L t . 'JrZ, 300 Passive 

1. 39 ^3,300 Pasai'/e * * • 
» ( 1 « 

37TG 1.^5 Gate 53,700 Flashi.ng L t . .095 

332D :.'VA Gate 53,700 Flaahi.ng L t . .095 

175X 1.39 Gate 55,300 Passive .105 

1.25 ' Gate 53,700 Flaahi.ng L t . .082* 

1530 1-21 Flas.-.i.-.g L t . .13 ,3C0 Passi'/e .070 

15^X 1.21 Flashi.ng L t . -••3,300 Passive .070 

5511 1.21 Fla3hi.ng L t . U3,300 Passive .087 

Q31G 1.21 Flashi.ng L t . '•i}.. 300 Passive .087 

3893 1.13 Flashi-ng L t . 43,300 Passive .069 

oUGF 1.12 Flaahi.ng L t . 43,300 Passive .066 

370 J 1.06 Gate 53,700 F laah ing L t . .070 

153M 0.98 F laah ing L t . U3,300 Paaaive .058 

1 3 / 1 * 



APPENDIX A 

IA3LE VALUES FCR ACCIDENT :-JI3TC.''.r FORMULA 

Table .A-1 gives the value of (3) for'a crossi.ng from equation [2] based on 

output (a) of equation [1] a.nd t.-.e c.-ossing's fi'/e year accident history, 

example, i f the -/alue of (a) is 0.20 and the c.-ossi.ng experienced fwo 

Ldenta duri.-.g the past fi-/e years, t.he -/alue of (3) would be 0.311. 
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TAUl.E A- l . VALUES Uf (U) CAl.CUl.ATEU EitOH VAl.UEii OE (a) ANU ACCIDENT llliiTOItY (ElVE YEAIIS OE ACCIDENT DATA) 

HRtltlCTION 
FROM BASK; 
MODEL* (») 

NIIMIiliU Ol'- ACCIDI-KIS (N) 
IU 11 12 11 

0.00 
0.01 
0.02 
0.01 
0.04 
0 .03 
OlOi 
0.07 
O.Ok 
0,09 
0.10 
0.30 
0.30 
0 .40 
0 .30 
0 ,40 
O./O 
o .e . i 
O.fO 

.00 
.10 
.20 
.30 
. 40 
.30 
.40 
.70 

I,tttt 
I . to 
3 .00 
3 .10 
3 .30 
3 .10 
3 .40 
3 .30 

0 .000 

o.ooa 
0.013 
0.021 
0.02B 

.01 ) 

.011 
O.C44 
0,01a 
0.031 
0.037 
o,oa» 
0 . | f i » 

12) 
I ) ] 
H I 
I 47 
133 

0, 197 
0. U O 
O . U ) 
0. l i ^ 
0. U 4 
a. I 70 
0. 171 
0.17] 

174 
174 
177 
I 7 t 
»7» 
160 
ISO 
161 
163 

0.040 
0.034 
0.047 
0.07y 
o.oyo 
0. 100 
0.110 
O . i l 
0.12 
0.13 
0.14 
0. 200 
0.3) 
.24 
.260 
.2y 
.30 
.)( 
,12 
,12 
.1) 
.)) 
.14 
.143 
.14 
.13 
.13 
.13 

0.13 
0.140 
0.14 
0.14 
0.14 
0.14 
0.14 

0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

0.060 
0. too 
O . l l f 
0. 114 
.133 
.147 
. 181 
.»»4 
.304 
,316 
.339 
.111 
.344 

0.400 
0.427 
0.447 
0. 44) 
0.474 
0. 467 
0. 4»4 
0.304 
.310 
.314 
.321 
.334 
.310 
.3)1 

0.3)7 
0.340 
O.B43 
0.343 
0.347 
0.349 
0.331 
0.&3) 

0.1:0 
0.144 
0.1 70 
0. IV) 
0,214 
0.3)) 
0.233 
0.349 
0,263 
0.100 
.114 
,432 
, 491 
.3)6 
.971 
.400 
.431 
.4)6 
.433 

0.444 
0.474 
0.46) 
0,490 
0,497 
0. 701 
0. 706 
0.711 
0.717 
0,731 
0.734 
0,738 
0.711 
0.7)) 
0.7)4 
0.7)8 

0.140 
0.193 
0.323 
0.330 
.274 

.)oa 
,]3) 
,144 
,144 
,103 
. 400 
.31) 
.416 
.477 
,720 
.73) 
.779 
.600 

0,e!7 
0.613 
0.644 
0.633 
0.643 
0 871 
0.600 
0.684 
0.693 
0.6y6 
0.903 
0.907 
0.911 
0.914 
0.916 
0.931 
0.934 

0. 300 
0.3)6 
0.374 
0 .10/ 
0. ) ) 6 
0.)47 
0. )V4 
0,419 
0, 442 
0. 463 
0. 464 
0.444 
0. 7 43 
0,613 
0.647 
0.904 
0.9)7 
0.943 
0,96) 
1 ,000 
1 .013 
1 .026 
1 .0)9 
I .046 
1 .037 
I .043 
I ,07^ 
I .070 
I .084 
I .069 
1 .094 
1.096 
1 .103 
I .104 
1 . 109 

0.240 
(1.363 
0.124 
0. 344 
0. 400 
0.41) 
0. 443 
0, *94 
0.321 
0.347 
0.371 
0.734 
0.67] 
0.934 
1.011 
I .039 
I .093 
1.124 
I . I 46 
I . 146 
I . 163 
I .200 
1.311 
I .334 
I .3)4 
I .34) 
t .331 
1.239 
1 .343 
1.371 
1.377 
I .362 
I .204 
1 .391 
t .3V3 

.360 

.111 

.176 

. 4; I 

. 442 

.300 

.3)3 
0.349 
0,400 
0.429 
0.437 
0.647 
I .000 
t .093 
1 . 140 
1.212 
1 .23) 
1 .264 
I . ) | ] 
I ,114 
I . 134 
I ,)73 
I .)il7 
I . 400 
I . 41 I 
1 . 432 
1 . 411 
I , 419 
1.447 
I . 43) 
t , 440 
I . 443 
I ,471 
I . 473 
I . 460 

0. J20 
0.177 
0. 4)0 
0. 479 
0.32 4 
0.347 
0.404 
0.444 
0.47'^ 
0.712 
0.74) 
0. y/e 
1.127 
1.2)1 
I .)07 
I ,)43 
I . 411 
t . 446 
I . 4/U 
I .304 
1 .334 
1.343 
I ,341 
1.3/4 
I , 3U9 
I . 400 
1.410 
I .430 
I .436 
I .4)4 
1 .44) 

1. A49 
I .433 
I ,440 
I .443 

0.140 
0 . 4 3 ) 
0.461 
0 .3)4 
0.384 
0 . 4 ) ) 
0.477 
0,719 
0.736 
0.794 
0.829 
1 .009 
I .333 
I . )49 
1.43) 
1.318 
I .340 
1.410 
1.44) 
I .473 
I .494 
1.717 
I . 7)3 
» .732 
1 .744 
I .776 
I .7yo 
t .UOO 
I .609 
1.616 
1 .824 
1 . 6 ) ] 
I .6)9 
I .643 
I .831 

0. 400 
0.449 
0.b)J 
o.dyi 
0.448 
0. 700 
0.74U 
0. 7y4 
0.614 
0.U74 
0,914 
I . 200 
I .)U3 
I .306 
I .400 
I ,471 
I .724 
1.771 
I .609 
1.640 
I .647 
I .UVO 
1.910 
1.927 
I .941 
I . y37 
1 .949 
I ,960 
I .991 
2.000 
3.009 
2.014 
3.024 
3.0)0 
3.0)4 

,440 
.313 
.3U3 
,430 
,710 
,747 
.619 
,649 
,yi3 

0.V39 
I .000 
1 . ) l I 
I .309 
I .444 
1.747 
1 .624 
I . UU4 
I . 9 ) ) 

1 .y74 
3,006 
3.0)7 
3 .042 

00 4 
101 
130 
113 
14y 
141 
1 72 

2, 163 
3.191 
3.300 
3. 20d 
3.213 
2 .333 

0. 460 
0.343 
0,4)7 
0. 707 
0.772 
O.Ull 
0.690 
0,944 
0,994 
t ,041 
1 .084 
I . 423 
1 .434 
1 .703 
I .691 
I .974 
3 .043 
2.0y3 
2. 119 
2. 174 
3.307 
3.314 
3.336 
3.279 
3.397 
3.314 

338 
341 
331 
144 
174 
184 
192 

3. 400 
3.407 

320 
406 
4U9 
744 
614 
900 
941 

I .OIV 
1 .071 
1.134 
I . 171 
1 .311 
1 .74 4 
1.931 
3.040 

2. 129 
2.200 
2.357 
3.104 
2.144 
3.176 
3.407 
3. 412 
3.433 
3.474 
3. 493 
3.306 
7 . i i 2 
3.313 
2.347 
3.337 
3.347 
3.374 
3.363 
3.391 

0.340 
0.434 
0.741 
0.621 
O.B97 
0.947 
I .013 
I .094 
I .132 
I .304 
I .337 
1.444 
1 .691 
3.043 
3.187 
3.262 
2.)3U 
3.419 
3.47./ 
3.313 
3.348 
3.379 
3.404 
3,4)0 
3.431 
3.470 
3.467 
2.702 
3.714 
3.739 
3.740 
3.731 
3.741 
3.770 
3.776 

ipor values of (a) between Lhofie l lsLed, linear liiLerpolallnii 1̂  i'eQoim6ei)tleil, 

1 
1 • 



APPENDIX a . . . 

EQUATIONS FOR BASIC FORMULA 

Taole 3-1 l i s t s equations for determini.ng values of c.-ossing charac te r i s t i c 

factors used i n t.he basic formula [ l j . A diffe.-ent set of equations i s provi-ed 

fo r each of the warning device categories: passive, f lash ing l i g h t s , and gates. 

Each set of .''actor equations should only be used fcr crossings witn the warnl.ng 

device category for w.nich i t was desig.ned. To calculate (a) at a crossi.ng -with 

crossbucks, for example, tne passive set of equations -would be used. For cases 

indicatad i n t.he taole wnere the equation is shown as a constant 1.0, i t -was 

found that t.ne characteristic did not have a s t a t i s t i c a l .-elaticnship to 

predict ing crcssing accidents. 
t 

I f t.-.e warning devices at a particular crossing were -upgraded i n t.ne las t 

;-;;_-/e yea.-s, i t is preferable to use the set of equations fo r the warning de-/lce 

existi.-.g pr ior to upgradi.-.g and nu l t ip ly t.-.e .-es'ulti.-.g -/alue c f (a) by the 

appropriate effecti'/eness factor fron Taole 3- In oalculati.ng (3) f o r such a 

crossing, only accident history since the upgrading s.hould be conaidered. Fcr 

example, i f the warrJjig devices at a crossing were upgraded f.-om crossoucks to 

gatas t-wo years ago, the value of (a) should be calculated using t.he equation 

f o r •'passive" crossings and the result should be mul t ip l ied by 1 - 0.33 = 0.17. 

Thoug.n f i- /e years of accident history may be available, only the accidents and 

t.he time elapaed since the upgrade (T = 2; should be used i n a r r i v i n g at a '/alue 

of ( 3 ) . The f i n a l accicent prediction (A) would be obtained f.-om the eTuation 
* — O 3 "T"! ^ 3 

tr 



TADI.E l l - l . EOllATIOII.S E«lll CllO.S.'i I NC ClIftllACTEII I :iT I C EACTOII.'i 

UEHbRAt fOHtt or IIA31C KUHHUl Ai 4 > K > t l x UT ( M3 i Hf x Uf ( III. 

CHossiiiG ciiAHAi:itnuric KACKHIS 

CROSaiHQ 
CATei.OHl 

rohiiuiA 
C0ll3TANr 

u ros i iH t 
i i a j i c i 
FACTOH 

DAI TllHt)Ui;i| 
THAIIIS 
FACiUR 

HA 11 mi l l 
SPEtll 
KAt;TOH 

HAIN 
THATKa 
lACrUH 

IIIOIIWAr 
I'AVKIl 
1ACrOR 

i i i n i i i iA r 
I.AIItS 
KACTOfl 

Uf MS Mf lie HL 

fASSIVH ( ( o i l * Q.2)/0.2)'^-yi ( ( d 1 O . 2 ) / U . 2 ) 0 - " 8 , 0 . 1 ) 0 / (l>3 1.0 „ -0.5966( l i ( ) - l ) 1.0 

r i ASIIINti 
1 iu i i r3 

( ( 0 ( I t 0 . 3 ) / 0 . 2 ) 0 '<"J^ ( ( J » U . i ) / 0 . 2 l O - " J l 1.0 ,0. MVIint 1.0 , 0 . l Q 2 6 ( h ) - l ) 

UAIt3 O.Qlili'.tHi ( ( 0 » I . 0 . 2 ) / U , 2 ) 0 . 2 9 ' < ' ! (C l , 0 . 2 ) / 0 . 2 ) " - " 8 1 1.0 gO. 15 Willi 1.0 ( 0 . t i | 2 0 ( l i l - 1) 

0 • liuii.tier or liliiliHtiy va l i l oU) i>»r iln) 

1 < iwnbtif t i t I r a l i u imr iJ<y 

I t l • nuri ' j j f or nal i i i i n u k t 

li < nuaUer uf I IHOUBII l i i t l n s (iar J«y . ' U I I I IK J d y l l u l i l 

l i | i • hIgliMty pavaJ? yea • I .o miit no > 2.0 

• a a udilBua l laolAlvla a|j*eJ, i i f i i 

I I I t nuQUar of l.lKliuay Unas 



APPENDIX C • . 

TA3LE VALUES FOK 3A3IC FORMULA FACTORS 

Tables C-1, C-2, and C-3 provide numerical valu s f o r the crossing 

cha.-acteristic factors of the baste formula |^lj for the various characteristic 

levels . A d i f f e r e n t t^oLe is prcv;.ded for each of the categories: passi'/e, 

."lashi.-.g l i g h t s , and gatas. The -/alues are to be uaed only for crossings with 

the warning device category for w.hich i t -was desig.ned. To calculate t.he value 

of (a; at a crossi.-.g -with flashing l i g h t s . Table C-2 would be uaed to obtain t.ne 

factor va; .e.i for suos t i tu t ion into t.he baaic formula. 

I f the warnl.ng devices at a par t icular crossing we.-e upgraded i n t.he last 

f ive years, i t is preferable t-. 'Use the set of equations for t.ne -warnLng device 

existi.ng p r i o r to upgradLng and n u l t i p l y the result ing -/alue of (a) by the 

appropriate effectiveness ."actor frcm Table 3. In calculati.ng (3) for such a 

c.-ossi.ng, onl ' / accident h i j t o r y since the upgrading should be conside.-ed. Fcr 

example, i f t.ie -warning device at a crossing -were upgraded .".-cm crosabucka to 

gatas two years ago, the -/alue of (a) should be developed using Taole C-1 and 

the .-esult should be mui t ip i ied by 1 - 0.33 = 0.17. Though f ive years of 

accident h is tory may be availaole, only the accidents and the time elapsed 3l.nce 

the 'Upgrade (T = 2) snould be -used i n arri-/ ing au a val'ue of (3) . The f i n a l 

accident predic t ion (A) -wotUd be obtained froo the equation A = 0.3131 ^ 3-
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TAUl.E C-1 EAC roil VALUES EOH CItUSSlNC.-i NITII l'A.SSiVE WAIllUNC DEVICES 

CEMtHAl. i t . M Of BAilC FOHIIUI A: 
K I Kl X 1>T « 

Q 

O.OUU69I6 

" c " X " I " 

0« -
1 - 5 
6 - 10 

I I - 20 

21 - 30 

11 - 50 

51 - 80 

Bl - 120 

121 - 200 

201 - 300 

101 - MOO 

>IUI - 500 

i O . - 600 

601 - 700 
?01 - IOOO 

1001 - 1300 
I j O l - |600 

1601 - 2000 
2001 - 2500 

2501 - 3000 

3001 - MOOO 

llOOl - 6000 

600 \ - eooo 
1)001 - 10000 

lOQOl - 15000 

15001 - 20000 

2000 1 - 25000 

2 5 J 3 I - 30000 

30001 - 1(0000 

NOOOI - 50000 

^ioutJi - 60000 

60001 - 70000 

70C,QI - 900CO 

(,00,11 - 110000 

lior.oi 130000 

noooi - I60UOO 

Ifioooi - 2 3UOUO 

230001 - 300000 

jooi i r i - 370(100 

1 J l l d l l l ^ 0 1 . i . ' y ' 

tl 

1.00 
2.13 
J.95 

96 
.99 
. 12 
51 

.28 
11.88 

m.oo 
15.85 
17. 19 
18.73 
19.91 
22.01 
2M.6I 
26.61 
29.05 
11.28 
11.9a 
31.15 
l|2. 19 
^ B . o l 
52.69 
59."19 
67.38 
73.95 
79.65 
61.oa 
95.57 

102.91 
109.50 
116.2I1 
128.12 
137.38 
151.02 
16/.MB 
I B / , l l 
20U.I16 

b iy H i iuu i j l l 

T ra ina 

H a i l i t i l i l ' 

UT 

0 
1 
2 
1 

5 
6 
7 
8 
9 

10 
l l - » 0 
21-30 
l i - t o 
m-6n 

1.00 

1.37 
1.51 
I .6M 

1.72 
1.79 
I.BM 
1.B9 
1.91 
1.9ft 
2.01 
2.16 
2.37 
2 .51 
2 . 6 / 

T l u c l a b l c 

S | i i i i : i l l is 

0 1 .00 

5 I.OM 

10 i.oa 
15 1. 12 

20 1. 17 

25 1.21 

30 1.26 

15 1 1 1 

MO 1.16 

H5 I.Ml 

50 I.N7 

55 1.51 

60 1.59 

65 1.65 

70 1.71 

75 1.7a 

80 I.B5 

85 1.92 

'JO 2.00 

H ^ i l i i 
f i * r . l i » IIT 

0 

1 

2 
1 
k 
5 
6 

1.1.'.' 
1.00 
1.00 
1 .00 
1.00 
1 .00 
1 .00 

lildiiway 

PaveJ Ilf 

1 (yea) 1.00 

2 (no) 0.55 

Highway 
Lanes IIL 

1 
2 
3 
M 
5 
6 
7 
8 
9 

1.00 
\ .Q0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
I .00 

X a fo iu i i l a coiialaiii 

;,„,i , III" - „uu.i.«r of i.mi'w-y .uiiicua »'«. 
t l t exi'oama In ' ' "* (*>i»"'' 
Of I B1I11 t i * ' ; K a f i C l o r 
er s vl4» l l . i uu t l i I r a l i u factor 
UC i lilBliway V»'»"i f»^^"> , , , ^ 
KS . uu.lMii.m l U e U U U »i>o"i f ' ^ l " ' " 
III. - I I I B I ' " J 7 lacloi 

J j y , 
fc,illl,.lle.l by ll.e n.'i-Uc. of li.loa per , 



TAUl.E C-2 . EACJOH VALUES EOll CHOS.SlN(i.S WITII EI.ASIIINC I.ICUT WAIININC DEVICES 

CEHERAU fOllh 01 BASIC KOHH'lLAi » « K x Kl x UT x HS x HT x Hf » 111 

0.0001151 

KI 

I . 00 
3. 12 
II. 59 
5.92 
7.28 
8.82 

10.76 
12.51 
15.57 
16.70 
21.16 
2 3 / 9 
25.81 
27.6/ 
10.69 
31.97 
38.17 
12.01 
16.07 
50.03 
55.23 
63.91 
73.12 
61.10 
91.15 

106.95 
116.56 
128.76 
112.17 
157.62 
171. l i 
I f t l . I I 
199.62 
216.76 
2 35.78 
261.91 
291.77 
126.12 
159.10 

Day Tl i rougl i 
T r a i n a OT 

Hax luvia 

T i a e l a l j l e 
SiitteU ni 

Main 
Tracka MT 

l l lu l tway 
f avu i l MP 

l l l l i t iuay 
l.anes IU. 

0 1.00 0 1 .00 0 1 00 1 ( yea ) 1.00 1 1.00 

1 1.22 5 1.00 1 1 21 2 1.20 

2 l . l l 10 t .00 2 1 17 2 ( no ) 1.00 1 I.m 
3 1.3/ >5 1.00 3 1 78 1 1.72 

1 1.11 20 1 .00 1 2 15 5 2.08 

5 1.15 25 1 .00 5 2 61 6 2.19 

6 1.17 30 1.00 6 1 16 7 2.99 

7 1.50 35 1.00 6 1.59 
6 1.52 10 1 .00 9 1.31 

9 1.51 15 1 .00 
10 1 5 0 50 1 .CO 

1 1-20 1.6} 55 1.00 
21-30 1 7 3 60 1 00 
31-10 1.79 65 1.00 
11-60 1.87 70 1 .00 

75 1 .00 

au 1.00 

•s 1.00 
90 1 .00 

K ' 
M i l " 

Toitfula coiistaiil I lAu ia L u n a i a i i L 
X " l " i. iiiiuLur or lilnl'nay yt l i lu lua |ici J j y , "u" , um 111 (i 1 I e.l liy l l .u iiiimbaf uf t ra ins (ier Ua> , " I " 

t l • aipoaiii a l i i i l u i raulur 
IU > uia 111 11 auka Taulor 
U( • ilay Uiioiiiili l i a l i i a fautur 
Hi' t lilDliway (lavoJ faulur 
11̂  i K.a>lu>iit l l f l i e l a l i l t a|iueJ laotur 
IIL i liltiliHay lanaa laolor 

*L«a4 llian una l i i l i . \ i t i Oay. 



TAUl.E C - i . EACIUII VALUES lUH CilOSii l lUij iHTII liATE WAIININli DEVICES 

ULIIKHAI. tUKH Ul UA^IC tOKIUIIA; a • K t L l « UI X H I > IK I I l f X m. 

Hal luiiini 
Uay Till Oiiuli T l u i i t a l i l c Ha In IHuhuay l l lBliway 

" 0 " X " 1 " Kl T ra i ns UT SpeuJ li:i Tracka Hf faveJ 1,1 l a r e s IIL 

0.0005715 0 « - 1.00 0 1.00 0 1.00 0 1.00 1 ( y e s ) t.OO 1 1.00 
1 - 5 2 .26 1 1. 18 5 1.00 1 1. 16 2 1.15 
6 - 10 2.98 2 1 5 3 10 1.00 2 1. 15 2 (no ) 1.00 3 1.32 

I I - 20 3.57 3 1.61 15 1.00 3 1.57 1 1.53 
21 - 30 1 . 15 1 1.72 20 1.00 1 1.81 5 1.76 
31 - 50 1.76 5 I .J9 25 1.00 5 2 .11 6 2 .03 
51 - 60 5.99 6 1 6 1 i.i 1.00 6 2.Mfl 7 2 . 3 1 
61 - 120 6.23 7 1.89 35 1.00 8 2 .70 

121 - 20U 7. 15 6 1.91 10 1.00 9 3.11 
201 - 300 8.15 9 1.96 15 1.00 
301 - 100 9.00 10 2.01 50 1.00 
101 - 500 9.69 11-20 2.16 55 1.00 
50 1 - 600 10.28 21-30 2 . 1 / 60 1.00 
601 - 700 10.79 31-10 2.51 65 1 .00 

* 70 1 - IOOO 11.66 11-60 2.68 10 1 .110 
1001 - 1300 12.77 75 1 .00 
1101 - l6oo 11.67 80 1 .0(1 
| 6 o i - 2000 11.57 65 1 .00 
2001 - 2500 15.55 90 1.00 
2501 - 3000 16.20 
3001 - lOOQ 17.71 
l o o t - 6000 19.67 K > f o r u u l a oo i ia ta i i l 

t 5001 - 6000 2 1 . ?2 " u " » " i " i miuUar o f l i l t l i uay vo l i lu lr.a | i t ir Jay , " u " , mil 111 |i 1 l o l |jy tha number o f t r a i n s par d a y , " 1 " 
8001 - 10000 2 1 . 39 t l - «>pu)..i i« l i i i iax f a u l u i 

10001 - 15000 25.76 Itr ' wain l l aoka Tau lor 
15001 - 20000 28 .11 UT • ilay l l i i o i i ^ l i t r a i n a Taulor 
?OOOI - 25000 30 .6 / I l f < l i lal iway (javaJ f a i ' l c r 
?50Q| - 30U0G 12.19 ttS t uaxtaniu l l D a l a l l a afieuU r a c ; u r 
30001 - 40000 i 1 . 6 7 III ' l i i i l lMay lansa l a u l o r 
1000) - 50000 17 55 • 
30001 - 60000 ^9 .81 
60001 ~ 70000 11.81 
ItiUQl - 90000 m . i i 6 
90001 - 1IQOOQ 17-19 

110001 - 130000 50. 11 
i30001 - 180000 51 .01 
iBOOOl - 230000 56 .21 
230OJ1 - lopooo 61.26 
JOCOOl - 370000 67.78 

Cl 

( l ass i l iai i ont t r a i n par Oay . 



APPENDcx 0 

iQUATIONS ANO TA5LS VALJri.S FCP. S£7£aiTr PaSDICTION FORMULAS 

The equation ."or ? ( F A | A ) i s : 

?(FAiA) = 1/(1 * .<F X MS X TT X T3 X 'JR) , 

•.ere 

•:J = iJ^O.9, .'-.S = 3S-0.9961, TT = ( t t - •i)-0.0872, 

TS = (t3 * 1)0.0372, UH = e^-35Tiur 

Thf- eq-uation fo r ?(CAjA; i s : 

? ( C A | A ) = 1/(1 • .̂C X MS X TS X JH), 

wner 

•CC = '-i.'-iB', .MS = 23-^-3"3, n = 2a.ii53t:c, UR = ^Q.zseour 

Tables 0-1 and D-2 provide the numerical valuea of the severity prediction 

'ormulaa f ^ i and f o ] . Theae formu.laa apply to a i l croaainga .-egardless of the 

type o f -warning device preaent. 
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TAUl.E D-1. FACrOII VALUES EOlt EATAI. ACCIDENT I'llOUAUlLITlf EOJIMUI.A 

F a t a l AooldunL P r o b a U i U t y Furu iu la : f ' F A | A ) = 1 / (1 t KE X MS X I'l' X TS X UR) 

FORMULA MAXIMUM TIIROUflli SWITCH unUAN 

CONSTANT TIMETABLE TRAINS TRAINS RURAL 

KF TRAIN SPEED MS PER DAY TT PER DAY TS CROSSING UR 

1 1.000 0 1,000 0 1.000 0 ( r u r a l ) 1.000 

5 0 .201 1 O.Q'I I 1 1.062 1 ( u r b a n ) 1.3'l ' l 
10 0 . 100 2 O.9O0 2 1. IOI 

i5 0 .06? 3 0,006 3 1. 120 
20 0 .050 l| 0,86'J '1 1 . 151 
25 O.O'IO 5 O.055 5 1. 169 
30 0 .03 ' l fl 0.6I | I | 6 1. 105 
iiO 0 .025 7 O.03'l 7 1. 199 
SO 0 .020 9 O.ft lQ 'J 1.222 
60 O.OIY 10 0 .011 10 1.233 
70 o.om 20' 0 , 7 6 / 20 1.3011 
60 0 .013 30 O.V'II 30 1.3'I9 
90 o.on •lO 0 .723 l|0 1.302 

100 0 .010 50 0.7 10 50 1.'I09 



TAUl.E D-2. FACTOR VALUES EOR CASUALTY ACCIDENT I'llOUAUILITY EOllHULA 

ro 
tn 

tt\ 

• 
CASUALTY ACCIDENT PROBABILITY FORMULA: P(CA|A) : l / ( 1 1 KC X MS X TK X UR) 

FORMULA MAXIMUM TOTAL URUAN-
CONSTANT TIMETABLE NUMBER RURAL 
KC TRAIN SPEED MS OE TRACKS TK CROSSIN.'i un 
i|.18l I 1.000 0 1.000 0 (rural) 1.000 

5 0.576 1 1. 122 1 (urban) 1.'I29 
10 0.l|5i| 2 1.259 
15 0.395 3 1 .l| 13 
20 0.350 5 1.700 
2S 0.332 6 1.997 
30 O.3O0 7 2.2'l 1 
HQ 0.202 0 2.515 
50 0.261 9 2.023 
60 0.2'l6 10 3. 160 

. 70 0.233 15 5.6jU 
60 0.222 20 10.0 J'l 

• 90 0 .2 1 ll 

too 0.206 



GLOSSARr 

XA2 - Association of Aaerican Railroads 

^ ^ ^ ^ ^ predict ion fornula - A hazard function which calculates predicted 

accihents per year at a crossi-ng. 

•.arn-.n;r device - A •.^.-ni.ns device activated by zn approachir.£ t.-ain; 

e . s . i S^-^s, flash^n^ l i g h t s , hig.hway signals, '..ig-wags, and be l l s . 

,,.s:z ^cc-hen: .-ehLct-on for::ula - ?rov-es an i n i t i a l prediction of a 
ernss-.ng's accide.nt3 based on i t s characteristics in t.he DCT Crossi.ng 
In-zentc.-y. Results cf the baaic for tu la a.-e -used as input fo r the DCT 

accident predict ion fomula . 
tf 

. e n e f i t / c o s t -a t io - Ratio of benef i t expressed in the nunber of accidents, 

f a t a l i t i e s , or casualties prevented per year to t.he coat of t.ne -.earning 

systens (3 ) . 

.cncmed .asualtv index r e d ) - A neasure of accident severity which combines 

f a t a l anc i n j u r y accidents into a sLngle incex. 

.ff.r^---.rt.ness - Accident . -duct lon factor for a -warnLnfi device relati-/e to 

7 i rZ - . ^e r . z warrJ..ns device. I t i s a nu:nber bet-ween zero and one; te.-o aeans 

.no effecti '/eneas ar.d one i s t o t a l effectiveness. 

f lashin; . l i g h t s - An active -wa.-r.ing device conaistLng of .-.aahins -"^d l lghta 

t.hat are ei tner cantilevered or aaat-oounted. 

xatea - An acti-/e w a r r - g device consisting of autcnatic gatea and -aahing 

— a -

hanard func t ion - i ny func t ion -which gives a nunerical value of the l ikel ihood 

of a n r to r - / e h i c l e / t . - ^ c o l l i s i o n at a rail-hig.nway croaaing. 

l i r e - c y c l e costs - l-he t o t a l net preaent value that is needed to pi-ocu.-^, 

m a t a l l , and maintain a -waming device over i t a uaeful service. 

.nrinut: safety iacrcveaent - An improvement which raxi::iitea saTet j benefita, i n . 
teraa o f recuced accidents, f a t ^ i t i e a , or caaualtlea, f o r a gi^e^ ^ ' '^ '^^ 

funding . 



passive -warning device - A -warning device not activated ^y an approachi.ng t r a i n . 

.̂ AIRS - Railroad Accident/Incident Reporting System 

severity predict ion formula - A formula -which calculates predicted f a t a l 

accidents per year or predicted casualty accidents per year. 

warning device - A device whioh warns highway users that the roadway crosses 

.-aiiroad trackage. 

-warning device categories - The foilowi.ng types of 'warning devices are includec 

m the three warning device categories establls.ned for t.he DCT resource 

a l l oca t i on procedure: 

1. passive •wa.'-ni.ng devices: crossbucks, stop signs, other signs, anc 

no signs or sign^tLi. These devices are classes 1, 2, 3 and '•i in t.ne 

DOT Crosaing I.-.ventory. 

2. f lashing l i g h t -warning devices: .lasning l i g n t s , both cantilevered 

and post-oounted; highway signals, 'wig-waga, or be l l s ; and special 

warni.ngs such as flagaen. These devices are daaaea 5, 5, ^nd 7 i n 

t.he DOT Crossing Inventory. 

3. gate warnl.ng devices: automatic gates -with flaahi.ng l i g h t s . This 

device is claaa 3 in the DOT Crcsslcg Inventory. 
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• Abbreviation Kev 
— f o r Accident Prediction L i s t s 

RANK • On the f i r s t l i s c , crossings are l i s t e d , and 
ankeci, inversely. The highest accident 

p r e d i c t i o n i s ranked nuaber " 1 " ( l o w e s t ) , the next 
highesc as nunber "2," eCc. 

• PRED ACCDS: Predicced Accidencs. This i s the p r o b a b i l i t y chac 
a c o l l i s i o n becween on-crack ecruipment (e.g., a 
t r a i n ) and a highway user (e.g., an aucomobile) 
w i l l occur ac c.'-̂e i d e n c i i i e d crossing wichin cne 
year. The reci p r o c a l of chis nuaber esciaacas che 
ciae i-n years iiecwcen accidencs. For e.xample, an 
accidenc prediccion of .17353 indicaces an 
accidenc every 5.5 years. 

.XING ID Every crossing m Che councry has been assigned a 
unique Invencory number. 

ST: Stace, C-wo characcer alphabecic abbreviacicns. 

I RR: Railroad, four character alphabetic a b b r e v i a t i o n s . 

M NUM OF kCZ: Muaber cf accidents reported Co che ERA i n each of 
Che years indicaced. 

DATE OF CHG: The lasc Ciae a change was aade aC che crossing, 
e.g., an upgrade co che warning devices, which 
•would lapacc che accident p r e d i c t i o n . -Occident 
h i s t o r y p r i o r to the i^idicaced year-aoath i s not 
considered i n a r r i v i n g ac che accidenc p r e d i c t i o n . 

WD CL: Warning Device Class: GT, gacas; FL, f l a s h e r s ; 
WW, wlgvags, C r a f f i c s i g n a l s and/or b e l l s ; X3, 
crossbuck signs; SS, STOP signs; OT, ot h e r signs; 
NO, no signs or signals. 

• TOTL SWIT TRNS : Average Total Switching Trains which t r a n s i t 
the crossing i n a 24-hour day. 

• DAY THRU TSLVS: Average number of chrough t r a i n s which t r a n s i t the 
crossing between 5 kh and 6 PM. 

• TOTL THRU TRNS : Average T o t a l Through Trains which craiaslt 
Che crossi.ng i n a 24-hour day. 

T?XS: •rot--iT. Tracks at the t r c s s i n g . . .• . 

• .̂lAZN TRiCo: . :-'uxri;er o f a a l n l i a e cracks the c r o s s i n g . 

1 TT3L 

1 

SPD: Mav-i artiTB time table speed of t r a i n s using Che 
crossing. 



HWY PVD: Are che highway approaches to Che crossing paved. 
Yes or Mo? 

HWY LNS: Muaber of highway lanes crossing Che t r a c k s . • 

URBN RUPL: Is the crossing i n an urban or r u r a l environment, 
U or R. 

AADT: Average .\nnual Daily T r a f f i c which uses the 
highway across che crossing. 

OBS: On Che second l i s c , stands f o r "Observation" or 
l i n e number, an i r r e l e v a n t f u n c t i o n of che 
compuCer sofcware. 

R.R. ID : Railroad's ide.ncif i c a c i c n f o r che cr o s s i n g 
{ o p t i o n a l ) . 

.ULEPOST: Up to s i x character, usually numerals, wich an 
underscocd decimal pome becween pcsic i o n s four 
and f i v e . For example, 039745 i n d i c a t e s a i l e p o s t 
397.45. (Oatlonal) 



I 
I 
I 

I 
I 

I 

1992/3 A C C I D E N T P R E D I C T I O N AND 
R E S O U R C E A L L O C A T I O N P R O C E D I M X s T A m s 

adjusted periodically in order lo k ^ Z f„™ i " - J * " ^ cooaanls tore been 

No. 14. i-alendar Year 1992 aod was publisher, in BuUetin 

iiirjL :̂r r -rr^—.r 199. 
data for CaJendar Veai, 1986 to 195rfor thJf .n "'"'^ ^̂ ô̂ ^ 
of crossings (gates. Oas J g 4hts ^^^^^ "Z: :^ ' ' ' [ ^ ^ classes 
equal to the actual nuuiber of acdde^ L ^ ^ ^ ^ "^^^ 
This process Mas performed for eacS „̂  rhf.h ^ 1991-
flashing hghts. and (3) gati. '̂̂ "̂P̂ -

passive, (2) 

I'Tni:™^:::^':'^^: o•'"''•^'' '•^•^---^ ^ 
update their otodTuTv L l a c i T . K e ^ . ' J " ^ ' ' " ' " """^ '"^ """^ Model" should 
constants referenced hi " 'a^ ^ t ^ t t r e "* ' ^ " ^ " " ^ «>nstanu The 

i?=rtrrzs.-rt!i:—^^^^ 
-^SOLT^CE ALLOCATION 

N € 0 V\ AR.\L\G DEVICE 
GROLTS 

CURRE.NT 
1992 

PRIOR YEARS 
1990 1988 1986 

(1) Passive 
(2) Flashing Lights 
(3) Gates 

.8239 

.6935 

.6714 

.9417 .8778 .8644 

.8345 .8013 .8887 

.8901 .8911 .8131 

re' sfd T T I p '̂^̂^̂  ^ ' ^ ^ "-'"^ -Viewed and. if merited, mav be 

recaiculatio , of the -nort^ZZ , ^ : ^ ^ 
has b«.„ de-erred until ,hta revie„T^„ ° ' , „ ! , ^'^^^ P"^*"'"" fo™uJas 
continue „. „se the 199: coas^: r d e t i ' a l e " ""^^ 



Points to note while aPDivinq the FRA Method: 

1) Five years of accident history is considered. 

2) In the data from FRA "DATE OF CHANGE' doesnt necessarily imply a change in safety 

device 

3) Depending on w/hether the change' is a change in safety device or other change the 
formula is applied differently. 

4) If the change is a change in safety device, then: 

• Use Constant K value for the device prior to the change in calculating a 
• Use accident history from the date of change in calculating 'B' (i e if the device was 

upgraded in 94 then T = 2 and N = number of accidents since 94) 
• In calculating 'A' use the constant for the new device(i.e the presently existing device). 

5) If the change is not a change in safety device then. 

• Use constant K for the existing device 
• Use accident history from the date of change in calculating 'B' (i.e if the device was 

upgraded in 94 then T = 2 and N = numt>er of accidents since 94) 
• In calculating A' use the constant for the existing device. 

6) It will be necessary to replicate the FRA's accident prediction number for each crossing 
to find out if the "date of change " refers to a change in device or other change. 

7) FRA data may not necessarily have the most recent devices etc. 



Appendix L 
RELEVANT PORTIONS OF USDOT, RESEARCH AND SPECIAL 

PROGRAMS ADMINISTRATION REPORT ON UNINTENTIONAL RELEASES 
OF REGULATED HAZARDOUS MATERIALS BEING TRANSPORTED 

FOR COMMERCE SINCE 1971 
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NnTE: KEVIN COBURN 
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UU UU ppppprrp SSESE3 FPFPPPFP NN NN NN vv vv 
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RRRRRRRR PPFPFPPP IrTTTTTTTT 
RRRRFRRR prpppppp TTTTITITTT 1 1 
RR RR pp FP r r l l l l 
RR RR pp PP TT l l l l 
RR RR F R F p TT 1 1 
RR RR FR PP TT 11 
RRRRRRRR FPPPPPRP TI : 11 
RRRRRRRR FPPPPPPF TT ; 1 1 
RR RR PP T T : 1 1 
RR RR fir TT 1 1 
RR RR FP TT 1 1 
RR RR RP TT 

.... RR RR PP TT i 1 t i l l 1 1 

.... RR RR RP TT 11 l l l l 1 1 
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HAZARDOUS MATERIAUS INCILiENT REPORT R e p o r t N u « B e r : 9 3 0 5 0 4 7 t A 

M o d e : RAILUAV 
D a t e : 0 4 / 0 3 / 1 9 9 3 T i m e : 7 : 0 0 

U o c a t i o n : SPARKS, NV 
C o u n t y : WASHOE R o u t e : 1 SOUTH PYRAMID WAV 

C a r r i e r : SOUTHERN P A C I F I C L I N E S . OAKLAND. CA 
C a r r i e r R e p o r t i n g t : SP 

S t i i p p e r : MAGMA COPPER CO. SAN MANUEL. AZ 

C c n s i o n e e : ftRIMETCO COPPE"^:, VER INGTON. NV 

E h i p l r e n t O r i g i n SAN MANUEL. AZ 
S h i p m e n t D e s t i n a t i o n : VERINCTCN. Nv 

s u p p i n g p a p e r » : SP1S569C 

HAZARDOUS M A T E R I A L : 

Sn ipp ' .MC N a n e : SULRURIC ACIC T ra . .e Rafr:e: 
H a r a r d ' c i a s s : CORROSIVE MATERIAL ' J^ N u m b e r : UN!230 

Har S u b s t a n c e : T RG M e t " : F 

G ' . i a r t ! t > R e l e a s e e : 
Number E v a c u a t e f l : 

lA.MACES : 
Pr.r.tfjct Less 

Car." i e r Sewage 
Pub/Rri R.'cperty 
Dec on tar/Cleanu p 

Ctt-.er 
Tcta'i Damage 

1 . CO G .AL fi.r.i', 
I 

M a j o r I n j u r i e s 1 M i n e r I r j u r i e t 

»C 
«C 
»c 
» 1 0 9 2 
«C 
» 1 0 9 2 

C C N S E G - U E N C E S : 

T - S c i l l a g e 
R - F i r e 
F - E .>< p 1 o i i on 
F - V a c c r ( G a s ) 

TyPE CP V E H I C L E : 
F - C a r g o Tank 
f - Van T r u c k / T r a i \ e r 
f - F l a t Eee T r u c L / T r a i i 
T - Tank Ca r 

F - R a i l Ca r 
F - TOPC/CO?C 
F - A i r c r a f t 
F - S a r g e 

0 I 

F - E r. V i r cn ( t e n t 
F - U a t e r / S e w e r 
r - N-jne 
P - O t n e r 

S n i p 
O t h e r 

T r a n s p o r t a t i o n F t i a s e : ENROLTE 3Eiw.'c£i\ CR IG I N / D E 3 T I r, 
Land Use a t I n c i d e n t S i t e : INDUSTRIAL 
C o m m u n i t y T y p e a t S i t e : UREAtx 

5 F I L L WAS R E S L L T CP A C C I D E N T / C c R A l L f E N T : P 
E s t i m a t e d S p e e d : H i g t i w a y T y p e : L a n e s : 



HAZARDOUS MATERIALS INCIDENT REPORT R e p o - l N u n b e r : 9 3 0 5 0 4 7 6 A 

C o n t a i n e r S e q u e n c e : 1 o*" 1 

C o n t a i n e r T y p e : I 11AU C a p a c i t y : 1 3 5 7 3 . 0 0 GAL 

Number R a i l e d : 1 o f 1 P a c k a g e M a r k i n g s : 

M a n u f a c t u r e r N a n e : NQT REPORTED EY CARRIER 

S e r i a l N u m b e r : C A T » 4 9 0 6 t 

L a b e U P l a c a r d : CORR05 

Reg i s t r a t i o n » : 

D a t e o f L a s t . I n i p e c t i c n : 

E xempt i o n / A p p r o va 1 /Comoe ten I A u t h o r i t y * : 

ACTION CONTR!EUTING TC PACKAGE FA ILURE ( OBJECT CAUSING FAILURE 

F - Vet! i c 1 e C c l l i s i cn F - C o r r c s i o r 1 F - O t l i e r F r e i g h t 
c - V e n i c l e O v e r t u r n K - M e t a l F a t i g u e 1 F - F o r k l i f t 
F - O v e r l o a S / C v e ' f i 11 c - R r ' r C t i c n / R u b b i n g ! F - Na i i / P r - , t r u s i on 
F - L o o s e F i 1 1 i r g / V a ! ..e F - F i .-e / H e a t : F . - O t h e r V e h i c l e 
F - D c ' " e c t i v e P - t t i n g / V a ..e F - Ff-ee r i n g 1 F • - W a t e r / O t h e r L i q u i d 
F - D r o p p e d P - V e r t i ng 1 F -- G r o u n s / F l o o r / R o a d - a y 
F - S t r u e k . T m e d c . V a r d a I i sir. i F -- R o a d s i d e O b s t a c l e 
F - IiT'.prC'C- L o a d i n g F - IncC'ff .pat M a t e r i a l 1 T - None 
F - I i r .propv B l o c k i n g T - C t f . e r 1 F -- O t h e r 

- . - RUPTLRED DISC 1 _̂  
DESCRIPTION OF PACKAGING F A I L U R E : 

HOW PACKAGE<S) FAILED t AREA THAT FAILED ( W H A T FAILED QN PACKAGE(£) 

F - P u n c t u r e d : F - E n c , F o r w a r d : F - B a s i c P a c k a g e M a t e r i a l 
F - C r a c k e d 1 F - E n c Rea r ) F - F i t t i n o / V a l v e 
F - B u r s t j r . f l P r e s s u r e F - S i d e . F i gh t ! F - C 1 o s u r e 
F - R i p p e c 1 F - S i c e . L e f t 1 F - Ch i ine 
F - C r u s h e d 1 T - Top 1 F - k i e l d / S e a m 
c - R u b t e C / A b r a s e c 1 F - B o t t o m I F - Ho$e /R i p i ng 
F - R u p t u r e d 1 F - C e r t e r 1 F - I n n e r L i n e r 
T - C h e r 1 F - C t n e r ; T - O t h e r 

RUPTURED CISC i 1 SAFETV VENT r i s e 
e s s = = = = = = K = = B a e K x x x = 3 t = = = 

CAR WAS DISCOVERED TO HAVE PRODUCT SPILLAGE TO TOP CF THE CAR AT OUft 
SPARKS YARD PACI l ITY IN SPARKS. NV. IT WAS DISCOVERED THAT THE SAFETY 
VENT DISC WAS RUOTURED. THE DISC WAS REPLACED AND THE SPILLAGE 
NEUTRALIZED AND THEN THE CAR WAS RELEASED TO DESTINATION 



HAZARDOUS MATERIALS INCIDENT REPORT R e p o r t N u m b e r : 9206C169A 

Mode: RAILWAY 
D a t e : 0 3 / 1 3 / 1 9 9 2 

L o c a t i o n : S P A R K S . N V 

C o u n t y : WASHOE 

T , i r e 1 4 : 1 5 

R o u t e : PYRIMIC ET 

C a r r i e r : S O U T H E R N P A C I F I C T R A N S P C O . R O S E V I L L E . CA 

C a r r i e r R e p o r t i n g • : SP 

S h i p p e r : ASARCO I N C , MAGMA. AZ 

C o n s i c n e e : ARIMETCC COPPER. W A E U S K A . NV 

S h i p m e n t O r i g i n : UNKNOWN. XX 
S h i p m e n t D e s t i n a t i o n : UNKNOWN. XX 

S h i p p i n g p a p e r » : SP»5925S7 

HA.ZAROCUS M A T E R I A L : 

S h i p p i n c Nan-e: SULFURIC ACID 
R a z a r d ' c i a ; s : CORROSIVE MATERIAL 

Har S u b s t a n c e : T 

T r a d e Nar.e : 
U^ N u r r b e r : LN1330 

RG M e t ^ : T 

'.ty r U a = . e i : 2 . CO GAL 
Numte-- E v a c u a t e d : 

DAM .GES: 
P r o d u c t L e s s 

C a r r i e r Damage 
P u b / F r i P r o p e r t y 

Dec ; r t a n : / C l e a n u c 
e t h e r 

T c t = l Damage 

»10C 
»C 
SC 
* ! 0 C 0 
»C 
» 11 CO 

F i t e I i t i e s 
C 

a . o r " j u r i e s 

ryPE CF VEHICLC: 
F - C d r g . o T a n k 

F - V a n T r u c k / T r a i 1 e r 

F - F l a t t e d T r u c k / T r a i l e ' 
T - T a n k C a r 

C O N S E G U E N C E S : 

T - S p i l l age 
- - F i r e 
F - E >. p 1 o s i c r 
F - 'Vapor ( G a s ' 

F - R a i l C a r 
F - TOFC/CCFC 
f - A i r c a f t 
F - E a r g e 

F - En... i ' ^ n m e n t 
F - w a t e r / S e w e r 
F - None 
F - u t ^ e r 

S h i p 
O t h e r 

T - a r s c o r t a t i o r p h a s e : ENRO..TE BETWEEN OR I G I N / D t S T I NAT I ON 
L a n d Use a t I n c i d e n t S i t e : COMMERCIAL 
C . ^ m p u r i t y T y p e a t S i t e : SUEURBAN 

5 F I L L WAS R E S . - L T CF ACC I O E N T / C ^ K A :_MtNT : F 

E s t i m a t e d S p e e d : r i g h w a v T y p e : 



HAZARDOUS MATERIALE- INCIDENT REPORT R e p o r t N u m b e r : 9 2 0 6 0 1 4 9 * 
I = 3 = S S s s = X S X S X S X S C 

C o n t a i n e r S e q u e n c e : 1 c f 1 

C o n t a i n e r T y p e : :1;AW C a p a c i t y : 1 3 6 3 2 . 0 0 CAL 

NumOe' F a i l e d : 1 c f i P a c k a g e M a r k i n g s : 

M a n u f a c t u - e r Name: NOT REPORTED EY CARRIER 

Ser i a i Number: 

L a b e l / P l a c a r d : CORROS 

Re? i s t r a t -•,.j,^. « : 

D a t e o f L a s t I n s p e c t i o n : 

£ xei r .pt i o n / A p p . ' O v a 1 / Cor r ;pe ten t A u t h o r i t y » : 

= a x = s s s = s = K = 7 SX s-= s s s X s v ~ s s s s 

A C T I O N C O : ; T R I E U T I r : „ T C P A C h A GE F A I L U R E 

s s s s B S 

1 OE 

S S S S S X E X S S S S S X S S X S S S X X S 

J E C T C A U S I N G F A I L U F c 

F - V e h i c l e C o l l i s i o n F - C o r r o * i o n t F - o t h e r F r e i g t - . t 

F - V e h i c l e O v e r t u r n r - f ^ e t a ' F a t i g u e 1 F - F o r k l i f t 
F - O v e r l c a d / C v e r f i 1 1 F - F r i c t i o n / R c b t t r g I F - N f . i I / F r c t - u s i t n 

F - L o o s e F i t t i n g / V a 1 v e F - F i r e / H e a t 1 F - O t h e r V e h i c l e 

T - D e f e c t i v e F i t t i n g / V a 1 v e F - F r e e z i n g 1 F - W a t e r / O t h e r L i q u i d 

F - D r o p p e d F - V e n t i n g 1 F - C r o u n d / F I o o r / R o a d w a y 

F - S t r u c k / R a m m e d F - V a n d a l i s m 1 F - R o a d s i d e C o s t a c i e 

F - I n ^ p r o p e r L o a d i n g t : - ! n c o T i . p a t M a t e r i a l I r - N o r e 
F - I f t ^ p r o p e r B l o c k i n g F - e t h e r 1 T - O t h e r F - I f t ^ p r o p e r B l o c k i n g 

i NC REEPONEE 
S = : X S X S E = X S £ S Z S S S £ = X E X S S = = = £ = s = = S r = S = = = = = = = = S = = = = E S ====== ======================= 
DESCRIPTION OF PACKAGING FA ILURE: 

HOW P A C K A G E ( S ) F A I L E D 1 ARE A T H A T F A I L E D ; U H A T F A I L E D ON P A C K A C E t S ) 

c* - F u n c t u r e d 1 F - En d - ^ c . - wa r d f F - E a s i c F a c k a g e M a t e r i a l 
r — C r a c k e d 1 F - E n d . R e a r 1 T - F i 1 1 i r g / V a ! v e 
F - B u r s t I n t ' l P r e s s u ' e 1 F - E i d e . R i g h t 1 F - C l o s u r e 
F - R 1 p p e d i F - E i r e . L e f t 1 F - C h i r e 
F - C r u s h e d ; "7 - T o p ! F - W e l d / S e a m 
F - R u b b e d / A i - ' a d e C 1 F - E o t t o m ! F - M c s e / F i ^ i r g 
F - R u p t u r e d 1 F - C e n t e r 1 F - I n n e r L i n e r 
T - O t h e r 1 F - O t h e r 1 F - O t h e r 

NO R E S P O N EE 1 ! 
X S X S S S = X S £ = = = = X S = S = = S S = = S X = = = = 3 X = = X = S X S X X S X S S S S S X S X S X S X = = = = s = s = = = x s s s s x « x s x s x r s s 

FRANGIBLE DISC BURST - NEW D I S C . 
APPLIED - CAR SENT TO D E S T I N A T I O N . 



X , = = = = = = = = I S = X S « X = S = = = = X = = S S = X = X = = = = S = S = » = = X = = = X S S S = = = S X X S X X = = = = ! ! = = = = = 

HAZARDOUS MATERIALS INCIDENT REPORT Report Number: 92C2C3eiA 

3 
I 

Mode: RAILWAY 
D a t e : 0 1 / 2 2 / 1 9 9 2 T i m e : 7 : 5 0 

L o c a t i o n : REND. NV 
C o u n t y : WASHOE R o u t e : 500 FARR BLVD 

C a r r i e r : UNION P A C I F I C RAILROAD CC. O M A H A . NE 
C a r r i e r R e p o r t i n g • : UP 

S n i p p e r : SOUTHERN WA-'ER TREATnENT CD. GREENVILLE. SC 

C o n s i g n e e : G S T CORP. S ^ - A R K S . NV 

S h i p m e n t O r i g i n : G R E E N V I L L E . SC 
S h i p m e n t D e s t i n a t i o n : RENC. Nv 

S r i f p i n g p a p e r • : NSWt C12212=7C4 
= = x X X = x x = = s = s = = = = = = = = = = = = a s = = = S X = = X = S X X X X X S X S X S S X S X X 

HAZARDOUS M A T E R I A L : 
S ' i i p p ; . - . i r - i i - n i COFRCSIVE L I S J I D S .•• ' .C.S. T r a d e 

H a i a r d ' c l a s s : CORROSIVE MATERIAL UN N u m b e r : UN l7 tO 
H a i S u b s t a n c e : F ^ ' ^ M e l ' - ' : F 

= x s = s s s = = = = = = = x s s X X = = s = x = x = : = = = = = = - = = = x s = = « s s S I x = s = = s x s s x x s = = x » s = x « s » 

S X X X S S X S S S S S S S S S S S S X 3 

r e : ?;ETAL REC 1600 

t u a n t i t y R e l e a s e d : 40 .OC GAL 
Number E v a c u a t e d : C 

DAMAGES: 

F a t a l i t i e s I M a j o r I n j u r i e s I M i n e r I n j t r i 

c s x = = x x s = = s x = = = = = = = = 

CCNSECUENCES: 
T - S p i 11 * 9 e 
F - F i r e 
P - E x p l o s i o n 
T - V a o o r C G a s ) 

F - Env i r o n m e n t 
F - W a t t r / S e w e r 
F - N :ne 
F - O t h e r 

F - R a i l Ca r 
T - TOFC/COFC 
F - A i r c r a f t 
F - E a r g e 

Sh i J 
o t h e r 

P r o d u c t L O S S : » 1 5 C 
C a r r i e r Damage: »C 

R u b / P r i P r o p e r t y : t " 
D e c c n t a m / C l e a n u t : »43C0 

O t h e r : t C 
Tota l Damage: »445C 

TYPE CF V E H I C L E : 
F - C a r g o Tank 
F - Van T r u C k / T r a i I e r 
F - F l a t Eed T r u e I / T r a i l e r 
F - Tank Car 

T " a n s p o r t a t i o - P h a s e : ENROUTE EETWEEN OR'.G I N / D E 3 T 1 NAT I CN 
L a n d ' .se a t I n c i d e n t E i t e : INDUSTRIAL 
Comm.uni ty T y p e a t S i t e : CREAN 

S P I L L W A : R E S U L T OF A C C I D E N T / D E R A I L M E NT: F 
E s t i m a t e d S p e e d : H i g h w a y T y p e : 

= x x s s s s x x x s = = s s = s 

L a r e s : 
s s = s s x s s 



HAZARDOUS MATERIALS .'NCIDENT REPORT R e p o r t N u m b e r : 92020381A 

C o n t a i n e r S e q u e n c e : 1 o f 1 

C o n t a i n e r T y p e : 34 C a p a c i t y : 5 5 . 0 0 GAL 

Number F a i l e d : 1 o f S P a c k a g e M a r k i n g s : 

M a n u f a c t u r e r Name: NOT REPORTED EY CARRIER 

S e r i a l N u m b e r : SCUZ251S31 

L a b e l / P l a c a r d : WHITE 

R --g i s t r a t i o n • : 

D a t e o f L a s t I n s p e - c t i c n : 

E x e m p t i o n / A p p r o v a I / C o m p e t e n t A u t h o r i t y « : EtSOO 

= = = = = = = = = = = = x = = s = = x s = = x = s s s s s s s s s s = s s = = = = = = = s = = = = = = = = == = = = = = = = = S S £ = = = = S = = = S S S S « S 

ACTION CONTRIEUTING TC PACKAGE FAILURE 1 OE JECT CAUSING FAILURE 

F - 'Jeh i c l e C c l 1 i s i cn F - C o r r o s i o n 1 F - O t h e r F r e i g h t 
F - V e n i c l e O v e r t u r n F - M e t a l F a t i g u e 1 F - F o r k l i f t 
F - O v e r 1 c a d / O v e r f i 1 1 f - : ^ r i c t i o n / R u b t i n g 1 T - Na i 1 / P r o L r u s i cn 
F - L o o s e F i t t 1 n g / V a l v e F - F i r e / H e a t 1 F - O t h e r V e h i c l e 
F - D e f e c t i v e F s t t i n c j * ! ve F - ^ r e e r i n g 1 F - W a t e r / O t h e r L i q u i d 
r - D r o p p i d P - v e n t i n g 1 F - G r o u n d / F l o o r / F o a d » a y 
F - S t r u c k/Rammed F - V a n d a l i s m 1 F - Roads i d e O b s t a c l e 
F - I m p r o p e r L<5ading F - I n c o m p a t M a t e r i a l ; F - .'Jone 
T - I m p . ' o p e r f l e c k i n g F - O t h e r 1 P - O t . i e r 

DES CRIPT ION OR PACKAGING FA I L L R E : 
= ==== - • = - s 

HOW PACKAGE(S) FA ILED 1 AREA THAT F A I L E D 1 WHAT FAILED ON PACKAGE (£ ) 

T - P u n c t u r e d 1 F - E n d . F o r w a r d 1 T - B a s i c Pc>ckage M a t f c r i a l 
F - C r a c k e d 1 F - E n d . R e a r 1 F - F i t t i n g / V a l v e 
F - B u r s t I r t ' I P r e s s u r e 1 F - S i d e . R i g h t 1 F - C l o s u r e 
F - R i p pe 2 1 F - S i d e , L e f t 1 r - Chime 
F - C r u s h e d 1 F - Top 1 F - » e l d / S e a m 
F - R u b b e d / A b r a d e d 1 T - Eo 1 1 om t r - H o s e / R i p i ng 
F - R u p t u r e d 1 F - C e n t e r 1 F - I n n e r L i n e r 
F - O t h e r 1 F - O t h e r I F - O t h e r 

SENIOR SPECIAL ACENT/HAZARDOUS MATERIALS (SSA/HM) D. ALM WAS NOTIF IED THAT 
TRAILER SOUZ 251S31 AT RENO. Nv INTERMODAL TRAILER RAMP HAD A WHITE 
SUBSTANCE ON THE WHEELS ANO FLATCAR, SSA/HM ALM RESPONDED AND INSPECTION 
DETERMINED THAT THE ENTIRE SHIPMENT OF 55 GALLON DRUMS HAD SHIFTED TOWARD 
THE REAR DOOR DUE TG INADEQUATE BLOCKING AND B.'^ACING. ONE 55 GALLON DRUM 
OF PRODUCT HAD EcEN PUNCTURED WITH A NAIL DUE TO THE LOAD S H I F T . 
DISPOSAL CONTROL SERVICES WAS NOTIF IED AND RELOADED THE TRAILER AND 
DECONTAMINATED THE FLATCAR. NOTIF ICAT IONS WERE MADE TC NEVADA DEPARTMENT 
01^ EMERGENCY MANAGEMENT. CHEMTREC AND THE S " I F P E R . 



s s s x s s s = xxxssx.<xxxssss»ss.ss»s«xixxss»xs»«»sxx = x x s s s x x x = = = = x x x _ s = x = x x x = = 

HAZARDOUS MATERIALS INCIDENT REPORT ,^"!!!t.E-!?=Ii-!-i?°ifx*=s= 

M o d e : RAILWAY 
D a t e : 0 9 / 2 5 / 1 9 9 1 

L o c a t i o n : SPARKS. NV 
C o u n t y : WASHOE 

Time: 15:45 

R o u t e : 1 PYRAMID WAV-S F A C I F I C RR 

C a r r i e r : SOUTHERN P A C I F I C TRANSP CO. OAK..AND, CA 
C a r r i e r R e p o r t i n g » : SR 

S h i p p e r : VULCAN MATERIALS CO, W I C H I T A . KS 

C o n s i g n e e : HONDO CHEM. ROGAS, CA 

S h i p m e n t O r i g i n : W I C H I T A . KS 
S h i p m e n t De 51 i n a t i :.r : ROGAS. CA 

S h i p p i n g p a p e r • : ATS"^ C 3 7 0 3 1 

HAZARDOUS M A T E R I A L : 

S h i p p i n c N a r e : SODIUM H V D P O X I C E SOLUTION 
h a i a r d " c l a s s : CORROSIVE MATERIAL 

H a * S u b s t a n c e : T 

F a t a l i t i e s : Ma jOr I n j u r i e s 

T r a d * .Nam*: 
UN Nui r .ber : LN1824 

RC- M e t ^ : 

C c a r t i t y R e l e a s e d : 5 . 0 0 GAL 
Number E v a c u a t e d : C 

DAMAGES: 
Product Less: »E0 

Cerr-er Damage: »C 
FuB/Pri R'opert.: »'. 
D e c c n t a r / C l e a r u p : s i 5 C 0 

e t h e r : «C 
T c l a l Damage: » : 5 5 0 

TYPE CF VEHICLE: 
F - C a r g o Tank 
F - v a n T r u c k / T - - a i 1 e r 
F - F l a t f e e T r u e t / T r a i l e r 
T - Tank Ca--

C I 

CGNSEGUENCES: 
T - S p i 1 l a g e 
F - F i r * 
' - E y p l o s i e r 
F - V a p o r ( G a s ) 

F - R? i 1 Car 
F - TCFC/CCFC 
F - A i r c r a f t 
F - E a r q e 

iner I r j u r 
C 

= S = = = E S = = X = = X S S * S S S 

F - Env i r-in ment 
F - Wate^-'Scwer 
F - None 
F - Other 

ar 1 p 
Otner 

T r a n s p o r v a t i o r F h a s e : 
L a n d u s e a t I n c i d e n t E i t 
C o m m u n i t y Type a t S i t e : 

S P I L L WAS RES.LT OF ACCIDENT/DERAILMENT: F 
E s t i m a t e d S p e e d : H i g h w a y T y p e : 

E N R O L T E EETWEE-, CR IG I N.'DEST I N A ' : CN 
INDUSTRIAL 
JR EAN 

Z - - s r = = S = 



B s s = X S S B C S K S K x s . ' : = » X = S = = 3K 3 * = S = « » S « « S K « « X S a E S K S = = = = = = = « = = = = = = = = = = 

HAZARDOaS MATERIALS INCIDENT REPORT Report û»)ber: 9I12C120A ====================-===========«=====««»«•«**«•==*=*=•**•*• S = = = = 3 

K S = 3 B = = = = = = B K 

C o f t a i n e r S e q u e n c e : 1 1 

C c i ^ l a i n e r T y p e : 111 AW 

Number i I t d : 1 o f I 

C i p a c t t y : 1 6 S 2 4 . C 0 CAL 

P a c k a g e r a r k i n g s : 

fldnur*ctwrer Nam^ : NOT REPORTED PY CARRIER 

S e r i a l N u w b e r : L'CDi I f c 3 t 7 

L a b e l / P l a c a r d : CORROS 

Reg 1 s t r i o n » : 

D ? t e L a s t I n s p t c t i c n ; 

E ><efpp t i cn / A p o r o va 1 / Co»pe t er Aut* ' o r i t v ^ • 

ACTION CONTRIBUTlNb TC PACKAGE F ^ A I L L R E 

£ = = = = = » - = E = = = E = = = X = = S X = = X S f = = = = = = = = > ' = = 

; C tJECT CAUSI^O FAILURE 

r - Veh i c l e C c l 1 1 s i on F - C o r r o s * o r 1 F - O t h e r p . ' e i g h t 
F - V e h i c l e O v e r t u r n F - M e t a l F a t i g u e 1 F - F o r k ! i f t 
F - O v e r l c a C / C v e r ' ' i I ; F - Fr i c t i on/RuOC i r g F - N a i 1 / r r c t r u s i o n 
F - L o o s e F i t t i r a / V a l v e F - r i r e / H e a t 1 F - O t h e r V e h i c l e 
T - D e f e c t i v e F i t t i r g ^ V a l v e r - F r e e 3 i n g 1 F - U a t e r / O t h e r L i q u i d 
F - D '".j pp ed T - v e n t i n g 1 F - G r c u n d / F 1 c o r / R o a d w a y 
F - S t r u c k / R a i r m e c F V a n d a l i sm 1 F - R o a d s i d e O b s t a c l e 
F - I t r . c r o p e r L o a d i n g F - I n c o m p a t M a t e r i a ! 1 T - None 
F - I n p r o p e r E l o c k i r g F e t h e r 1 F 

1 
- O t h e r 

— - - -= = = = S = = = = X X = = £ = S S l ' S = . t - = = = s s 
DE'sCRlPTIGN OP PACKAGING PAiLvR 

HOW PACKAGE(S) FAILED 1 AR EA THAT FAILED ! WHAT FAILED ON PACKAG£(S) 

c - P u n c t u r e d , z E n d . F o r w a r d 1 F - B a s i c P a c k a g e M a t e r i a 
F - C r a c k e d , F - E n d . R e a r 1 F - F i t t i n g / V a l V * 
F - D u r s t I n t ' l P ressu»"e • F - S i d e . R i g h t 1 F - C l o s u r e 
F - R i p pe d F - S i d e . L e f t 1 F - C h i me 
F - Cru shed , 7 - Top 1 F - W e l d / S e a m 
F - R u b b e c / A D r a d e d 1 F - r-OttOln 1 F - H o s e / P i p i n g 
F - R u p t u r e d 1 F - C e n t e r 1 F - I n n e r L i n e r 
T - O t h e r 1 F - O t h e r 1 T - O t h e r 

CISC 1 
= s 

1 SAFETV vEfiT DISC 
c = x = = « E X x a s ^ = = z = = = : = = * ! = —= 

Tt-!!S REPORT ALSO C O M T A I N S ATTACHMENTS THA'' ARE NOT ELECTRONICALLY 
RETRIEVABLE ^ e . c PHOTOGRAPHS. DIAGRAMS. E T C . ) . 

CAR HAD A RUPTURED SAFETY VENT C I S C . DISC WAE REPLACED. CAR WAS 
DECONTAMINATED BY DISPOSAL CONTROL SERVICES. 8S4 FREERORT. SPARKS. NV. 3 
DRUMS OP NEUTRALIZED MATERIAL AND CLOTHING WERE GENERATED AND WAS 
DISPOSED OF AT LOCKUQOD L A N D F I L L . 



Appendix M 
MEMO FROM CLYDE ANDERSON, UNION PACIFIC RAILROAD, 

REGARDING PROJECTED HAZARDOUS MATERIALS RAIL CARS 
THROUGH RENO, NEVADA 



UNION PACIFIC RAILROAD 
1416 Dtx^e Street; BAOIS 700 

OiQaIia,N£ 6S17^700 
Aogost 17,1997 

To; Wstm Frank 
DeLeuw, Caiha, Inc. 
Washington,D.C. (viaFAX- (202)775-3389) 

MikeHefflmer 
Coviagcoa & Burling 
Wasimgson, D.C. (via Lotus Notes) 

cc: JoeBaxemao, 
Jim V. Doiaa, 
Wayae Hbiiudn, 
Tcm Ogee. 
AxvidRoadj, 
LaeRoadi, 
Mike Rock, 
Dale Salzmaa, 
Lou Wagoff, 
Bai Wknmer, 

UP, VU Lotos Notes 
UP, via Lotus Notes 
UP, via Lotus Notes 
UP, via Lotus Notes 
Covingtoa& Burlap Washington, DC 
UP, via Lotus Notes 
UP, via Lotus Notes 
UP, via Lotus Notes 
UP, via Lotus Notes 
UP, via Lotus Notes 

RE; UP-SP xMergen Changes in tt»-Mat Traffic Hows at Reno and Wichibi 

Rail n«fci had U50 c3iio2pcdayv«A 
« » n v « e d t o c a t 4 i s ^ X ^ ^ S t 2 1 ^ ^ I=«n«dal trailers and conaine« ^ 



Reno. Nevada (using Stats from the Mate-RaD RoMVflte-v̂ p»Hc5 sefmenrt 

]99A AdTtai«rf Base Vohxm^ AH Traffic Haz-Mat 
24.6 Noo-Iotenaodal Ca:s 630 

Haz-Mat 
24.6 

Istensodal Cvs i l l 
744 25.0 

Poa-Mereer Vohimes MTrafBc 
NoO'Imenxiodal Cars 5SS 25.8 
Intermodal Cars 624 142 

U12 40.0 

All Traffic Haz-Mat 
NoQ-lBtenoodal Cais -42 -i-1.2 
Ix2xemiodaI Cars +13,S 

+468 +15.0 

Percentage 
3.9% 
0.4% 
3.4% 

l̂ ercentage 
4.4% 
23% 
33% 

Percentage 
S.0% of increase 

92.0% of mcrease 

This reftecs the shift of intojaodal mffic frcan the UP Feaite River 
Rc o while soiae bulk carioad traffic is shifted from the SP route to the UP. 

Wichita. KS (nsiog nats from the Mnte>-Rafl Wichita - E a ^ ^lyni^f) 

1994 AdfU-ged Base Vohimes 
Noa-Imezxaodai Cars 
Imerzoodai Cars 

Post-Merger Vohiioes 
Nba-Iatennodal Cars 
Intermodal Cars 

Noa-Intertnodal Cais 
Inzexmodd Cats 

AD Traffic 
313 

0 
313 

AH Traffic 
957 

0 
957 

AB Traffic 
-̂ 644 

0 
+64ii 

Haz-Mat 
7.0 

7^ 

7.0 

u 
7.0 

Haz-Mat 
0.0 
Uk 
OLO 

Percentage 
i2% 
0-0% 
2.2% 

Petuiuuge 
0.7% 
0.0% 
0.7% 

Peroenta^ 
0.0% of maease 
0.0% of ioo-e 

There is no inrcrxaodai traffic througS Wichha. The above mimhets ndtenr the orisnwl opfrarfng 
plan. I kzve no MuM-RailcafSc^ws for OK revised ̂ pezatiiig plan that 
sratenvfor dated March 7,1997. 

Ifym have anjr ̂ esaons oa the above, piease caQ me at (402) 27I-447S 

Yours truly. 

Qyde Anderson 
Tianspona&oa Research 

Phone: 400-271-4478 
Fax: 402-271-5955 



Appendix N 
DERAILMENT & HAZARDOUS MATERIALS RELEASE ESTIMATES 



DELEUW 
CATHER Memorandum 
TO: W inn Frank 
FRO.M: Duncan Allen 
DATE: September 10, 1997 

SUBJECT: Derailment and Hazardous Materials Release Estimates. Reno Vicinit\' 

.Methodology 

Base Values 

A base value for average annual mainline derailments for each segment was estunated by applying 
per-unit derailment rates for \ arious strata of mainline FRA Class 3 or Class 4 trackage to estimated 
units for each track segment. The derailment rates, one per train-mile and one per car-mile, each 
were estimated for each stratum from calendar 1994-96 accident'incident reports to the FRA. for 
mainline tracks (i.e.. track t\pe " \" in the accident/incident database). Reported accidents' were 
divided by the estimated nationwide units of operation' to obtain nationwide rates, then were 
adjusted b> \'arious factors based on the actual accident experience ofthe segments. A summary of 
these calculation results appears as Table 1. 

The rates were applied to train traffic in each segment based on the estimated number of trains and 
cars per train, as follows: 

D ^ R TM ^ R TM + R CM 
cdlm cum cicm 

where: 

D is the base value for estimated armual mainline derailments: 
TM is the number of annual train-miles in the segment: 
CM is the number of annual car-miles in the segment; and 
Subscripted R \ alues are the conu-ol-dependent {cd) or control-independent (ci) rates for car-
miles {cm) or train-miles {tm) in Table 1. 

' From the FRA s Accident Incident database of incidents reported pursuant to 49 CFR Part 219. 

- Total nationwide units as reported in .A.AR Railroad Facts, allocated to strata in proportion to the 
occurrence of accidents judged to independent of both track class and control method. 

Allen to Frank I 09/10/97 



Table 1 
Kstimated Derailment Rates for Classes 3 and 4 Mainlines, 1994-96 

Type(s) of Derailment 
Applicable 

Operational 
Unit 

Estimated Nationwide 
Units. 1994-96 

Reported 
Derailments. 

1994-96 

Estimated 
National Rate, 

1994-96 

Control-dependent (" dark" 
or unsignaled territon. i 

train-miles 84.209.000 34 4.04 X 10-' 

Control-independent. 
Class 3 

train-miles 270.574.000 96 3.55 X 10-

Control-independent. 
Class 3 

car-miles 17,542,000,000 307 175x10 ' j 

Control-dependent 
(signaled temtor>) 

train-miles N A'- N A 2.63 X 10 " 

Control-independent, 
Class 4 

train-miles 336.837.000 74 3.55 ,\ 10 " 

Control-independent. 
Class 4 

car-miles 22.005.953.000 360 ! 64 X 10« 

Adjustment to Historical Experience 

The empirical Bayes procedure was applied to modifv the base value estimate to incorporate 
knowledge ofthe actual mainline derailment history. The base value was adjusted to reflect the fact 
that a number of derailments (N) occuned over a niunber of years of history (T) as follows: 

D 
N 

adjusted 

where T̂ , is a quantity that depends on the link, and can be estimated as the ratio of the mean 
accident rate to the variance ofthe distribution of the accident rate. For a set of randomly-selected 
links on the UP/SP system. Tp was estimated as 78. This means that the occurrence of accidents is 
so random that large differences in accident history can be expected to have a relatively small effect 
on the expected accident rate, .\ctual derailment history for 1991-96 was used (i.e.. N = 5). This 
same procedure, although with a different TQ value, is incorporatec in tite FRA grade crossing 
accident prediction formulas. 

' This rate was assumed tc be 65% of the unsignalled territory rate, rounded up from a ratio of 0.6384 
based on examination of Class 3 and Class 4 results combined. 

Allen to Frank 09/10/97 



Releases of Hazardous Materials (HM) in Conjunction with Derailments 

Conditional release probabilities were used to estimate the incidences of hazardous materials (HM) 
release in conjunction with derailments. Examination of derailment data from the FRA 
accident incident database indicated lhat while the fraction of cars in a consist that derailed tends to 
increase with speed, the conditional probability of a car's releasing HM given it has derailed is 
relativeK stable, at about 0.16. HM releases were therefore estimated at 0.16 times the fraction of 
consist likely to derail at the typical freight speed (TFS) for a segment, times the average number 
of HM cars in a consist. Table 2 shows the TFS values assumed for various values of prevailing 
freight maximum operating speed (FMOS). 

Table 2 
TFS vs. FMOS Assumptions 

FMOS (mph) TFS (mph) 

60 50 

50 40 

45 40 

40 35 

35 and belou FMOS 

The fraction of consist derailing was found to vary widely among individual accidents, but the 
median value did var\ consistently with speed. .\ Poisson regression was employed to fit a logit 
curve in terms of both TFS and the square ofthe ratio of TFS to 60 mph; the second term was based 
on the principle that both the kinetic energy involved and the track forces acting to keep a train on 
a ciu'ved path vary as the square of speed. The estimated fraction was: 

0.8 
derailing 

( 2 6135 • 0 003857-FS - 0 8075( I£^) ' ) 

{1.0 - e *° ) 

The estimate of HM releases was therefore: 

hm 0.16 D , ^ , 
adjusted derailing 

HMC 
TPD 
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where: 

• Rhm is the estimated annual HM releases associated with mainline derailments; 
• HMC IS the daih number of estimated HM carloads; and 
• TPD is the estimated number of trains per day. 

Conditional Probability of River Contamination 

Given a HM spill on the mainline, there is some chance that the HM will contaminate the river. This 
conditional probability, of contamination depends on: the proximitv ofthe spill to the river: whether 
the HM is a solid, liquid, or gas: and the amount of HM released. Each of these factors is addressed 
in a subsection belou. For estimating purposes, the definition of a HM release is a release of "some" 
HM in conjianction with a mainline railroad accident or incident reportable to the FRA''. 

The analysis presented herein is based on 24 trains west of Sparks and 2.5.1 trains east of Sparks to 
reflect post-merger conditions. 

Proximity- of Spill to the River 

The distribution ofthe distance between the point where a HM spill occurs and the Truckee River 
depends on two factors: the distance from the tracks to the river, and the distance ofthe spill from 
the track centerline. 

Examination of USGS map data and railroad track chart data indicate that between mileposts 206 
(Truckee, CA) and the state line at MP 228.5. the nver is within 200 feet ofthe tracks for 12.76 
miles; between MP 228.5 and MP 257 in Nevada, the river i? Aithin 200 feet for a total of 7.46 
miles. In Califomia and Ne\ada respecti\eK, the mileage on bridges over the Truckee or its 
tributaries is estimated to be about 0.21 and 0.20. Ihese mileage data were used as a bound for 
potential spills for cars coming to rest more than 200 feet from the track centerline. Tl ese 
considerations were combined into a set of assumptions regarding the proximity ofthe tracks to the 
river, as shown in Table 3. 

•* Federa! Railroad Administration, FRA Guide For Preparing Accidents/Incidents Reports, 
DOTTRA RRS-22. Januar> 1993. 
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Table 3 
Estimated Distribution of Track Proximity to Truckee River 

Proximity of Tracks to River 
Fraction of California 

Trackage (MP 206- .MP 
228.5) 

Fraction of Nevada 
Trackage (MP 228.5-

MP257) 

On bridL'e (zero distance to the riven 0,009 0.007 

W ithin 200 feel 0,567 0.262 

•Adjacent" but more than 200 feet 0,3..4 0,441 

Not "adjacent" 0 060 0.290 

Derailments are the major source of mainline H.M releases. Therefore, the distribution ofthe lateral 
displacements of cars which derail is a reasonable assumption for the upper limit on the distribution 
for all accidents. Most cars w hich derail come to rest within 200 feet of the center line of track. 

Ba£?d on thc sketches of 121 derailed freight cars prepared for NTSB accident reports 96-05, 91-04, 
83-07, 78-4. and 78-8. (which were selected randomly from a shelf of such reports), the cumi;lati\e 
frequency ofthe farthest point on a derailed car from the centeriine of track on the "prevailing"" side 
ofthe tracks was determined. The "pre\ ailing"" side is either the downslope side or the outside of 
a curve, toward which derailed cars are more likely to move. These data indicate that no more than 
half of the derailed cars are likely to move significantly toward the "prevailing"" side, principally 
because there is a tendency for the rails to keep the cars "in line"" (i.e.. with their farthest point less 
than 10 feet from the track centerline). A large majority of cars come to rest with their farthest point 
less than 100 feet from the track centerline. 

For the purposes of estimating possible contamination of the Truckee River, a much more 
" conservative"" set of assiunptions was adopted than the above data would suggest; 

• .A,ll derailed cars would tend to move towar, the Truckee River. 
• 25 percent of derailed cars would come to r st with their farthest point 10 feet or less from 

the track centerline; 
• 50 percent of derailed cars would come to rest with their farthest point 25 feet or less from 

the track centerline; 
• 90 percent of derailed cars would come to rest with their farthest point 100 feet or less from 

the track centerline; 
• 95 percent of derailed cars would come to rest with their farthest point 200 feet or less from 

the track centerline; and 
• The distribution of lateral displacement between the points cited above would be imiform 

(this tends to o\erstate the distance traveled in comparison to the more curved distribution 
evident in the freight data). 
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In effect, the assumptions for river contamination are that all derailed cars would move toward the 
river, and the> would typically travel much farther from the tracks than the derailment data wouid 
suggest. Lateral excursions more than 200 feet from the tracks were assumed to be about five times 
more likely than the empirical derailment data would suggest, (i.e., about five percent versus one 
percent of derailed cars). 

HM State 

The following distnbution of HM materials by state in cars which release hazardous materials was 
used: 

• 15.8 percent solid: 
• 63.4 percent liquid which would remain so upon release; and 
• 20.8 percent gas or compressed liquid thr.t could be released as a vapor. 

These fractions i:ompare to nationwide H.M traffic. The distinction among the states of HM 
materials has a bearing on hew they are released, and the relative risk of contamination. 

Severity of HM Rideases 

Two sources provide some information with respect to two particular commodities: 

• .A 1979 paf)er assumed that one percent of propane releases from rail tank cars would be 
"significant."" 

• A risk assessment study* ofthe transport of liquefied natural gas (LNG) assumed that: 3.9 
percent of railbome releases would be "catastrophic." i.e., near-instantaneous release of a 
car"s entire contents; 19.3 percent would be "'serious." i.e., releasing contents over five 
minuies; and lhat the remaining 76.8 percent of releases would be "minor."" 

A further general indication of se\ erity may be inferred from the results of the 59 reported mainline 
railbome HM releases reported to FRA in 1994-96. Of these, 28 resulted in evacuations of people 
from the vicinity, it should be noted that in many cases, this was undertaken as a precaution only. 
Of the 28 w hich resulted in evacuations, ten (10) caused one or more reported injuries, and two (2) 
resulted in reportable damages other than to railroad tracks and equipment. 

- Geffen. C.A.. and Franklin, A.L., "An .Assessment of the Risk of Transporting Propane 
by Truck and Train"". DOE En\ ironmental Control Symposium. Reston, VA, presented March 
1980. 

* Arthur D. Little. Inc.. "Assessment of Risks and Risk Control Options Associated with 
Liquefied Natural Gas Tmcking Operations from Distrigas Terminal. Everett. Massachusetts", 
June 1979. 
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The basis for conditional probabilities for solid HMs is the distribution of the lateral displacement 
of derailed cars and the likely extent of spillage, as discussed further in this memorandum. 

For gases and liquids which ma\ gasify on release, the three categories of release defined in the LNG 
study were retained, but the fractions were assumed to be slightly higher to retain the "conser% alive" 
nature of tfie analysis: 50 percent were assumed to be "minor"" (roughly the nationwide proportion 
of HM incidents not resulting in e\ acuations). and the remainder pro-rated according to the LNG 
study, resulting in 9 percent "catastrophic" and 41 percent "serious." 

For liquids. 18 of 28 spills (64.3 percent) were assumed to be "significant." based on the rafio of 
casualty-causing FRA incidents to total evacuations. 

For locations where the river is within 200 feet of the tracks, the distribution ofthe distance of a 
solid HM release from the tracks was determined as the distribution of the sum of the lateral 
displacement ofthe farthest point on the cai- from the tracks plus the distance the spilled HM would 
travel from the car. Several "conservative"" assumptions were made in this regard: 

• The entire HM carload (assumed to be 4.800 cubic feet of material) would be spilled: 
• The spill pattem w ould be characteristic of a spill occurring from the side of a car (i.e., over 

180 degrees of arc) located at the farthest point from the tracks; and 
• For 50 percent of spills, the ground would slope downwards at a 30-degree angle (i.e., a 33.3 

percent grade) toward the river. 

Assuming a 40-degree angle or repose for the spilled materials, the distance covered by a 180-degree 
spill pattem of 4.800 cubic feet would be: 

3 

D 
9600 

\ Tt sin40 

or about 16.8 feet. 

In fifty percent of the assumed cases, however, the effective angle of repose would onh' be about 10 
degrees (40 minus 30). thereb\ increasing the distance ofthe spill to: 

3 
9600 

\ It sinlO 

or about 26.0 feet. 
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The estimated fraction of spills contaminafing the river from releases when the river is within 200 
feet ofthe tracks was estimated by using a computer spreadsheet to generate 10.000 simulated spills 
according to the assumptions, i.e.. occurring at a distance from the tracks as described above. This 
indicated that 31.2 percent of derailing cars traveling less than 200 feet from the tracks would release 
solid HMs into the river. In combination with the assumed 5 percent of cars that would travel 
beyond 200 feet, the resulting estimate ofthe conditional probability was 0.346. 

For the purposes of estimating conditional release probabilities, different assumptions were made 
according the state ofthe HM released and the proximity to the tracks. Table 4 summarizes these 
assumptions and their bases. 

Table 4 
.Assumed Conditional Contamination Probabilities. Given a H M Release 

Proximity of Tracks 
to River 

HM 
State(s) 

Assumed Conditional 
Probability of 

Contamination 
Basis for Assumption 

On Bridge All 1,000 Release occurs directly over water 

Within 200 feet Solid 0 346 Distribution of lateral displacement of cars 

Within 200 feet Liquid 0643 All "significant" spills would contaminate 

Within 200 feet Liquid gas 0 500 
Ali " serious" and "catastrophic" spills 
would contaminate 

".Adjacent" but more 
than 200 feet 

Solid 0.050 
All cars coming to rest be\ond 200 feet 
from the tracks would contaminate 

" Adjacent" but more 
than 200 feet 

Liquid 0.460 
715 percent of "significant" spills would 
contaminate 

•.Adjacent" but more 
than 200 feet 

Liquid Gas 0295 
Ail "catastrophic" spills and 50 percent of 
""serious" spills would contaminate 

Not "adjacent" All OOOO 

Computation of Conditional Probabilities 

71.5 percent 5 percent of cars stopping more than 200 feet from tracks - 50 percent of cars within 200 
feet assumed to be on ground sloping tow ards the river - 20 percent of cars w ithin 200 feet close enough to river for 
underground infiltration into river. 
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The abo\e assumptions were combined into conditional contamination probabilities for the two 
sections (CA and NV) as shown in Table 5. 

Table 5 
Estimation of C onditional Contamination Probabilities by Section 

State of HM and Proximit> 
to River 

Fraction 
of Traffic 

Condi­
tional 
Proba­
bility 

Fraction 
ofCA 

Segment 

Fraction 
of NV 

Segment 

CA 
Product 

NV 
Product 

.All states, on bridge 1 000 1,000 0 009 0,007 0.0090 0,0070 

Solids. • 200 feet 0 158 0,346 0,567 0,262 00310 00143 

Solids, adjacent and • 200 
feet 

0,158 0,050 0 364 0 441 0,0029 0.0035 

Solids, not adjacent 0.158 OOOO 0 060 0,290 0,0000 0 0000 

Liquid:, • 200 feet 0 634 0643 0,567 0,262 0,2311 0 1068 

Liquids, adjacent and • 200 
feet 

0 634 0 460 0 364 0 441 0.1062 0 1286 

Liquids, no" adjacent 0634 0.000 0 060 0 290 0,0000 0,0000 

Liquid gas < 200 feet 0 208 0,500 0,567 0,262 00590 00272 

Liquid ga.s. adjacent and 
200 feet 

0 208 0.295 0,364 0,441 00223 0 0271 

Liquid gas. not adjacent 0.208 0.000 0060 0 290 0 0000 0.0000 

TOTAL 0.4615 0.3145 

Application of ( onditional Probabilities to Estimated HM Releases 

Table 6 shows the HM release estimates using SEA's methods The following methods were used 
to develop this table. 

The grade-crossing accident results for Nevada were estimated by SEA on a crossing-by-
crossing basis as documented separately. The results for the two Califomia crossings 
(Hirshdale Road and Route 267) were computed by the same methods by the FRA for 15 
daih trains in the PC APS database, then vsere adjusted upward by (25/15) to reflect the 
increase in train traffic. Once all other conditions are held constant, the exponent 0.4 closely 
approximates the densit>-dependent effects ofthe FRA grade crossing prediction formulas. 
Mainline accidents other than derailments and grade crossing accidents were estimated at a 
rate of 8.26 x 10 ̂  per train-mile, based on the occurrence of 406 such accidents reported to 
FRA in 1994-96 for signalized Class 3 and Class 4 track, divided b> an estimated 
491.451.000 train-miles of such operation during that period. 
For grade crossing accidents, a breach rate of 0.0081 was applied, based on five- releases 
from 619 HM cars involved in such accidents in 1994-96. For other accidents (i.e., neither 
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grade crossing accidents nor derailments), a rate of0.0078 was applied, based on six releases 
from 76i' HM cars involved in such accidents in 1994-96. 

Table 6 
C oTiparison of Relative H M Contamination Risk Estimates 

California Nevada Total 

Expected Annual Mainline Derailments 0.387 0.521 0.908 

Expected Annual Grade Crossing Accidents 0.119 0.950 1.069 

Expected Annual Other Mainline Accidents 0,163 0.210 0.373 

Expected Annual Breaches of HM Cars 0.0101 0.0264 0.0365 

Expected Years Between Breaches 98.5 38.0 27.4 

Fraction of Total Breaches Estimated to 
Contaminate the Truckee River 

0.46 0.31 0.35 

Expected Years Between Contaminations 213,5 120.7 77.3 

Table 7 presents a summary of HM releases and river contamination estimates. 

Table 7 
Hazardous Materials Release Estimates 
(Segments of UP's Central Corridor) 

California 
(Truclcec to California 

Border) 

Nevada 
(Between 
California 
Border and 

Fernley) 

Combined 0 
(Between | 

Truckee CA. and | 

Fernley NV,) H 

Pre-Merger 

Expected releases per year 0.00681 0.01834 0.02514 

Fraction of releases estimated to contaminate 
0.4615 0.3145 0.3543 

the Truckee River 
0.4615 0.3145 0.3543 

Expected years berween contamination 318,2 173,4 112.2 1 
Post-Merger I 

Expected releases per year 0.01015 0.02635 0.03650 H 
Fraction of releases estimated to contaminate 

0 4615 0.3145 0.3543 1 
the Truckee River 

0 4615 0.3145 0.3543 1 

Expected y ears berween contamination 213.5 120.7 77.3 

Difference Between Pre- and Post-merger 

Expected releases per year 0.00334 0.00801 0.01136 1 
Expected years berween contamination 104,7 52.7 34.9 1 
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Appendix O 
SEA LETTERS TO THE CHAIRS 

OF THE NATIVE AMERICAN TRIBAL COUNCILS IN RENO AREA 



SURFACE TR ASPORTATION BOARD 
Washington, DC 20423 

Section of Environmental Analysis 

May 20, 1997 

Mr. Arian Melendez. Chair 
Tribal Council 
Reno-Sparks Indian Colony 
98 Colony Rd. 
Reno, Nevada 89502 

Subject: Proposed meeting to review Native American issues/concerns regarding the on­
going Reno Mitigation Study in connection with the merger of the Union Pacific 
and Southem Pacific Railroads 

Dear Mr. Melendez: 

The Surface Transportation Board's Section of Environmental Analysis (SEA) would like 
to meet with you to discuss the potential environmental effects of the increased train traffic in the 
Reno area as a result of the UP/SP merger. The purpose of the meeting is to discuss possible 
Native Amencan issues that pertain to the Reno Mitigation Study. 

In a decision served on August 12. 1996 (Decision No. 44), the Surface Transportation 
Board (Board) approved the merger of the Union Pacific and Southem Pacific railroads. In its 
wntten decision, the Board imposed system-wide and corridor-specific mitigation conditions. 
The mitigation conditions address safety, hazardous materials, emergency response, air quality, 
and noise. As part of its decision, the Board directed SEA to conduct an 18-month mitigalion 
study in Reno to develop specifically tailored mitigation plans to further address the 
environmental effects of merger-related increased rail traffic on UP's existing nght-of-way. For 
background information, I have enclosed two documents which will provide you with more 
details on the overview of the UP/SP Merger Reno Mitigation Study and the conditions imposed 
by the Board. 

I have asked Ms Mary Rusco. who is a Native American liaison with Rusco and Rusco 
Consultant Services, and Mr. Dave Niansen. Project Manager. (De Leuw , Cather & Co. the 
independent thiid-party contractor, wh i is assisting SEA in conducung the Reno mitigation 
study) to set up a meeting with you. Mary Rusco will contact you sometime following May 20th 
to arrange such a meeting. 



Arlan Melendez 
May 20. 1997 
Page 2 

As part of this mitigation study, SEA encourages public participation and has established 
a Reno Mitigation Task Force. The task force is comprised of 19 members representing a variety 
of community interests. Ms. Paula Berkeley participates as a task force member representing 
Native American interests. You may wish to invite Ms. Berkeley to join the meeting. 

We appreciate your time and look forward to meeting wilh you. If you have any 
questions, please contact Harold McNulty, Co-study Director for SEA, at (202) 565-1539 or Mr. 
Mansen at (415) 495-6060. 

Sincerely yours. 

Elaine K. Kaiser 
Chief. Section of Environmental Analysis 

cc: Dave Mansen 
Mary Rusco 
Kay Wilson 
Winn Frank 

Attachments 



SURFACE TRANSPORTATION BOARD 
Washington, DC 20423 

Section of Environmental Analysis 

May 20, 1997 

Mr. Mervyn Wright, Jr. 
Tribal Chair 
Pyramid Lake Paiute Tribal Council 
RO. Box 256 
Nixon, NV. 89424 

Subject; Proposed meeting to review Native American issues/concems regarding the on­
going Reno Mitigation Study in connection with the merger of the Union Pacific 
and Southem Pacific Railroads 

Dear Mr. Wright: 

The Surface Transportation Board's Section of Environmenlal Analysis (SEA) would like 
to meet with you to discuss the potential environmental effects of the increased train traffic in the 
Reno area as a result of the UP/SP merger. The purpose of the meeting is to discuss possible 
Nat've Amencan issues lhat pertain to the Reno Mitigation Study. 

In a decision served on August 12. 1996 (Decision No. 44), the Surface Transportation 
Board (Board) approved the meiger of the Union Pacific and Southem Pacific railroads. In its 
wntten decision, the Board imposed system-wide and corridor-specific miugafion conditions. 
The mitigation ccndltions address safety, hazardous materials, emergency response, air quality, 
and noise. As part of its decision, the Board directed SEA to conduct an 18-month mitigation 
study in Reno to develop specifically tailored mitigation plans to further address the 
environmental effects of merger-related increased rail traffic on UP's existing right-of-way. For 
background information, I have enclosed two documents which will provide you wiih more 
details on the overview of the UP/SP Merger Reno Mitigation Study and the conditions imposed 
by the Board. 

1 have asked Ms. Mary Rusco. who is a Native American liaison with Rusco and Rusco 
Consultant Services, and .Mr Dave Mansen, Project Manager. (De Leuw. Gather & Co. the 
independent third-party contractor, who is assisting SEA in conducting the Reno mitigation 
study) to set up a meeting with you. Mary Rusco will contact you sometime following May 20th 
to arrange such a meeting. 



Mervyn Wright, Jr. 
May 20, 1997 
Page 2 

As part of this mitigation study, SEA encourages public participation and has established 
a Reno Mitigation Task Force. The task force is comprised of 19 members representing a variety 
of community interests. Ms. Paula Berkeley participates as a task force member representing 
Native Amencan interests. You may wish to invite Ms. Berkeley to join the meeting. 

We appreciate your lime and look forward lo meeting with you. If you have any 
questions, please contact Harold McNulty, Co-study Director for SEA, at (202) 565-1539 or Mr. 
Mansen at (415) 495-6060. 

Sincerely yours. 

Elaine K. Kaiser 
Chief, Section of Environmental Analysis 

cc; Dave Mansen 
Mary Rusco 
Kay Wilson 
Winn Frank 

Attachments 



tSiTRFACE TRANSPORTATION BOARD 

Washington, DC 20423 

Section of Environmental Analysis 

May 20, 1997 

Mr. Brian Wallace 
Chair 
Washoe Tribal Council 
919 Highway 395 S 
Gardnerville. NV. 89410 

Subject: Proposed meeting to review Native American issues/concems regarding the on­
going Reno Mitigation Study in connection with the merger ofthe Union Pacific 
and Southern Pacific Railroads 

Dear Mr. Wallace: 

The Surface Transportation Board's Section of Environmenlal Analysis (SEA) would like 
to meet with you to discuss the potential environmental effects of the increased train traffic in the 
Reno area as a result of the UP/SP merger. The purpose of the meeting is to discuss possible 
Native Amencan issues lhat pertain to the Reno Mitigation S'udy. 

In a decision served on August 12, 1996 (Decision No. 44), the Surface Transportation 
Board (Board) approved the merger of the Union Pacific and Southem Pacific railroads. In its 
wntten decision, the Board imposed system-wide and corridor-specific mitigation conditions. 
The mitigation conditions address safety, hazardous materials, emergency response, air quality, 
and noise As part of its decision, the Board directed SEA to conduct an 18-monlh mitigation 
study in Reno to develop specifically tailored mitigation plans to further address the 
environmenlal effects of merger-related increased rail traffic on UP's existing right-of-way. For 
background information, I have enclosed two documents which will provide you with more 
details on the overview of the UP/SP Merger Reno Mitigation Study and the conditions imposed 
by the Board. 

I have asked Ms. Mary Rusco. who is a Native American liaison with Rusco and Rusco 
Consultant Services, and Mr. Dave Mansen. Project Manager, (De Leuw. Cather & Co, the 
independent third-party contractor, who is assisting SEA in conducting the Reno mitigation 
study) to set up a meetmg with you. Mary Rusco will contact you sometime following May 20th 
to arrange such a meeting. 



Brian Wallace 
May 20. 1997 
Page 2 

As part of this mitigalion study, SEA encourages public participation and has established 
a Reno Mitigation Task Force. The task force is comprised of 19 members representing a variety 
of community interests. Ms, Paula Berkeley participates as a task force member representing 
Native Amencan interests. You may wish to invite Ms, Berkeley lo join the meeting. 

We appreciate your time and look forward to meeting with you. If you have any 
questions, please contacl Harold McNulty, Co-study Director for SEA, at (202) 565-1539 or Mr. 
Mansen 2i (415) 495-6060. 

Sincerely yours. 

Elaine K, Kaiser 
Chief, Section of Environmental Analysis 

cc: Dave Mansen 
Mary Rusco 
Kay Wilson 
Winn Frank 

Attachments 



Appendix P 
TECHNICAL MEMORANDUM ON 

LAHONTAN CUTTHROAT TROUT AND CUI-UI 



Appendix P 
STATUS OF THE CUI-UI AND LAHONTAN CUTTHROAT TROUT 

Regulatory Framework 

Applicable Federal Rctfulaiions - Endangered Species .Act 

The Endangered Species Act (16 U.S.C. §1531 el isa ) of 1973. ?s amended (ESA), fully protects 
those species lonnalK listed as threatened" or endangered". The responsibility for the protection 
and designation of threatened and endangered species is shared b\ the Secretary of the Interior and 
the SecTetary of Commerce The Secretary of Commerce is responsible for marine species (e.g., 
u hales, sea nirtles. seals and sea lions, and anadromous fish i. The Secretary of the Interior is 
responsible tor all other species, including both tenestrial and freshuater species. The Secretary 
of Commerce has delegated its authorit) under ESA to the .N'auonal .Marine Fisheries Service 
(NMFSi The Secretary ofthe Interior has delegated its authonty to administer the ESA to the 
U.S. Fish and Wildlife Service (USFWS). 

The ESA contains two main prohibitions. Section 7 of the ESA prohibits a federal agency, in 
carrying out its ov̂ n acti\ ities or issuing a pennit or license to a pn\ aie apphcant. from 
jeopardizing the continued existence ot a threatened or endangered species, or its critical habitat 
(16 U.S.C, §1536) Section 9 of the ESA prohibits the "taking' of. or trading in. any endangered 
species of fish, wildlife, or plant (16 U.S.C. § 1538(a)). 

The first main prohibition contained in the ESA is Section 7's -opardy prohibition ' This 
prohibition concerns any action that reasonably would be expected, dueclh or indirect!). to reduce 
appreciably the likelih(X)d of either the sur\ ival or recovery of a hsted species in the wild by 
reducing the reproduction, numbers, or distribution of that species v\ hich b\ definition jeopardizes 
Its conunued existence (50 CFR 402.021 Therefore, under Section 7 of the ESA, Federal 
agencies ma> not authorize or fund an> project that would have such an effect and must consult 
with the USFWS v.henever a proposed project might affect a threatened or endangered species 
(such consultation efforts arc commonh referrrd to as "Section 7 consultation" - see below). 

The second main prohibition contained in the ESA is Section 9 s 'taking prohibition " This 
prohibition resu-icts an\ one from engaging in conduct that would "harass, harm, pursue, hunt, 
>hoot, wound, kill. trap, capture, or collect" a threatened or endangered species, or from attempting 
to engage in an\ such conduct (16 U.S.C. § 1532 (19)), A "take" may include significant habitat 
iTOxlification or degradation w here such action actually kills or injures protected species b\ 
significantly impairing essential behavioral patterns, including breeding, feeding, or shelter (50 
CFR 17,3 i As defined in the 1981 amendments tc the ESA. habitat modification does not 
constitute "hami" unless thc habitat modification causes death or injury to members of a protected 
species 
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Appendix P 
STATUS OF THE CUI-UI AND LAHONTAN CUTTHROAT TROUT 

.Applicable Surface Transportation Board Regulations 

The environmental regulations (49 CFR 1105 (e)(8)(iti of the Surface Transportation Board 
(Board) require consultation with the USFWS to determine "whether the proposed action [i.e.. the 
UP/SP mereerl is likely to adversely affect endangered or threatened species or areas designated 
as a cntical habitat, and if so. describe the effects," Consultation with state env ironmental 
agencies is also conducted to ensure that state-listed biological resources are included in any 
env ironmental review . 

Status of .Section 7 Consultation 

SE.A's third-party independent contractor and UP's consultants made numerous attempts to gather 
infomiation about threatened or endar gered species m Nevada, No responses were received from 
contacted agencies indicating the presence of threatened or endangered w ildlife species in the 
vicinity of the Truckee River that would be affected by the proposed merger. .A chronology and 
description of these efforts is presented below. 

In September of 1995. the UPN consultant (Dames & .Moore, b i o prepared the Environmental 
Report for the proposed UP/SP merger On behalf of the railroads. Dames Moore. Inc, 
requested, from USFWS regi rial offices and state env ironmental agencies in the affected states, 
infomiauon on threatened and endangered species (or their critical habitats) occurring wiihin five 
miles of an UP/SP rail line segment, rail yard, intemiodal faciUty. consuuction site, or proposed 
abandonment. .No response to this request was received from the USFW S The .Nevada 
Department of Conservation and Natural Resources (NDCNR), Division of Forestry , responded 
with a list of endangered plant species present in the state of Nev ada However, no information on 
the specific locations of these plant species was provided nor was any response received regarding 
threatened or endangered wildlife species. 

On November 30. 1995. UP/SP submitted the Environmental Report, prepared by Dames & 
Moore, Inc.. as a part of the Railroad Merger Application (Finance Docket No. 32760). The 
Environmental Report included responses from agencies that had been contacted for information 
in SepteiTiber of 1995 Because no information regarding threatened or endangered w ildlife 
species had been received from the USFV.'S or from the NDCNR. none were included in die 
Environmental Report. 

On January 29, 1996. in order to comply w ith the requu-ements of both the National 
Environmental Policy Act (NEPA) and the Board, thc Board's Section of Environmental .Analysis 
(SEA I submitted fomial requests, as scoping packets, pursuant to Section 7 of the ES.A to: (a) Mr. 
Michael J Spear. Regional Director ofthe USFWS' Pacific Region (Region 1) office, located in 
Portland. Oregon, which has responsibility for threatened and endangered species in the state of 
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Nevada; and (hi Mr Peter G Morros. Director ofthe NDCNR's office, located in Carson City. 
Nevada. On Februarv 6. 199h. the Boards independent third party contractor. De Leuw. Cather & 
Company, confinned the receipt by both thc USFWS and the NDCNR of the scoping packet. No 
response to this request was received from eiiher die USFWS regional office in Portland or the 
USFWS' field office in Nevada The response from NDCNR did not identify any concems 
regarding biological resources (including the Cui-ui) in die Truckee River. 

On April 12. 1996. die Board published an Environmental .Assessment (E.A) on the UP/SP 
merger The EA docunient included copies of all responses received from agencies dunng the 
consultation process Because no intonnalion --.garding threatened or endangered species had 
been received from the USF\\ S (either the regional office in Pordand. Oregon or die field office 
in Nevada), none were included in the E.A The comments from the NDCNR's Division of 
Wildlife did not identify any concerns regaiding biological resources in die Truckee River. 
However, the City of Reno submitted a comment regarding concems about die impact of 
hazardous materials spills on direatened and endangered species in the Truckee River. 

On June 24, 1996. the Boards SEA submitted die Post tinvironmental Assessment (Decision ID 
#19953) on the UP/SP merger Appendi.v A for Volume 2 ofthe Post E.A document included 
comments from agencies and responses to those comments from die Board The City of Reno 
(Nevada) commented on the W ater Resources section (Secnon 4,7,5) of the EA ."Specifically, 
Reno was concerned about ( I) direct and indirect impacts of catastrophic spills ot hazardous 
materials resulting from uain derailments in the v icinity of die Truckee River, which is die 
pnmarv water source for die City of Reno; and (2» cumulative impacts of incidental spills of 
hazardous materials dunng train operations The Hoard's response reflected the results of the 
NEP.A consultauon prticess and was consistent w ith project records. Regarding the catastrophic 
spills, dieir response acknowledged Reno s concems for the potential impacts and referenced die 
response procedures for hazardous spills as addressed in UP s own hazardous ma rials 
emergencv response plans Regarding the ."Simulative impacts from incidental spiUs, die Board's 
response referenced die miugauon measui-̂ s as presented in \ olume 1, Chapter 5 of die Post EA. 

In addition, the City of Reno commented on the Biological Resources section (Secdon 4.7.6) of 
the E.A, Specificallv. Reno was concemed about duect and induect unpacts to terrestrial and 
aquatic wildlife located downstream in the Truckee River diat may result from such spills of 
hazardous matenais Reno was particularly concemed widi the federally listed endangered fish, 
die Ci'.i-ui (Chasmistes ciijus). and the direatened Lahontan cutthroat trout iOmorhyiwhus clarki 
henshawi also known as Salmo clarki henshawi. inhabuing Pyramid Lake, into which die Truckee 
Riv er fiow s Again, the Board's response refiected the results of die NEPA consultation process 
and was consistent with project records Their response acknowledged Reno s concems for the 
impacts to biological species from the spills of hazardous materials from die train derailments and 
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reiterated that the USFWS had not indicated any particular concems about die biological resources 
of the Truckee River duniig Section 7 consultadon efforts. 

Status of Indicated Species 

Cui-ui 

The Cui-ui was federally listed as an endangered species on March 11. 1967 (32 CFR 4001) An 
"endangered species' is defined as one that is in danger of exuncdon throughout all or a 
significant portion of its range (16 U S C, §1532(6)), The ESA specifies that endangered species 
are protected under Secuons 7 and 9 (i e.. they are protected by both die jeopardy prohibition" 
and the "taking prohibiuon"). 

F ĵrsuani to Secdon 7 of the ESA. the lead Federal agency for coordinadon regarding non-marine, 
direatened and endangered species is the USF^'S. The USFWS Pacific Region (Region 1) which 
is responsible for the State of Nevada has its regional office in Portland. Oregon The lead State 
agency for Section 7 consultadon is the NDCNR) w hich has a Division of Forestry for 
coordinadon on threatened and endangered plants and a Div ision of Wildlife for coordinadon on 
threatened and endangered wildlife. 

The USFW S originally approved a Recovery Plan for this species on January 23. 1978 The first 
update of this plan was approv ed on May 8. 1980; the first revision of this plan was approved on 
November 22. 1983. and the second revision was approved on May 15. 1992. The Recovery Plan 
developed for the Cui-ui ranks the species as Priority 2C (i.e.. a species with a high degree of 
threat and a high recovery potenual) under the USFVv'S' Species Priority System. The goa' of this 
Recovery Plan is to re-estabhsh the Cui-ui in portions of its historic range. Aldiough no cridcal 
habitat has been designated and no "special rules " apply, the endangered status of diis species 
applies to the entire populadon. 

Lahontan cutthroat trout 

The Lahontan cutthroat trout was federally listed as an endangered species in 1970 but was later 
reclassified and listed as a direatened species in 1975 (Federal Register 40: 29863) to facihtate 
management and resiorauon efforts. .A "threatened species" is defined as one that is considered 
hkely to become endangered w ithin the foreseeable future throughout all or a significant pordon of 
its range (16 U.S.C §1532(6)) Threatened species, like endangered species, are protected under 
Secuons 7 and 9 of the ESA 
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The USFWS approved a species recovery plan in January 1995 (Coffin and Cowan, 1995) The 
plan outlines the management actions necessary to lead to the ev entual de-lisdng of die Lahontan 
cutthroat uout as a threatened species, .Addiuonal infomiauon conceming diis recovery plan is 
provided bekiw. 

Background on Indicated Species 

Cui-ui 

Cui-ui (pronounced, in English. ' kwee-wee " or. in Paiute. "koo-ee-wee") is the common name for 
Chasmistes cujus. a lakesucker currendy found only in Pyramid Lake. Nevada. Pyramid Lake is 
located in die w estern portion of the state of Nevada, approximately 25 miles northeast of the City 
of Reno This lake IN locaied enurely w idiin thc boundaries of the Pyramid Lake Paiute Indian 
Reservation (die "Reservation ). Much of the economy on the Reservadon is centered around 
fishing and recreauonal acuviues at Pyramid Lake So deeply ingrained in die cultural history of 
die Nadve Americans is this particular fish that the Nadve American name for the Pyramid Lake 
Paiutes is "Kuyusdokado.' meaning ' Cui-ui eaters ', 

Cieoyraphic Setting 

The only pemianent tributary to Pyramid Lake is the Truckee River This river originates at Lake 
Tahoe, located approximately 25 miles southwest of die City of Reno The Truckee River flows 
approximately 118 miles north-northeasterly, discharging into Pyramid Lake, The nver's pnmary 
water sources are the mountain ranges of die Sierra Nevada and the Carson The flow ot the 
Truckee River is largely ct)ntrolled. Lake Tahoe. which once overflowed direcdy into die Truckee 
River, is now regulated by a dam, as are Donner Lake and bidependence Lake. 

Historicalh. the Cui-ui were restricted in Nevada to the sister lakes. Pvramid and Winnemucca. 
C'lneniK. the Cui-ui have been elinunaied from Winnemucca Lake which was completely 
desiccated bv 1938 The primary source of water to Winnemucca Lake had been from Pyramid 
Lake, this overflow v irtually ceased w ith the compledon of Derby Dam in die early 1900's. 

The lower Truckee River, which encompasses the historical spawning area ofthe Cui-ui, is a low-
gradient stream. Its reaches include the Marble Bluff Dam. the Fish Processing Building, and 
Pvramid Lake Fishway and its four ladders, .At die Fish l*rocessing Building, migradng adult Cui-
ui are tr ipped and released upsueiun from the dam With program support from gov emmental 
aiiencies, members of the l>yramid Lake Paiute Tnbe hav e received training m netting, fish 
transport, and artificial culture techniques so that the tribe can assume more direct responsibility 
for the operation of fish culture facilides This fishery has been preserved by die Paiute Tnbe, 
Through the tnbe's excellent hatchery program, Pyriuuid Lake remains the last chance for many 
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western anglers to catch a large nativ e trout Aldiough there is "good fishing' in the small upper 
Truckee River above Lake Tahoe near Soudi Lake Tahoe, the major fishing occurs below Lake 
Tahoe between Tahoe City (Cahfomia) and Reno. 

Lahontan cutthroat trout 

Lahontan cutthroat trout is the common name for Oncorhynchus clarki henshawi. the only trout 
nadve to the Lahontan subbasin ot the .American Great Basin (west-cenffal .Nevada), The general 
geographic setting described abtive for the Cui-ui also applies to the Lahontan cutthroat trout. 
Historically, the trout was nadve to the Truckee. Carson. Walker and Quinn Rivers as well as Lake 
Tahoe and the Pyramid. Walker. Donner, Independence and Summit lakes Nadve Lahontan 
cutthroat trout are now extinct in Lake Taho<', F'yramid. W alker and Donner lakes but sdll occur in 
Independence and Summit Lakes .According to Dr. Gary Vinyard at die University of Nevada at 
Reno, die Uout presently exists in approxunatcly ten percent of its historic stream habiut and one 
percent of its historic lake habitat 

Nadve Americans of the great basin, including the nordiern Paiute. Shoshone and Washoe rehed 
heavily on die tfoui as a ma)or fotnl source At die tum of die century. die trout was also an 
imponant commercial resource in Lake Tahoe and Pyramid Lake, It is sdll considered a 
significant gamefish today. 

In the early 1930's. die original Py ramid Lake population of Lahontan cutthroat trout slowly began 
to decrease. It w as detemiined diat the New lands Imgadon Project, a Bureau of Reclamadon 
project dial began in 1905 and diverted water at Derby Dam on the Truckee River approximately 
48 km above Pyramid Lake, was conuibudng to this decline .As the human populadon increased, 
so did die demand for more and more water for irrigadon and odier uses. This caused water levels 
in the lake as well as the Truckee River to decline. The abihty of trout lo reproduce successfully 
diminished because viable spawning habitat was now severed by low water levels. This reduction 
in spawning habitat, coupled with increased predation and species competition from the 
indiscriminant inuoduction of non-nadv e trout species such as rainbow and brook trout, led to the 
extinction of die Lahontan cutdiroat trout in Pyramid Lake and the Tmckee River by die early 
1940's, The Uout also became extinct m Lake Tahoe around the same time that most of the 
suitable spawning uibutanes became dewatered or dammed In W alker Lake, located well south 
of Reno, the u-out suffered die same fate and was extinct by 1948, 

Thc Lahontan cutthroat trout fishery exists today because of an excellent hatchery program that is 
rearing large numbers of fish for uansplani These fish are being uansplanted into all rivers, 
tribuianes and lakes within its historic range. However, in order lor die Lahontan cutthroat trout 
to recover fullv . habitat restoration measures are needed in coniinction with transplanting efforts 
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to enhance the probability for natiiral reproduction Once diis is achieved, the trout can naturally 

sustain its existence. 

Species Recovery Plan 

Cui-ui 

In the onginal Recovery Plan w hich w as approv ed in 1978. die Secretary of die biterior proposed 
tiiat certain lands and w aters in the State of Nevada be designated as "essential habitat" for die 
Cui-ui The lands and waters included not only the most "important habitats for the Cui-ui but 
also the niininial amount of habitat that species needed for survival As identified in this recovery 
plan, those particular waters supported the "entire world s population" of Cui-ui Specifically, 
tiiose waters were included in three zones; ( h tiie lower Truckee River zone, consisting of die 
main channel from Derby Dam (kxated approximately 10 miles west-soudiwest of die town of 
Wadswordi) downstream to its confluence widi Pyramid Lake; (2) die Pyramid Lake zone, 
consisdng of die entire area of FHramid I ^ e . and (3i the Hardscrabble Creek zone, consisting of 
Hardscrabble Creek proper from its headwaters downstream to its confluence vvtdi Pyranud Lake 
near the town of Suicliffe. 

The Nevada Department of Fish and Game commented on die 1978 Recovery Plan They 
perceived that the historic range ofthe Cui-ui was proposed as cntical habitat; diey considered the 
establishment of such a cntical habitat zone" for die Cui-ui as "inappropnate," They conceded 
diat the portion of die Truckee River lying widun the confines of the Reservation could be 
considired present critical habitat." 

The U.S. EPA. Region IX (Califomia) also commented on diis Recovery Plan It identified the 
lack of infonnation on the optimum habitat conditions f c the Cui-ui. especially water quality and 
water quantity requirements The recov ery plan had identified that limiting factors to Cui-ui 
survival were die accelerated accumulation of total dissolved solids within Pyramid Lake and the 
deterioration of die sffeani spaw ning habitat It also mentioned the comprehensive survey of the 
biota of Pyramid Lake that was being conducted to determine the effects of increased total 
dissolved solids on the plant and animal Ufe ofthe lake These studies would support efforts to 
maintain a level of total dissolved soUds within hmits of tolenuice for the Cui-ui. 

The concerns of the EP.A were addressed in the second revision (19831 of the Recovery Plan, This 
plan slated that upstream development had created excessive nutrient loading and toxic conditions 
in the Truckee River and. possibly, in Pyramid Lake. These detrimental conditions had intensified 
w ith the growth ot the Cities of Reno and Sparks in recent years. Channelization, grazing, and 
timber harvesting in and along the lower Truckee River had reduced the riparian canopy and 
increased die bank erosion. These w ater quantity/quality problems had deteriorated or eliminated 
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Cui-ui spawning and nursery areas by permitting elevated water temperatures, increased 
sedimentation, reduced wetted perimeter, and lowered dissolved oxygen. Sufficient flows were 
not always available to attract Cui-ui spawners to the Truckee River delta and the Pyramid Lake 
Fishway. and even to sumulate migration of die fish. The 1983 Recovery Plan hypodiesized diat 
die biological productiv ity of the Pyramid Lake ecosys'cm might decrease if the lake level 
continued to decline and the nutrient levels conunued to increase. 

The 1983 Recovery Plan offered diat one way to reduce water pollution was to ensure that U.S. 
Environmental Protection Agency water quality standards were met at the Reno/Sparks Sewage 
Treamient Facility Furthermore, the plan identified diat secunng and maintaining the flow regime 
ofthe Truckee River system would provide optimum flows for spawning and larvae habitat bodi 
of w hich are essential to establish and maintain a self-sustaining population of Cui-ui Even so, 
die water diversions for agiicultural. municipal, and industrial use had reduced the volume and 
anting of natural flows in the lower Truckee River to such an extent diat the optimum flow regime 
required for Cui-ui reproduction might not be obtainable. 

The 1983 Recovery Plan specifically supported the cooperative enforcement of federal, state, and 
tribal regulations, including enforcement ofthe Endangered Species Act. Nevada statutes, and 
Pyramid Lake Tribal fishing regulations. 

Lahontan cutthroat trout 

In January 1995. the U.S. Fish and Wildlife Service approved a recovery plan for the Lahontan 
cutthroat uout Successful implementauon of the plan requires the cooperadon of the federal and 
state agencies, uibal govemments and private landowners. The plan is thoroughly described in die 
U S, Fish and Wildlife Service publication, "The Lahontan Cutdiroat Trout Recovery Plan" written 
by P. Coffin and W Cowan, 1995 Key goals of the plan are to: 

• improve, manage and secuie habitat for exisdng and proposed populations; 
develop and implement reintroduction plans; 
regulate fish harvesting: 
manage self-sustaining populations ouiside their historic range during the recovery 
process; 
conduct population viabihty studies and other research to v ahdate recovery 
objectives; and 
revise the recovery plan in the future as necessary. 

The overall goal of the plan is to establish w ild, self-sustaining populations of Lahontan cutthroat 
trout that are able to reproduce and perpetuate v iable populations within their histonc habitat range 
(the Lahontan Basin.i 
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Cooperativ e efforts to improve the status of the trout population have been ongoing since the early 
I940's These efforts included stream surveys to determine species location and abundance; native 
species transplants to other sueams within their historic range; and surveys to evaluate pure 
pt)pulations of die uout and their ov erall habitat condition. More recentiy . habitat improvement 
projects involving land use resuictions in npanan zones and revegitation/restoration ot 
sueambanks and adjacent npanan zones have been underway widiin die trout's historic range. 
Additionally, numerous hatcheries are successfully rearing large numbers of fish (over a miUion) 
for uansplani. an effort w hich has significandy helped sustain a v iable fishery All of these efforts 
have brought die Lahontan cutthroat uout one step closer to recovery. 

Supplemental Infomiation 

Cui-ui 

According to Dr Gary L \ inyard w idi the Department of Biology at the University of Nevada in 
Reno, "There are no Cui-ui in Cahfomia, The Official World W ildlife Fund Guide to 
Endangered Species does not contain any infomiation on diis species, Simdarly, a search of the 
database of The Nature Conservancy resulted tn no findings for diis species. 

Pursuant to Section 106 of the National Historic Preserv ation Act. SE.A s consultants uansmitted a 
scoping packet of informauon to the Bureau of Indian -Affaus, .No specific commenis were 
received regarding the Cui-ui. It is not known w hedier Pyranud Lake or Truckee River, as a 
landscape feature, is considered "'sacred or oiherw ise honored as a "uaditional place" by the ItKal 
Native .American tribe, the Paiute 

Lahontan cutthroat trout 

The L^ontan cutthroat Uout is listed as threatened in Cahfomia, Utah and Oregon, The Bureau 
of hidian .Affaus had nu specific comments regarding die Lahontiui cutthroat uout or die lands 
associated with its historic range 

Follow-on .Action 

Cui-ui 

It suitable habitat for the Cui-ui exists in die project area, a biological survey by a quahfied 
professional should be undertaken during or prior to die env ironmental review process. The 
professional biologist should be familiar with the habitat requuements of die Cui-ui. and should 
detemiine w hether this species, or habitat suitable for this species, may be affected by the mergei'. 
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The results of this survey should be published in any environmental documents prepared in 
association w iih the mitigadon study 

If this surv ey were to detemiine that Cui-ui occur in the project area and w ere likely to be affected 
by the merger, die project proponent, in consultation with the USFWS and die appropnate state 
natural resource agencies (e.g.. the California Department of Fish and Game or the Nevada 
Deparunent of Conservation and .Natural Resources), will develop a plan to mitigate direct and 
indirect impacts from the project to this soecies and to compensate for project-related loss of 
habitat The mitigation plan should also be included in the environmental document 

Because the merger does not involve a "major construction project.' a Biological .Assessment 
(BA) would not be required to be prepared prior to thc fonr.tl consultation process. If it were to 
prepare a B.A, however, thc proposing agency is only required to use die "best scientific and 
commercial data available" (16 U.S.C, §1536(a)(2)) and is not requued to research die topic of 
concem exhaustively. 

The work perfonned during the EA process meets the requirements of NEPA, including both 
Secdon 7 and Section 9 of die ESA, and of the Board In addition, die work performed to date on 
the Cui-ui issue, as summarized in this report, is beyond the requirements of informal 
consultation, as defined in Section 7 of the ESA. and involved the acquisition of best available 
data. 

In summary, although the merger of the UP/SP merger w ould increase the number of railway 
operations in the area of the Cui-ui habitat, it is not andcipated that normal rail acdvity would have 
a negauve direct or induect effect on this endangered species. Because this tish inhabits Pyramid 
Lake (approximately 15 miles removed from any raikoad uack) and only swims upstream to the 
lower portions of the Truckee River (approximately 30 miles removed from any railroad track) for 
spawning during 3 months ofthe calendar year, it is exuemely unhkely that this species would be 
negatively affected by any direct impacts from spills of hazardous materials during catastrophic 
events along the railway. Furthermore, it is only remotely possible that upstteam spills would 
indirectly affect the Cui-ui by decreasing the available habitat "iTie response to catastrophic spills 
IS addressed in the materials hazardous emerg* ncy response plans, previously prepared for the 
Board 

Lahontan cutthroat trout 

A similar argument can be made for the Lahontan cutthroat uout based on several factors: (1) 
natural populations of Lahontan cutthroat trout only exist in Independence and Suinmit Lakes (far 
removed from the proposed projecti; (2i hatcheries are producing cultured uout in massive 
numbers and ttansplanting them throughout the species' histonc habitat range (from southem 
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Oregon to east-centtal California and across Nevada to Utah) which is well beyond the hmits of 
die merser; and (31 restoration eflorts are progressing along numerous otiier riv ers and uibutaries 
(Mahogany Creek, Quinn River. Eighunile Creek, Marys River, Maggie Creek among odiersi 
within the species" histonc range diat are unaffected by the merger. Essentially , the historic 
habitat range for the Lahontan cutdiroat ttout is quite extensive and significant progress has been 
made regarding efforts tow ards die future recovery of dus species. Because of diese conditions, it 
is exttemelv unlikely that the merger w ill adversely affect the Lahontan cutdiroat uout by direct or 
indirect effects resulting from spills of hazardous materials. 
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Appendix R 
UP RESPONSE TO SEA'S INQUIRY REGARDING 

POTENTIAL INCREASES TO FREIGHT TRAIN SPEEDS 



C O V I N G T O N & B U R L I N G 

July 3. 1997 

BY FEDEX 

To: Members of the Reno Mitigation Task Force 

At the last meetuig. Union Pacific agreed to investigate whether it could 
feasibly increase traui speeds through Reno by an average of 10 m.p.h Union Pacific 
has determined ihat, with an invesonent preluninarily estunaied at $7.34 million, it could 
operate irains ihrough downtown Reno at a consistent speed of 30 m.p.h. Enclosed is 
a memorandum from Union Pacific's Engineering Depaitment outlining the steps neces­
sary to implement this speed increase. 

Union Pacific officials will attend the July 9 meeting to discuss this report. 

Sincerely, 

J. Michael Hemmer 

Enclosure 



LTSTON PACIFIC/SOLTHERN PACIHC MERGER 

RENO MITIGATION STUDY 

Feasibilit} of Train Speed Increase - Reno, Nevada 

Julv 2. 1997 

Purpose: 

To evaluate the feasibility of increasing the freight train speed through Reno. Nevada, from the currem 
20 mph and 25 mph timetable speeds lo 30 mph betv̂ een MP 242.0 and MP 247.1. 

Existing Operation: 

Spark.s Yard, located between .Mileposts 245,3 and 246,8. is a crew change point for both eastbound and 
westbound trains, where all freight trains stop. The City of Reno is locaied between Mileposts 237.3 and 
244.6. 

West of Sparks Yard toward Reno, the operating timetable speed is 30 mph for AMTRAK and 25 mph for 
freight trains. At Milepost 243,2 the timetable speed changes to 20 mph for both .AMTRAK and freight 
trains. At Milepost 242,0 the speed increases to 45 mph for AMTRAK and 40 mph fot freight trains. 

The track alignment from Sparks Yard through Reno is essentially tangent with only two curves, both less 
than 1 degree and central angles less than 30 degrees Just west of Reno there is a 4 degree curve. The 
track grade from Sparks Yard to the west is beginnmg to ascend toward Donner Summit, While there are 
several grade changes in this stretch, the grade is less than 1 percent. 

The wayside signal system for this area is Automatic Block Signals (ABS). All ofthe public grade 
crossings through Reno are equipped with flashing lights and gates. Since the merger the circuitry at 
the crossings has been upgraded so that signals are activated with constant waming time devices, which 
provide for constant activation of the wammg systems regardless of the speed of the train up to 40 mph. 
The warning time for initial crossmg signal activation is 25 seconds pnor to the train engine occupying 
the crossing. 

Feasible Operation: 

The timetable speed between .MP 247.1 at Sparks and MP 242.0 west of Reno could be increased 
to 30 mph, and trams could operate consistently at that speed with the capital mvestments descnbed. 
Sparks Yard would continue to be the crew change point where all freight trams stop. 

Requir'.<i Capital Improvements: 

From Vista to west of Sparks Yard, the existing ABS wayside signal system would have to be replaced 
with Centralized Traffic Control (CTC) The tracks at Sparks Yard that are used for holding trams while 
crews are changed would have their turnouts changed from size No. 10. which has a maximum speed of 
15 mph. to No 14 power-operated, which has a maximum speed of 30 mph. This would allow trains 
to accelerate to full speed while exiting the yard instead of waiting until the last car of the tram goes 
through the switch at 15 mph. At MP 245,3 and at MP 246,8. power-operated No. 14 crossovers would 
be installed to ensure fluid movemem into and out of Sparks Yard. Also, at MP 238,0, west of Reno, 
a universal power operated .No, 20 crossover would be installed to ensure fluid movements can be made 
through the city Tie replacement and rrack surfacing would be accomplished as necessary to facilitate 
these operating changes. All switches in either of the ma-n tracks through the length of the CTC area 
either would be power-operated or an electnc lock would b: installed. 



Estimated Cost: 

The following is the preliminary estimate of cost: 

• Install CTC from .MP 238.0 to MP 249.3 $3,870,000 

• Construct 2 No. 14 Crossovers. 1 No, 20 
Universal Crossover and Rearrange Yard 
Tracks at Sparks 53,470.000 

TOTAL $7.340.000 

Computer Train Performance Simulation: 

To analvze speeds through town, the trains contained in Ron .Naro and Clyde Anderson's verified 
statements were modeled using the Train Performance Simulation (TPS). TPS is utilized by the Union 
Pacific to determine fuel consumption and mnning time for a given train across a specific track segment 
based on physics. The model results confirm, that with the capital improvements proposed, freight trains 
will be able to achieve the timetable speed on a consistent basis. 


