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This memorandum summarizes the results of the future “No-Build” traffic conditions analysis
for the Klamath Falls Urban Area Transportation System Plan (TSP) Update. The analysis
includes evaluating how the study intersections will operate in the year 2035 assuming growth
and development occur without any modifications to the transportation system.
The following sections present the model assumptions included in the intersection operations,
provide a description of the methodology used to develop forecast traffic volumes at the study
intersections, and discuss the results of the operations analyses. Future funding forecasts and
funding options for future transportation system improvements are also discussed below.

MODEL POPULATION AND EMPLOYMENT GROWTH ASSUMPTIONS
This section documents the population and employment assumptions for the future traffic
conditions analysis contained in the Klamath Falls 2002 Travel Demand Model. The model uses
these assumptions to generate estimated future traffic volumes on the roadways within the
Klamath Falls urban area. The link volumes are post processed (the methodology used to postprocess the volumes is discussed below) and used in the future transportation conditions
analysis. There are two fundamental pieces of information that influence how the future traffic
volumes change relative to existing traffic volumes. One piece of information is the magnitude
the population and employment opportunities change. The second piece of information is where
within the study area the changes occur. Both of these elements are discussed below.
The Oregon Department of Transportation (ODOT) Transportation Planning Analysis Unit
(TPAU) maintains and operates the Klamath Falls 2002 Model; TPAU provided the information
on the model assumption as well as the future traffic roadway volumes. Table 1 summarizes the
total percent change and yearly average percent change in population and employment from the
model base year, 2008, to the model future year, 2037.
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Percent Change in Population and Employment for Klamath Falls Urban Area
2008 Model
Value

2037 Model
Value

Increase

Total Percent
Increase

Average Yearly
Percent Increase

Households

18,818

22,911

4,093

21.75%

0.75%

All Employment Types

19,951

24,024

4,073

20.42%

0.70%

Agricultural Employment

357

357

0

0.00%

0.00%

Industrial Employment

2,014

2,031

17

0.84%

0.03%

Retail Employment

2,771

3,410

639

23.06%

0.80%

Service Employment

9,169

11,298

2,129

23.22%

0.80%

Education Employment

1,669

2,216

547

32.77%

1.13%

Government Employment

1,617

2,042

425

26.28%

0.91%

Other Employment

2,354

2,670

316

13.42%

0.46%

Model Attribute

From Table 1, it is evident the population (as represented by the number of households) is
anticipated to grow approximately the same amount as employment opportunities in the area.
The largest growth in employment in terms of number of jobs is estimated to occur in service
related employment, while the larges percent increases are forecasted for education and
government related employment.
The location of the population and employment opportunities are organized by Transportation
Analysis Zones (TAZ) within the model. Each TAZ has certain characteristics related to the
number of households and employment opportunities within it. In reviewing the population
growth per TAZ, the highest estimated increase in number of households is estimated to occur in
the areas:
North of downtown and southwest of US 97 (Dalles-California Highway);
Immediately southwest of downtown;
Southwest of the OR 66/OR 140 intersection;
South along OR 140 (Southside Expressway); and
East along Foothills Boulevard and Patterson Street.
A similar review of the employment forecasts indicates the highest increase in employment
opportunities is estimated to occur in the areas:
Adjacent to the Oregon Institute of Technology (OIT) Campus;
Around and at the Klamath Falls Airport;
Downtown Klamath Falls;
Adjacent to and near Washburn Way and South 6th Street; and
Adjacent to and near Foothills Boulevard and Patterson Street.
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Given the forecasted increases in college students, education related employment as well as
retail and service related employment, the general locations of the highest increases for
households and employment opportunities seem reasonable and consistent.
The following section presents the future transportation conditions analysis using the traffic
volumes estimated from the population and employment forecasts.

FUTURE TRANSPORTATION CONDITIONS
The following describes the weekday p.m. peak hour traffic volume development and the
projected weekday p.m. peak hour traffic operations under year 2035 traffic conditions.
Traffic Volume Forecast
The turning movement counts provided by the Oregon Department of Transportation (ODOT)
for the existing conditions analysis were used in conjunction with the link volumes provided by
ODOT TPAU to derive future turning movements at the study intersections. The link volumes
shown in the base year 2008 and future year 2037 TPAU traffic models were distributed at study
intersections based on the existing distribution shown in the ODOT counts to derive base and
future year turning movements at the study intersections. The existing, base, and future year
turning movements were then used to derive future year adjusted turning movements following
one of three methods outlined in the National Cooperative Highway Research Program Report
255 (NCHRP - Reference 1). The three methods are applied as follows:
Ratio Method: For each turning movement the existing count volume is divided by the
base model volume. The result is then multiplied by the future model volume to derive
an adjusted volume that takes into account the difference between the model and the
observed count. The results of this method were used as inputs to the Average Method
described below, but were not used directly.
Difference Method: Similar to the Ratio Method, for each turning movement the base
model volume is subtracted from the existing count volume. The result is then added to
the future model volume to derive a future adjusted volume that takes into account the net
difference between the model and the observed count. The results of this method were
used on occasion in place of the Average Method as described below.
Average Method: This method is the most widely used method that averages the results
of the ratio and the difference methods. In areas where high model volumes cause the
Ratio Method, and thereby the Average Method, to results in unreasonably high adjusted
volumes, the Difference Method is used. In areas low models volumes cause the Ratio
Method, and thereby the Average Method, to results in unreasonably low adjusted
volumes, the Difference Method is used.
The resulting turning movements were used in the traffic operations analysis as described
below. Attachment “A” contains the base and future year model outputs from the TPAU transportation
demand model.
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Figure 1 shows the future 2035 year No Build traffic volumes. Attachment “B” shows the forecasted
peak hour growth for each intersection.

YEAR 2035 FORECAST INTERSECTION OPERATIONS
As can be seen in Figure 1, 16 study intersections are forecasted to operate in excess of the
applicable performance standard under 2035 conditions. A more detailed discussion of each can
be found below. All operations analysis described in this report were performed in accordance
with the procedures in the 2000 Highway Capacity Manual (Reference 2). Attachment “C” contains
the operational analysis worksheets for the 2035 future conditions analysis.
The ODOT study intersections were also evaluated against Highway Design Manual (HDM)
standards for none stop-controlled movements. Based on these standards, the intersection of
Fargo Street and OR 39 is forecasted to exceed applicable standards. Further discussion is
included below.
Intersection 7. OR 39 / Biehn Street / Campus Drive

OR 39 and Biehn Street / Campus Drive is a signalized intersection located just south of the OR
39 / US 97 diverge point. This four-legged signalized intersection serves as a major access point
to and from the Oregon Institute of Technology (OIT) campus and the Sky Lakes Medical Center.
This location is forecasted to operate with a v/c ratio of 0.73, exceeding the ODOT mobility
standard of 0.70. This high v/c ratio is due to demand from all approaches, particularly in the
westbound direction.
Intersection 14. Biehn Street / Oregon Avenue

Biehn Street and Oregon Avenue, located to the east of the US 97 / Oregon Avenue interchange,
is a 3-legged stop-controlled intersection. This location is forecasted to operate at LOS “F” under
2035 conditions, exceeding the City of Klamath Falls threshold for unsignalized intersections of
LOS “E”. This high LOS is due to an increase in demand southbound on Biehn St, which is the
stop-controlled approach.
Intersection 23. Esplanade Drive / OR 39

Esplanade Drive and OR 39 is a four-way signalized intersection that connects downtown
Klamath Falls with OR 39 (Crater Lake Parkway). This location is forecasted to operate with a v/c
ratio of 0.95, exceeding the ODOT mobility standard at this location of 0.85. This v/c ratio is due
to heavy through movements along OR 39 and high demand expected for the southbound leftturn from Esplanade Drive to OR 39.
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Intersection 27. OR 39 / Main Street

OR 39 and Main Street is a four-legged signalized intersection that is expected to operate with a
v/c ratio of 0.87 under future conditions, exceeding the ODOT mobility standard at this location
of 0.85. This v/c ratio is due to heavy demand along OR 39, particularly in the through direction.
Intersection 28. Washburn Way / OR 39
Washburn Way and OR 39 is a four-legged signalized intersection that is expected to operate
with a v/c ratio of 0.78 under future conditions, exceeding the ODOT mobility standard at this
location of 0.75. This high v/c ratio is due to high northbound left-turn vehicles conflicting with
heavy demand along OR 39.
Intersection 30. OR 39 / Eberlein Avenue

OR 39 and Eberlein Avenue is a four-legged stop-controlled intersection located along Crater
Lake Highway. This location is forecasted to operate with a v/c ratio of in excess of 1.00 under
future conditions, which exceeds the ODOT mobility standard for this location of 0.90. This high
v/c ratio comes as the result of high demand from Eberlein Avenue to proceed southbound on
OR 39.
Intersection 33. OR 39 / Shasta Way

OR 39 and Shasta Way is a four-legged signalized intersection which is forecasted to operate
with a v/c ratio of 0.79, which is in excess of the ODOT mobility standard for this location of 0.75.
This v/c ratio is the result of increasing demand on all four approaches. This intersection is
expected to continue to be critical location for travelers traveling from neighborhoods in the east
to activity centers in the west who use the Shasta Way corridor, including the Washburn Way
corridor and downtown Klamath Falls.
Intersection 35. Homedale Road / Shasta Way

Homedale Road and Shasta Way is a four-legged unsignalized intersection located north of OR
39. The northbound approach at this intersection is forecasted to operate at LOS “F”, which
exceeds the Klamath County performance threshold for this location of LOS “E”. This location
operates poorly due to increasing demand northbound on Homedale Road conflicting with
demand on Shasta Way. Like the intersection of OR 39 and Shasta Way, this location is expected
to serve increasing demand from travelers on the Shasta Way corridor into the future.
Intersection 42. Fargo Street / OR 39

Fargo Street and Oregon 39 is a three-legged unsignalized intersection located just east of the OR
39 and South 6th Street intersection. The northbound approach at the intersection is forecasted to
Kittelson & Associates, Inc.
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operate with a v/c ratio in excess of 1.00 under future year conditions, exceeding the ODOT
mobility standard for this location of 0.90. Given the close proximity of this intersection to the
intersections of OR 39 and South 6th Street, this intersection will likely experience queue spillback
from that location that will make turns from the side-street location increasingly challenging into
the future.
This intersection also is forecasted to exceed applicable HDM standards in the eastbound
direction. This movement is expected to operate with a v/c ratio of 0.78, exceeding the applicable
standard of 0.75.
Intersection 43. Homedale Road / OR 39/140

Homedale Road and OR 39/140 is a four-legged signalized intersection that is forecasted to
operate with a v/c ratio of 0.94 under future conditions, exceeding the ODOT mobility standard
for this location of 0.85. This v/c ratio is the result of heavy demand along the OR 39/140 mainline
and relatively high demand from the side-streets for left-turns and through-movements,
especially in the northbound direction. This intersection is currently part of the a coordinated
signal system along the South 6th Street/OR 39 corridor.
Intersection 52. OR 140 / OR 66

OR 140 and OR 66 is a three-legged signalized intersection that is forecasted to operate with a v/c
ratio of 0.85 under future year conditions, which exceeds the ODOT mobility standard for this
location of 0.70. This high v/c ratio is due to increasing traffic demand at this location, especially
the single lane southbound left-turn lane, which is expected to have a demand of 400 vehicles
during the weekday p.m. peak hour. This intersection is located directly west of the US 97 / OR
140 interchange and will likely be included in the forthcoming Greensprings IAMP study.
Intersection 54. US 97 SB Ramps / OR 140

US 97 SB Ramps and OR 140 is a three-legged ramp terminal intersection and is part of the US 97
/ OR 140 interchange. The southbound stop-controlled approach is forecasted to operate with a
v/c ratio in excess of 1.00, which exceeds the ODOT mobility standard for this location of 0.85.
This high v/c ratio is the result of over a future demand of over 420 vehicles for the southbound
right-turn lane and over 140 vehicles for the southbound left-turn lane during the peak hour.
Like the intersection of OR 140 and OR 66, this intersection will likely be included in the
forthcoming Greensprings IAMP study.
Intersection 56. Greensprings Drive / OR 140

Greensprings Drive and OR 140 is a three-legged unsignalized intersection whose southbound
approach is forecasted to operate with a v/c ratio in excess of 1.00, which is in excess of the
ODOT mobility standard for this location of 0.85. This v/c ratio is the result of moderate
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southbound demand conflicting with high through volumes on OR 140. Like previous locations
discussed, this intersection will likely be included in the forthcoming Greensprings IAMP study.
Intersection 61. Midland Highway / OR 140
Midland Highway and OR 140 is a four-legged unsignalized intersection that is forecasted to
exceed the ODOT mobility standard for this location of 0.70. The uncontrolled westbound
approach is expected to operate with a v/c ratio of 0.72 due to high through volumes.
Intersection 64. Summers Lane / Clinton Avenue

Summers Lane and Clinton Avenue is a four-legged unsignalized intersection. The eastbound
approach is forecasted to operate at LOS “F” in the future, which exceeds the Klamath County
performance threshold for this location of LOS “E”. This location serves mostly local trips from
nearby neighborhoods as wells as north-south trips on Summers Lane between South 6th Street
and OR 140.
Intersection 67. OR 39 / OR 140

OR 39 and OR 140 is a three-legged signalized intersection that is forecasted to operate with a v/c
ratio of 0.94 under future conditions, exceeding the ODOT mobility standard for this location of
0.70. This v/c ratio is the result of heavy demand for the southbound left-turn movement, which
is projected to be approximately 540 vehicles during the peak hour under future conditions. This
intersection is the northern diverge point for the shared alignment of OR 39 and OR 140.
Intersection 70. Washburn Way / OR 140 EB Ramps

Washburn Way and OR 140 EB Ramps is a ramp terminal intersection that is part of the
Washburn Way / OR 140 interchange. This intersection is reported to operate in excess of the
applicable 0.85 in existing conditions and this is further exacerbated under future conditions. As
stated in the existing conditions analysis, this intersection is included in a STIP project aimed at
signalizing the ramp terminals at this interchange.
Intersection 75. OR 140 / OR 39

OR 140 and OR 39 is a three-legged unsignalized intersection. This location is the southern
diverge point of the shared alignment of OR 140 and OR 39 on the east side of Klamath Falls. The
OR 140 eastbound approach is forecasted to operate with a v/c ratio of 0.96, which exceeds the
ODOT mobility standard for this location of 0.70. This location has a high v/c ratio because of
consistent demand from all approach of this intersection.
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Traffic Signal Warrants

Signal warrant analyses were conducted at the nine unsignalized intersection that are forecasted
to exceed the applicable performance standard under future conditions. The results of those
analyses can be found in Table 2 below. Attachment “D” contains the traffic signal warrant analysis
worksheets.
Table 2

Future Year Signal Warrant Analysis
Signal Warrant
Intersection

Peak Hour

Four-Hour

Eight-Hour

Met

Met

Not Met

Met

Met

Met

Met

Met

Not Met

Not Met

Not Met

Not Met

54. US 97 SB Ramps / OR 140

Met

Met

Met

56. Green Springs Dr / OR 140

Met

Met

Met

64. Summers Ln / Clinton Ave

Met

Met

Not Met

70. Washburn Way / OR 140 EB Ramps

Met

Met

Met

75. OR 39 / OR 140

Met

Met

Met

14. Biehn St / Oregon Ave
30. OR 39 / Eberlein Ave

1

35. Homedale Rd / Shasta Way
42. Fargo St / OR 39

Note: Warrant met due to high eastbound right-turn volume. Further consideration should be given
1

Based on ODOT guidance, only intersections that exceed the Eight-Hour signal warrant under
future conditions should be considered for signal installation. Based on these criteria, 5 of the 9
intersections listed above meet signal warrants.
Summary of 2035 Baseline Traffic Conditions
Below is a summary of the major findings of the future conditions operational analysis.
16 of the 75 study intersections were found to operate in excess of applicable performance
standards under future conditions.
12 of the 16 intersections that do not meet performance standards under future conditions
are located on state facilities.
Of the 16 study intersections that did not meet performance standards, 9 were
unsignalized locations.
Of the 9 unsignalized locations that did not meet performance standards, 5 met the eighthour signal warrant.
Overall, moderate growth is traffic volumes are expected to occur within the Klamath
Falls Urban Area. As such, limited operational issues have been identified under the
future conditions analysis.
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TRANSPORTATION PLANNED FUNDING SOURCES
Capital projects as well as operations and maintenance of roadways within the Klamath Falls
Urban Area are funded through the City of Klamath Falls Street Division and Klamath County
Public Works. The planned transportation funding sources for the City of Klamath Falls Street
Division and Klamath County Public Works currently include:
Surface Transportation Program (STP) funds through ODOT;
Federal Forest Receipts,
Gas taxes,
Franchise fees,
Specific area System Development Charges (SDC), and
Motor vehicle apportionments.
Technical Memorandum #3 Existing Conditions documents the recent historical funding
amounts from each source above. In general, these funds are anticipated to provide
approximately the same amount of revenue as previous recent years. The primary exception to
that assumption is the Federal Forest Receipts funds, which are expected to end in two years. A
discussion of forecasted funds from the sources above is below.
Forecasted Funds
The forecasted funds reflect a decline for the City and County primarily due to the forecasted
end to the Federal Forest Receipt funds.
City of Klamath Falls Street Division - Historically, the City has had approximately $450,000
available for capital projects and $1.7 million per year for operations and maintenance. Monies
from the Federal Forest Receipts comprise approximately 17% ($370,000) of their funding and the
federal forest receipts funds are expected to cease in two years. Without alternative funding
sources, the City’s funds will likely decrease.
Klamath County Public Works - Klamath County Public Works Department budget has been
steadily declining in recent years from a high of $14.8 million in 2008 to $12.7 million in 2010.
The declining trend is forecasted to continue with an anticipated 2013 budget of $6.1 million.
Similar to the City, the primary cause of the decrease is the decreasing amount of funds from
Federal Forest Receipts. In 2010, Federal Forest Receipts comprised 70% ($8,883,833) of Klamath
County’s budget. To maintain funds near current values, the County will also need to consider
alternative funding sources.
Potential Funding Sources
Potential new funding sources that could help close the gap left by the Federal Forest Receipts
are discussed below in Table 3.
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Potential Funding Sources
Funding Source

User Fee

Description
Fees tacked onto a monthly utility bill or tied to the annual
registration of a vehicle to pay for improvements, expansion, and
maintenance to the street system. This may be a more equitable
assessment given the varying fuel efficiency of vehicles. Regardless
of fuel efficiency, passenger vehicles do equal damage to the street
system.

Benefits

Primarily Street Improvements

The cost of implementing such a system could be prohibitive given
the need to track the number of vehicle miles traveled in every
vehicle. Additionally, a user fee specific to a single jurisdiction does
not account for the street use from vehicles registered in other
jurisdictions.
System-wide transportation facilities including:
Street Utility Fees/Road
Maintenance Fee

The fee is based on the number of trips a particular land use
generates and is usually collected through a regular utility bill. For the
communities in Oregon that have adopted this approach, it provides a
stable source of revenue to pay for street maintenance allowing for
safe and efficient movement of people, goods, and services.

Streets
Sidewalks
Bike lanes
Trails

Local Fuel Tax

A local tax assessed on fuel purchased within the jurisdiction that has
assessed the tax. Some would argue that this tax is unfair given the
increased fuel efficiency of today’s vehicles. On the other hand, the
tax could potentially generate revenue while encouraging fuel
efficiency and lessening impacts to the environment.

Primarily Street Improvements

System-wide transportation facilities including:
Streets
Systems Development Charges
(SDCs)

SDCs are fees assessed on development for their impacts on public
infrastructure. City of Klamath Falls currently has SDCs in place for
one area of the City; expanding their application could generate
additional revenue.

Sidewalks
Bike lanes
Trails
Transit

Stormwater SDCs, Grants, and Loans

Kittelson & Associates, Inc.

SDCs, Grants, and Loans obtained for the purposes of making
improvements to stormwater management facilities. Some
jurisdictions in Oregon have used these tools to finance the
construction and maintenance of Green Streets.
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Portland, Oregon

Klamath Falls Urban Area Transportation System Plan Update
March 9, 2011
Funding Source

Project #: 11172
Page 12
Description

Benefits
System-wide transportation facilities including:
Streets

Local Sales Tax

A tax assessed on the purchase of goods and services within a
specific location. A sales tax could be assessed only on auto-related
goods and services to generate revenue for transportation-related
improvements.

Sidewalks
Bike lanes
Trails
Transit
System-wide transportation facilities including:

Optional Tax

A tax that is paid at the option of the taxpayer to fund improvements.
Usually not a legislative requirement to pay the tax and paid at the
time other taxes are collected, optional taxes are usually less
controversial and easily collected since they require the taxpayer to
decide whether or not to pay the additional tax.

Streets
Sidewalks
Bike lanes
Trails
Transit
System-wide transportation facilities including:
Streets

Parking In-lieu Fees

Fees that are assessed to developers that cannot or do not want to
provide the parking for development.

Sidewalks
Bike lanes
Trails
Transit

Sponsorship

Financial backing of a public-interest program or project by a firm, as
a means of enhancing its corporate image. This has been used by
local transit providers to help offset the cost of providing transit
services and maintaining transit related improvements.

Transit Facilities

System-wide transportation facilities including:
Streets
Incentives

An enticement such as bonus densities and flexibility in design in
exchange for a public benefit. Examples might include a Commute
Trip Reduction (CTR) program, or transit facilities in exchange for
bonus densities.

Sidewalks
Bike lanes
Trails
Transit
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Rarely used for transportation facilities, public/private partnerships
are agreements between public and private partners that can benefit
from the same improvements. They have been used in several places
around the country to provide public transportation amenities within
the public right-of-way in exchange for operational revenue from the
facilities. These partnerships could be used to provide services such
as charging stations, public parking lots, bicycle lockers, or carshare
facilities.
A tool cities use to create special districts (tax increment areas) and
to make public improvements within those districts that will generate
private-sector development. During a defined period, the tax base is
frozen at the predevelopment level.

Tax Increment Financing (TIF)

Property taxes for that period can be waived or continue to be paid,
but taxes derived from increases in assessed values (the tax
increment) resulting from new development either go into a special
fund created to retire bonds issued to originate the development or
leverage future improvements. A number of small-to-medium sized
communities in Oregon have implemented, or are considering
implementing, urban renewal districts that will result in a TIF revenue
stream.

Benefits
System-wide transportation facilities including:
Streets
Sidewalks
Bike lanes
Trails
Transit

System-wide transportation facilities including:
Streets
Sidewalks
Bike lanes
Trails
Transit

Table 3 is not an all-inclusive list of alternative funding sources. Each of these financing tools requires focused research to ensure that it
is the right fit for the community, and can be closely matched with achieving the objectives of the TSP update.
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