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CITY OF CARLTO! 
 

Transportation System Development Charges  
Methodology Report and Rate Study 

 
1.0 I!TRODUCTIO! 

 
System Development Charges (SDCs) are one-time fees charged to new development 
to help pay a portion of the costs associated with building capital facilities to meet 
needs created by growth.  SDCs are authorized for five types of capital facilities 
including transportation, water, sewer, stormwater, and parks and recreation. 
 
The City of Carlton engaged Kittelson & Associates, Inc. to prepare a Transportation 
System Plan (TSP) for the City.  This transportation SDC is being prepared as part of 
the City of Carlton's Transportation System Plan Update and is being funded in 
coordination with ODOT's Transportation and Growth Management Program, File 
Code: 2M-07, Deliverable 7.3. 
 
The remainder of the introduction to this report presents authority and background 
information including (1) legislative authority for SDCs; (2) an explanation of 
“improvement fee” and “reimbursement fee” SDCs; and (3) requirements and options 
for credits, exemptions and discounts.  Section 2.0 presents the transportation system 
SDC methodology and rates.  
 
A.  Legislative Authority  
 
The source of authority for the adoption of SDCs is found both in state statute and in 
the City’s own plenary authority to adopt this type of fee.  While SDCs have been in 
use in Oregon since the mid-1970's, State legislation regarding SDCs was not adopted 
until 1989, when the Oregon Systems Development Act (ORS 223.297 - 223.314) 
was passed.  The purpose of this Act was to "…provide a uniform framework for the 
imposition of system development charges...".  Legislative additions and 
modifications to the Act were made in 1993, 1999, 2001, and 2003.  The Oregon 
SDC Act requires local governments that enact SDCs to: 

 
• adopt SDCs by ordinance or resolution;  
• develop a methodology outlining how the SDCs were developed; 
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• adopt a plan and project list to designate capital improvements that 
can be funded with “improvement fee” SDC revenues;• provide 
credit against the amount of the SDC for the construction of certain 
"qualified public improvements"; 

• separately account for and report receipt and expenditure of SDC 
revenues, and develop procedures for challenging expenditures; and 

• use SDC revenues for capital improvements and compliance costs 
only - operations and maintenance uses are prohibited. 

 
B. “Improvement fee” and “Reimbursement fee” SDCs 
 
The Oregon Systems Development Act provides for the imposition of two types of 
SDCs: (1) "improvement fee” SDCs, and (2) "reimbursement fee” SDCs.  
"Improvement fee" SDCs may be charged for new capital improvements that will 
increase capacity.  Revenues from "improvement fee" SDCs may be used for 
capacity-increasing capital improvements included in a required plan and list of 
projects that identifies the expected timing, cost, and growth-required percentage for 
each project.  "Reimbursement fee" SDCs may be charged for the costs of existing 
capital facilities if "excess capacity” is available to accommodate growth.  Revenues 
from "reimbursement fees" may be used for any capital improvement project, 
including major repairs, upgrades, or renovations.  Capital improvements to be 
funded with “reimbursement fee” SDCs do not need to increase capacity, but they 
must be included in the list of projects to be funded with SDC revenues.  
 
C.  Requirements and Options for Credits, Exemptions, and Discounts 

 
(1)  Credits 
 

A credit is a reduction in the amount of the SDC for a specific 
development.  The Oregon SDC Act requires that credit be allowed for 
the construction of any "qualified public improvement" that (1) is 
required as a condition of development approval, (2) is identified in 
the plan and list of projects on which improvement fee SDC revenues 
may be used, and (3) either is not located on or contiguous to property 
that is the subject of development approval, or is located on or 
contiguous to such property and is required to be built larger or with 
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greater capacity than is necessary to meet the needs of the particular 
development project.   
 
The credit for a qualified public improvement may only be applied 
against an SDC for the same type of improvement (e.g., a 
transportation improvement can only be used for a credit for a 
transportation SDC), and may be granted only for the cost of that 
portion of an improvement which exceeds the minimum standard 
facility size or capacity needed to serve the particular project.  For 
multi-phase projects, any excess credit may be applied against SDCs 
that accrue in subsequent phases of the original development project.   
 
In addition to these required credits, the City may, if it so chooses, 
provide a greater credit, establish a system providing for the 
transferability of credits, provide a credit for a capital improvement 
not identified in the City’s plan and list of projects, or provide a share 
of the cost of an improvement by other means (i.e., partnerships, other 
City revenues, etc.).   

 
(2)  Exemptions 
 

The City may "exempt" certain types of development, such as 
“affordable housing” from the requirement to pay SDCs.   Exemptions 
reduce SDC revenues and, therefore, increase the amounts that must 
come from other sources, such as user fees, bonds, and property taxes. 

 
(3)  Discounts 
 

The City may "discount" the amount of the SDC by reducing the 
portion of growth-required improvements to be funded with SDCs, or 
collecting SDCs at rates less than 100%.  For example, the City may 
decide to charge new development an SDC rate sufficient to pay for 
some types of facilities but not for others (i.e., motor vehicle, 
bicycle/pedestrian, etc.), or to pay only a percentage (i.e., 80%, 50%, 
etc.) of identified growth-required costs.  Discounts reduce SDC 
revenues, so they increase the amounts that must come from other 
sources, such as property taxes. 
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2.0 TRA!SPORTATIO! SDC METHODOLOGY A!D RATES 
 

A.  SDC Basis and Justification 
 
The City’s Transportation System Plan identifies capital improvements needed to 
serve the City’s transportation needs through approximately 2030.  Planned motor 
vehicle and bicycle/pedestrian capital improvement projects were analyzed to 
identify: 1) the capacity-increasing portion of each project, 2) the future growth 
benefit (versus current capacity needs), and 3) the SDC-eligible portion.  The growth-
required percentages, estimated costs, and timing of SDC-eligible projects are 
identified in tables 3, 4, and 5 (pages 9 – 11). 
 
The methodology used for the Transportation SDC is for an “improvement fee” only 
and establishes the connection between a project’s impacts and the SDC through the 
use of trip generation data for specific land uses.  Trip Generation (7th Ed., 2003) 
published by the Institute of Transportation Engineers (ITE) was used to estimate the 
number of new motor vehicle trips generated by each type of new development.   
 
The SDC to be paid by new development is based on the impact of each specific 
development on the transportation facilities for which the SDC is charged.  The SDC 
is based on the impacts of new trips, and the SDC rates are calculated based on the 
specific impact (e.g. new trips) a development is expected to have on the City's 
transportation system. 
 
B. Future Trip-Ends 
 
The ITE Trip Generation manual includes motor vehicle trip estimates for various 
land use types.  Each trip is considered to have two ends, one at the origin and one at 
the destination. To accurately calculate SDC rates using Trip Generation, it is 
necessary to estimate the number of new motor vehicle trip-ends (origin trips and 
destination trips) so that the cost per trip is not overstated.  Using data included in the 
TSP, estimates of the average daily trips (ADT) were developed for 2007 and 2030.  
The increase in trip-ends is shown in Table 1, page 5. 
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TABLE 1 
 

PROJECTED GROWTH I! AVERAGE DAILY TRIP-E!DS 
2007 - 2030 

 
   

Trip Category 2007 2030 Increase 
 

Average Daily Motor Vehicle trip-ends 16,583 22,479 5,896 
 
Motor vehicle person trip-ends 23,880 32,370 8490 
(at 1.44 persons/vehicle*) 
 
Pedestrian/bicycle person trip-ends† 716 971 255 
 
Total person trip-ends 24,596 33,341 8744 
 
* from Oregon Department of Transportation Oregon Travel Behavior Survey 
(2000). 
† Based on combined pedestrian and bicycle person trips as a percentage of motor 
vehicle person trip-end (estimated at 3% in 2007, 5% in 2030). 

 
C.  Compliance Costs 
 
The City incurs costs to comply with legal requirements for SDCs and may recoup a 
portion of those costs in accordance with ORS 223.307(5).   Estimated compliance 
costs through 2030 are shown in Table 2, below. 

 
TABLE 2 

 
ESTIMATED COMPLIA!CE COSTS 

2008 - 2030 
 

Transportation System Plan, CIP, and SDC Methodology Updates  
     (2 X $75,000 for consulting and staff services) $150,000 
Average Annual SDC-CIP Management, Accounting and Reporting Costs  
    (average $5,000 per year for consulting, legal, audit, financial reporting 
     and staff services) $110,000 

Total Estimated 22-year Compliance Costs $260,000 

 

D.  Capital Improvements Included in the Transportation SDC 
 
The planned capacity-increasing transportation capital improvements on which SDC 
revenues may be spent are shown in Tables 3, 4, and 5 (pages 8 - 9).  The total cost 
for these projects is $3,090,687, and the SDC-eligible portion of costs for these 
capital improvements is $1,604,877, including $1,012,274 for street and intersection 
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improvements, $162,489 for bicycle improvements, and $430,114 for pedestrian 
improvements. 

 
(1)   Street/Intersection Improvements SDC-Eligible Growth Benefit 

 
For street and intersection improvements designed primarily to serve motor vehicles, the 
SDC-eligible growth benefit was estimated for each project based on the portion needed 
to serve new development.  For project locations where a Level of Service deficiency 
currently exists, or where a project will include rebuilding existing capacity, a growth 
benefit of less than 100% is identified to reflect that the project also addresses a non-
growth need.  

 
(2)  On-Street Bike Lane Improvements SDC-Eligible Growth Benefit 

 
For on-street bike lane improvements designed primarily to serve bicyclists, any non-
growth need was first estimated for the City based on the increase in miles of on-street 
bike lanes compared to the projected increase in pedestrian and bicycle (P/B) trips, using 
the following formula: 

 
If the (planned increase in miles of on-street bike lanes [0.42] 

 ÷ 
 total planned year 2030 miles of on-street bike lanes [0.42]) 

> 
(projected increase in P/B trip-ends [255] 

 ÷  
total projected year 2030 P/B trip-ends [971]), 

 
Then, a non-growth need exists. 

 
 0.42 miles > 255 trip-ends 
 0.42 miles  971 trip-ends 
 
 1.00 > 0.26 

 
A result of zero or less than zero would mean that a non-growth need does not exist, so 
the growth benefit would be 100%.  In this case, a non-growth need exists, so the number 
of miles needed for growth was calculated as follows: 

 
(projected increase in P/B trip-ends [255] 

 ÷  
total projected year 2030 P/B trip-ends [971]) 

X 
total planned year 2030 miles of bike lanes [0.42] 

= 
growth-required miles [0.11] 
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Finally, the growth share (percentage) was calculated as follows: 
 

growth-required miles [0.11] 
÷ 

planned increase in miles of bike lanes [0.42] 
= 

growth-required share [26%] 

 
For projects that include building new capacity and also rebuilding existing capacity, the 
SDC-eligible growth benefit may be less than 100% to reflect that the project also 
addresses a non-growth need.  

 
(3)  Pedestrian Sidewalk Improvements SDC-Eligible Growth Benefit 

 
For sidewalk improvements designed primarily to serve pedestrians, any non-growth 
need was first estimated for the City based on the increase in miles of sidewalk facilities 
on arterial and collector streets compared to the projected increase in pedestrian and 
bicycle (P/B) trips, using the following formula: 

 
If the (planned increase in linear feet of sidewalks on arterials and collectors [20,555] 

 ÷ 
 total planned year 2030 linear feet of sidewalks on arterials and collectors [43,867]) 

> 
(projected increase in P/B trip-ends [255] 

 ÷  
total projected year 2030 P/B trip-ends [971]), 

 
Then, a non-growth need exists. 

 
 20,555 l.f. > 255 trip-ends 
 43,867 l.f.  971 trip-ends 
 
 0.47 > 0.26 

 
A result of zero or less than zero would mean that a non-growth need does not exist, so 
the growth benefit would be 100%.  In this case, a non-growth need exists, so the number 
of miles needed for growth was calculated as follows: 

 
(projected increase in P/B trip-ends [255] 

 ÷  
total projected year 2030 P/B trip-ends [971]) 

X 
total planned year 2030 linear feet of sidewalk [43,867] 

= 
growth-required linear feet [11,520] 
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 Finally, the growth share (percentage) was calculated as follows: 

 
growth-required linear feet [11,520] 

÷ 
planned increase in linear feet of sidewalk [20,555] 

= 
growth-required share [56%] 

 
For projects that include building new capacity and also rebuilding existing capacity, the 
SDC-eligible growth benefit may be less than 100% to reflect that the project also 
addresses a non-growth need.  
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 E.  Calculation of Transportation SDC Rates 

 
The Transportation SDC rates are calculated using a series of formulas which: 
 

a) calculate the cost per person trip-end for motor vehicle improvements, bicycle 
and pedestrian improvements, and compliance costs, 

b) identify the number of new trips for each type of land use, 
c) adjust trip rates to allow for differences in trip lengths, 
d) calculate the motor vehicle improvement fee per trip-end and unit of 

development, 
e) calculate the pedestrian/bicycle improvement fee per trip-end and unit of 

development, 
f) calculate the compliance cost per trip-end and unit of development, and 
g) calculate the  transportation SDC per unit of development. 

 
1.  Formula 1:  Cost Per Person Trip-End 
 
The capital improvements in tables 3, 4, and 5 (pages 8 – 9) include improvements 
designed for motor vehicles, bicycles, and pedestrians.  The Cost Per Person Trip-End 
is calculated for each of these modes and for compliance costs by dividing the SDC-
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eligible costs by the increase in the average number of new person trip-ends shown in 
Table 1, page 5, using the following formula: 

 
   Increase In  SDC-Eligible Cost 
1. SDC-Eligible ÷ Person = Per Person 
 Cost  Trip-Ends  Trip-End 

 
Table 6, below, displays the SDC-Eligible Cost Per Person Trip-End for each mode 
and for compliance costs.  

TABLE 6 
 

SDC-ELIGIBLE COST PER PERSO! TRIP-E!D 
 

  New Average SDC-Eligible 
 SDC-Eligible Daily Person Cost Per New 
Type of Cost Costs Trip-Ends Person Trip-End 

 
Motor Vehicle Costs $1,012,274 ÷ 8,744 = $116 
Bicycle/Pedestrian Costs $592,603 ÷ 8,744 = $68 
Compliance Costs $260,000 ÷ 8,744 = $30 

     
2.  Formula 2:  !ew Person Trip-Ends Per Unit of Development 
 
The number of new person trip-ends generated per day is calculated for each type of 
land use using the following formula:  

  
2. Trip X Person X Percent = New Person 
 Rate  Trips  New Trips  Trip-Ends 

 
The primary data source for trip rates included in this methodology is Trip 
Generation, 8thth Edition (2008), published by the Institute of Transportation 
Engineers (ITE).  Trip Generation contains trip rates for different land uses based on 
trip generation studies conducted nationwide, and provides the base data of 
unadjusted counts of trips generated by various types of land use.  The trip rates 
included in Trip Generation are based on all traffic entering or leaving a primary 
location, and do not account for trips by traffic that is passing by and interrupts a 
“primary” trip between two other locations.  These “pass-by” trips are not “new” 
because they would occur regardless of development activity.  "New" trips are often 
based on the assumption that all trips from residential land uses are new trips 
(therefore, percentage = 100%), and all other land uses are evaluated to reflect the 
percentage of their trips that are "new" versus the remainder (which are "pass-by" 
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trips).  No land use category has greater than 100% new trips, but some categories 
may have less (i.e., some commercial categories have as few as 34% new trips).  The 
percentages used to account for pass-by trips in this methodology are based on pass-
by data included in the ITE Trip Generation Handbook, 2nd Edition (2004).      
 
Table 7 (pages 12 - 16) lists the number of new trips generated for each land use 
category, using Formula 1.  Column 1 lists land use categories and their ITE code 
numbers.  Column 2 contains either the Weekday Average or the adjusted Weekday 
PM Peak Trip Rate from Trip Generation.  Column 3 identifies the total person-trips 
(Column 2 X 1.44, plus 5% for pedestrian/bicycle person trips per vehicle person 
trip).  Column 4 identifies the percentage of trips that are new, as opposed to pass-by 
trips.  Column 5 is the result of multiplying column 3 by column 4, producing the 
number of new person trips generated per day for each land use category.  
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3.  Formula 3:  Trip Length Adjustment 
 

The ITE trip generation rates do not account for differences in the lengths of trips for 
different types of development.  Because longer trips have a relatively greater impact 
on the road system than do shorter trips, an adjustment factor is needed to account for 
differences in trip lengths relative to the length of an “average” trip.  The net adjusted 
trip-ends generated per day is determined for each type of land use by multiplying the 
number of new person trip-ends (from Formula 2) by the trip length factor for each 
type of land use: 

 
 3. New Person X Trip Length = Net Adjusted  

 Trip-Ends Factor Trip-Ends Per Day 
  



 
 

 
Carlton Final Transportation SDC Methodology Report  page 17  
09/15/09   

Trip length data from surveys conducted for the U.S. Department of Transportation 
and published in the "National Household Travel Study" (2001) were used in 
developing the Trip Length Factors, as were concepts and methods recommended by 
James C. Nicholas, in "The Calculation of Proportionate-Share Impact Fees" 
(American Planning Association, 1988), and "Development Impact Fee Policy and 
Administration", (American Planning Association, 1990).   
 
Table 8 (pages 18 - 22) lists the net adjusted trip-ends per day for each type of 
development, as calculated using Formula 2.  Column 1 repeats the ITE codes and 
land use categories, and Column 2 repeats the new trips per day from the last column 
of Table 7.  Column 3 presents the trip length factor for each type of land use.  As the 
result of multiplying the number of trips (Column 2) by the trip length factor (Column 
3), Column 4 displays the net adjusted trips per day for each land use category. 
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4.  Formula 4: Motor Vehicle Improvements Cost Per Unit of Development 

The motor vehicle improvements cost per unit of development is calculated for each 
type of land use using the following formula: 

 
 Net Adjusted  Motor Vehicle  Motor Vehicle 
 4. Person Trip-Ends X Improvements = Improvements 
  Per Unit   Cost Per Trip-End  Cost Per Unit 
       

Table 9 (pages 23 - 27) displays the motor vehicle improvements cost per unit for 
each land use category.  Column 1 repeats the ITE land use codes and categories, 
Column 2 repeats the net adjusted trip-ends for each land use category (from Table 
8), and column 3 shows the motor vehicle improvements cost per trip-end (from 
Table 6).  The Motor Vehicle Improvements Cost Per Unit shown in Column 4 is 



 
 

 
Carlton Final Transportation SDC Methodology Report  page 23  
09/15/09   

calculated by multiplying the net adjusted trip-ends (Column 2) by the motor vehicle 
improvements cost per trip-end (Column 3).     
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5.  Formula 5: Pedestrian/Bicycle Improvements Cost Per Unit of Development 
 
The pedestrian/bicycle improvements cost per unit of development is calculated for 
each type of land use using the following formula. 

 
  Net Adjusted   Pedestrian/Bicycle  Pedestrian/Bicycle 
 5. Person Trip-Ends X Improvements = Improvements 
  Per Unit   Cost Per Trip-End  Cost Per Unit 
       

Table 10 (pages 28 - 32) displays the pedestrian/bicycle improvements cost per unit 
for each land use category.  Column 1 repeats the ITE land use codes and categories, 
and Column 2 repeats the net adjusted trip-ends for each land use category (from 
Table 7).  The pedestrian/bicycle improvements cost per trip-end is shown in Column 
3.   
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The Pedestrian/Bicycle Improvements Cost Per Unit shown in Column 4 is calculated 
by multiplying the net adjusted trip-ends for each land use category (Column 2) by 
the pedestrian/bicycle improvements cost per trip-end (Column 3).     
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 6.  Formula 6: Compliance Cost Per Unit of Development 
 

The compliance cost per unit of development is calculated for each type of land use 
by multiplying the net adjusted person trip-ends for each land use using the following 
formula: 

 
  Net Adjusted   Compliance  Compliance 
 6. Person Trip-Ends X Cost Per = Cost 
  Per Unit   Trip-End  Per Unit 

 
Table 11 (pages 33 - 37) displays the compliance cost per unit for each land use 
category.  Column 1 repeats the ITE land use codes and categories, and Column 2 
repeats the net adjusted person trip-ends for each land use category.  The compliance 
cost per trip-end is shown in Column 3.   
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The Compliance Cost Per Unit is calculated by multiplying the net adjusted person 
trip-ends for each land use category (Column 2) by the compliance cost per person 
trip-end (Column 3).     
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7.  Formula 7: Transportation SDC Per Unit of Development 
 
The Transportation SDC per unit of development is calculated for each type of land 
use using the following formula: 

 
  Motor Vehicle  Bicycle/Pedestrian    Transportation 
 7. Improvements + Improvements + Compliance = SDC 
  Cost Per Unit  Cost Per Unit  Cost Per Unit  Per Unit 

       
Table 12 (pages 38 - 42) displays the Transportation SDC per unit for each category.  
Columns 1 repeats the ITE codes and categories, and columns 2, 3, and 4 display the 
motor vehicle improvements cost from Table 9, the pedestrian/bicycle cost from 
Table 10, and the compliance cost from Table 11, respectively.  The Transportation 
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SDC Per Unit is calculated by adding columns 2, 3 and 4, with the result displayed in 
column 5. 
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