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PURPOSE OF THE STUDY 

The estimation of future year traffic volumes is a key component in the process of designing 
roadways. Traffic projections are reguired to estimate construction needs and develop cost 
estimates. Accurate and reliable traffic projections contribute significantly to proper roadway 
designs and to prudent expenditure of funds. 

Traffic projection factors are currently a key component in the design process of county highways 
and the estimation of county highway needs for purposes of allocating County State Aid Highway 
( C.S.A.H.) funds. The determination of highway funding needs is based upon the cost to upgrade 
the C.S.A.H. system to meet the minimum standards for geometries and pavement that correspond 
to the projected traffic volumes. Without the use of a traffic projection component, the validity of 
funding need estimates would be questioned. 

Recent reports by the Legislative Auditor have concluded that the current method of developing 
traffic projections by the Minnesota Department of Transportation (Mn/DOT) are "statistically 
unreliable". The Legislative Auditor has recommended that Mn/DOT and the counties develop 
more reliable methods for projecting future year traffic volumes. 

As a result, the Local Road Research Board has authorized Investigation No. 674 to evaluate 
alternative traffic projection methods. 

The purpose of this study is to evaluate the existing procedure for calculating traffic volume 
projection factors, to examine and evaluate other available methods, and to develop a more 
accurate and reliable method. The primary work tasks associated with this study included 
conducting a literature search to determine alternative traffic volume projection methods in use in 
other areas, a thorough evaluation of the method currently used by Mn/DOT, and development 
and testing of alternative methods. The results of this study will be considered for adoption by the 
County Screening Board. 

RECOMMENDATIONS 

The basic recommendations formulated upon conclusion of this study are as follows: 

1. The current method used by Mn/DOT to calculate traffic projection factors should be 
modified to provide a method that is more sensitive to changes in roadway segment traffic 
volumes. 

2. The proposed method of calculating traffic projection factors should be applied to all 
counties to assess potential impacts in a test parallel to the current method. 

3. The Mn/DOT database should be expanded to include additional years of historical data 
and some of the manual calculations should be converted to computer operations. 

4. The policy of having 1.0 as the lowest allowable projection factor should be reassessed as 
declining traffic volumes are realistic for some roadways. 

5. The policy of allowing manual changes to the factors should be reassessed to allow such 
changes only when special studies justify the change. 

6. Continue the current practice of using the four most recent data points for rural counties 
and all data points within the last twelve years to calculate the projection factors for urban 
counties. 
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BACKGROUND 

The current method of estimating future year traffic volumes has been used by Mn/DOT since the 
late 1970s. The basic procedure used to estimate a traffic volume projection factor for each 
county can be summarized ;as follows: 

Conduct traffic counts on C.S.A.H. roadway segments and determine average annual daily 
traffic (AADT). 

Calculate vehicle miles of travel (VMT) for each segment by multiplying AADT and segment 
length. 

Calculate the county average VMT per mile of roadway by dividing county VMT by total 
roadway miles. 

Use the current year average VMT per mile and similar values from recent years as input to a 
least squares regression analysis to determine an equation representing the data points. 

The extrapolated value of VMT per mile twenty years into the future is divided by the current 
year value of VMT per mile to yield the county 20-year traffic projection factor. 

The factor is applied to all roadway segments within th~, county to estimate future year traffic 
volumes. These projected volumes help identify construction needs. 

Several special conditions must be followed in the development of the individual county factors. 
Traffic count data from the four most recent counts are used for all rural counties, and all data 
within the last twelve years are used for the counties in the seven county metro area. Most rural 
counties undertake traffic counts every four years and the metro area counties counts every two 
years. Within the metro area, an additional condition is imposed as data collected under the so­
called "System 70" procedure used in the mid-1970s are not used in the procedure. This data 
represents only a limited number of C.S.A.H.s and therefore has been determined not to be 
representative of the entire county. 

The AADTs used in the process are determined from the traffic maps containing the recent count 
data. Each C.S.A.H. is split into segments using logical break points at intersecting roadways or 
the limits of previous construction activities. The length of the individual segments vary from a 
few hundredths of a mile to over ten miles. For segments that have multiple traffic count values, 
the highest AADT is used in the projection factor process. 

Whenever new approved traffic counts are made, new traffic projection factors are computed. As 
a matter of policy, factors are never allowed to fall below 1.0. The computed factor is initially 
applied to all roadway segments in the county, but requests for changes may be made by the 
county engineer for any specific segment where conditions warrant the change. These changes 
must be approved by the Mn/DOT District State Aid Engineer. 
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Advantages and Disadvantages of Current Method 

There are several advantages of using the current method to develop traffic projection factors. 
The amount of data required for the process is relatively low as only new traffic volumes and 
segment length are needed. The data 1s relatively easy to obtain since counts are undertaken at 
the local level and transferred to maps by Mn/DOT. The method is relatively easy to apply. As 
new AADTs are recorded for each C.S.A.H. segment in the county database, the corresponding 
VMTs are calculated and the overall county VMT per mile is calculated. Following this, the 
appropriate year's values of VMT per mile are entered into an easy to use computer program and 
the new traffic projection factor is calculated. 

There are, however, concerns about the use of the current method to estimate traffic projection 
factors. The projection factors in counties experiencing rapid increases in traffic may be lower 
than expected. Similarly, counties experiencing declining traffic volumes may have factors higher 
than expected. Because the method is a straightforward regression analysis, it does not reflect 
sudden changes in demographics nor socioeconomic conditions, it does not differentiate among 
diverse geographic areas that may exist within a county, nor does it differentiate between fast and 
slow growing roadways. 

In an effort to gauge the effectiveness of the current method, several test counties were selected 
for detailed analysis as part of this study. The test counties were Aitkin, Norman, Ramsey, 
Redwood and Scott counties. This group represents a mix of rural and urban along with stable 
and fast growth areas. One step in the review of the method was to evaluate the accuracy of past 
projection factors. The database maintained by Mn/DOT allowed calculation of actual VMT per 
mile changes since the early 1950s. This data was used to develop actual 20-year growth factors by 
county as well as estimated future 20-year growth factors. 

Tables 1 through 5 show the comparison of actual versus estimated growth factors for each of the 
five test counties examined. Table 1 shows that the rate of traffic growth in Aitkin County has 
steadily declined between 1952 and 1986, whereas the vehicle-miles per mile doubled in the first 
20-year period (1952 to 1971), in the last 20-year period (1967 to 1986) the growth factor was only 
1.4. 

When the first Mn/DOT growth projection factor was estimated for Aitkin County for the 20-year 
period (1972 to 1991 ), its value was 1.8. Given the steady decline in the rate of traffic growth that 
the County experienced between 1952 and 1986, and the fact that the 1967 to 1986 actual growth 
factor was 1.4, it appears that the projection factor of 1.8 estimated the period 1972 to 1991 using 
Mn/DOT's method was high. However, over time, the method has reflected the steady decline in 
the rate of traffic growth in Aitkin County. The most recent projection factor, estimated in 1988 
for the year 2007, was 1.2. 

In the case of Norman County (Table 2), the growth factors calculated from actual traffic volumes 
between 1952 and 1988 shows ups and downs but, overall, the growth factor has been fairly stable, 
fluctuating between 1.5 and 1.8. Again, the Mn/DOT method has picked up this pattern of 
stability showing a practically constant growth factor between 1972 and 2007. However, if the 
actual growth factor of 1. 7 for the period 1972 to 1988 is compared to the value of 1.4 estimated 
via the method for a similar but somewhat longer period (1972 to 1991 ), it would appear that the 
method underestimated the actual growth factor in Norman County. 

Regarding Ramsey County (Table 3), the actual growth values are limited because of the 
incompleteness of traffic data collected in the 70s. The few available points indicate the 
projection method results in estimated growth factors in the 80s that are lower than the actual 
growth factors in the 60s. 
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TABLEl 
ACTUAL VS ESTIMATED GROWTH FACTORS FOR AITKIN COUNTY 

20-YEAR PERIOD 

1952- 1971 

1957- 1976 

1962- 1981 

1967- 1986 

1972- 1991 

1978- 1997 

1984-2003 

1988-2007 

4 

ACTUAL 
GROWTH FACTOR 

2.0 

1.7 

1.5 

1.4 

ESTIMATED 
GROWTH FACTOR 

1.8 

1.5 

1.4 

1.2 



TABLE2 
ACTUAL VS ESTIMATED GROWTH FACTORS FOR NORMAN COUNTY 

(a) 17-year period 

20-YEAR PERIOD 

1952- 1971 

1957- 1976 

1962- 1981 

1972 - 1988( a) 

1972- 1991 

1978- 1997 

1984-2003 

1988-2007 

5 

ACTUAL 
GROWTH FACTOR 

1.6 

1.8 

1.5 

1.7 

ESTIMATED 
GROWTH FACTOR 

1.4 

1.4 

1.4 

1.3 



TABLE3 
ACTUAL VS ESTIMATED GROWTH FACTORS FOR RAMSEY COUNTY 

20-YEAR PERIOD 

1963- 1982 

1969- 1988 

1982-2001 

1984-2003 

1986-2005 

1988-2007 

6 

ACTUAL 
GROWTH FACTOR 

2.8 

2.1 

ESTIMATED 
GROWTH FACTOR 

1.6 

1.2 

1.6 

1.5 



Table 4 shows the data for Redwood County. It appears, from actual data for the period 1956 to 
1986, that traffic growth factors in this county had been declining. In the last 20-year period for 
which an actual growth factor can be calculated, (1967 to 1986) the value was 1.4. Four years 
later, in 1971, the estimated growth factor to the year 1990 was 2.0. Again it appears that the 
method initially overestimated the growth. Subsequently, however, the estimated value has been 
substantially lower and the value is stable at 1.4 to 1.5. 

Finally, Table 5 shows the data for Scott County. The actual factors for the period 1962 to 1988 
are the highest found among the five counties examined. Additionally, the growth factor for 1969 
to 1988 was higher than the previous data point for 1962 to 1981. Unfortunately, the number of 
data values is limited because of the lack of System 70 data. 

In 1982, when the first factor was estimated for Scott County, the value was 2.6 which is 
substantially lower than the last actual value of 4.9 for the 20-year period of 1969 to 1988. 
However, no conclusions can be drawn because of the limited number of actual data points and 
the lack of recent data. It is interesting to note that the method does result in estimated factors of 
2.6 for two periods, and this value is the highest among the counties investigated. 

The initial test of the effectiveness of the current method shows that the method is currently 
producing estimated factors that match the actual growth patterns exhibited in the rural counties. 
Even though the method may have overstated future growth in the early years of its application, it 
dearly has tended to represent recent patterns better. The method has had a more difficult time 
accurately representing the growth factors for the metro area counties as represented by the 
Ramsey and Scott County. However, with the limited amount of applicable data available for 
these counties, it is difficult to make definitive judgements on the effectiveness of the method. 

The above analysis only addresses how the calculated countywide growth factors compare to 
actual growth. It does not address the issue of whether or not the current method adequately 
distinguishes fast-growing areas or facilities from slow-growing ones, or whether they properly 
reflect demographic changes. 

TRAFFIC PROJECTION METHODS IN USE 

A search was conducted to determine what methods have been considered or are in actual use 
throughout the country for the projection of traffic volumes. The search indicated that many 
methods are used and many more have been considered for use by state transportation 
departments and research organizations. A significant amount of work has been done on 
development of sophisticated models for predicting future traffic volumes for urban areas but only 
limited efforts have been spent on traffic projection methods for rural roadways. The search 
identified four research efforts to develop simple traffic volume projection models for urban and 
rural areas. Summaries of the four studies are contained in Appendix A. 
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TABLE4 
ACTUAL VS ESTIMATED GROWTH FACTORS FOR REDWOOD COUNTY 

20-YEAR PERIOD 

1956- 1975 

1961- 1980 

1967- 1986 

1971- 1990 

1977- 1996 

1983-2002 

1987-2006 

8 

ACTUAL 
GROWTH FACfOR 

1.9 

1.5 

1.4 

ESTIMATED 
GROWTH FACfOR 

2.0 

1.4 

1.5 

1.4 



TABLES 
ACTUAL VS ESTIMATED GROWfH FACTORS FOR SCOTT COUNTY 

20-YEAR PERIOD 

1962- 1981 

1969- 1988 

1982-2001 

1984-2003 

1986-2005 

1988-2007 

9 

ACTUAL 
GROWTH FACTOR 

4.4 

4.9 

ESTIMATED 
GROWTH FACTOR 

2.6 

1.8 

1.7 

2.6 



The traffic projection methods used or evaluated in other areas differ from the current Mn/DOT 
method primarily in their use of a variety of variables. The factors used in the other methods 
include: 

1. Demographic and socioeconomic factors, combined with geographic area and type of 
facility. 

DEMOGRAPHIC/ 
SOCIOECONOMIC 
FACTORS 

Households 

Population 

Automobiles 

GEOGRAPHIC FACTORS 

Rural Counties 
and Townships 

Urban Counties 
andSMSAs 

FACILITY TYPE 

Interstates 

Principal Arterials 

Minor Arterials 
and Collectors 

2. Roadway segments are evaluated individually by selecting best fitting curve. 

3. Roadways are classified based on predominant type of travel: 

Rural to urban and rural to rural travel. 
Moderate interurban and interregional travel. 
Significant interurban and interregional travel. 

The disadvantages found in the traffic volume projection methods examined are related to data 
requirements and complexity of application. Application of any of the new methods would require 
significant additional data to be collected for each county related to background socioeconomic 
variables or classification of roadways. Most of this new data required is not updated with any 
regularity so there would be little reliability in its use beyond the model development and initial 
calibration stages. Some of the methods require 20-year forecasts of socioeconomic factors such 
as employment and automobiles owned. Such forecasts are rarely done at a county-level statewide 
because of their complexity and cost. 

The possible use of socioeconomic variables was evaluated using the very simple measure of auto 
ownership. For the five test counties, the change in auto ownership was calculated for the 18-year 
period 1970 through 1987 and for the 10-year period 1978 through 1987. These changes are 
compared to the actual change in VMT per mile for the same time periods for each county (Table 
6). The conclusion is that auto ownership does not have a strong correlation with VMT per mile. 
Additional variables were evaluated for possible correlation to VMT per mile or cluster 
development including existing segment AADTs but no clear connections were identified. 
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TABLE6 
COMPARISON OF AUTO OWNERSHIP 
AND VMT/MILE BY COUNTY 

1970-1987 % CHANGE 
AUTO 

COUNTY Ovv.NERSHIP VMT~LE 

Aitkin 

Norman 

Ramsey 

Redwood 

Scott 

51% 

7% 

37% 

20% 

116% 

50% 

70% 

110% 

50% 

390% 

11 

1978-1987 % CHANGE 
AUTO 

Ovv.NERSHIP VMT/MILE 

19% 

-6% 

15% 

1% 

45% 

3% 

12% 

20% 

6% 

49% 



One of the difficulties in predicting traffic, especially on roadways in rural areas, is the inability to 
easily separate traffic that is locally generated from subregional and interstate traffic. Thus, a 
county that may be stable in terms of its development could experience traffic growth that far 
exceeds what its population or employment increase (or decrease) would indicate. As a result, 
even if future population, employment on other socioeconomic factors were available--and 
reliable as well--there is no guarantee that these local factors would be sufficient to develop 
accurate traffic projections. 

On the other hand, a strong case can be made that traffic counts taken at regular intervals do 
reflect changes in traffic volumes brought about by changes in local demograP.hic and 
socioeconomic factors as well as changes happening beyond the local level. Figure 1 Illustrates 
how, over time, a straight line projection adjusts itself to reflect traffic pattern changes in the 
locality in question. 

A characteristic of the current traffic projection method is that it uses only traffic counts taken 
within the most recent 12 years as the basis for projections. The consequence of this rule is that 
projections become more sensitive to traffic patterns in recent years, and are not affected or 
diluted by "old" traffic patterns. 

Analysis of historical traffic in the test counties indicates that, over time, the average vehicle-miles 
per mile in a county follows essentially a straight line pattern. This finding makes a strong case for 
the continued use of straight line projections. 

The evaluation of methods used led to the development of the following guidelines for improving 
the current method: 

The method should be simple to apply. 

Background factors or variables should be kept to as few as possible. 

Use of roadway classification is appropriate to develop groupings of similar roadways. 

Different growth factors could be developed for different roadway classes. 

PROPOSED METHOD 

The evaluation of methods used by others indicates that no one method can be easily adopted for 
local use. The primary concerns center on the amount of data required, the overall complexity of 
the methods, and the reliability of using forecasted variables as inputs to the projection process. 
As an alternative, additional analysis was undertaken to develop a revised version of the current 
Mn/DOT method. Development of this revised version relied on the following guidelines: 

The data collection efforts associated with the new method had to be maintained at a 
reasonable level, both for the counties and the state. 

The new method should rely on actual rather than forecasted data. 

The method should be easy to understand and implement. 

The method should be responsive to the concerns expressed by the Legislative Auditor with 
regard to validity and reliability. 
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The new method was developed from the test results of four sample counties: Aitkin, Ramsey, 
Redwood and Scott. The analysis for Norman County, one of the original five test counties, was 
not done at this level of detail because of incomplete database. 

The detailed analysis required that a historical database be constructed for each test county. For 
the rural counties, the database represented traffic counts for the most recent four years of counts 
and consisted of roadway segments, AADTs, segment lengths and VMTs. For the metro counties, 
valid count data from withm the- twelve -years but excluding "System 70" years was used. This 
resulted in three years of data with the database containing the same variables as the rural 
counties. 

One of the key elements for inclusion in the test was the potential use of a roadway classification 
component. The evaluation of traffic volume projection methods used by others indicated a 
strong preference for inclusion of some type of classification. Since all of the roadways in this 
study were essentially of the same functional class, three possible classification variables were 
tested during the first phase of the test. The first, segment length, proved to be of no use in 
delineating differences. The second, AADT, proved to be very useful in grouping segments of 
similar make-up. The third classification variable tested was VMT per mile. This yielded results 
similar to those from the use of AADTs. In an effort to keep the method as simple as possible, 
AADTs were selected as the best classification or grouping variable. 

The rationale for grouping roadway segments by volume group and then estimating the growth 
factor for each group separately is to reduce the amount of variability from the single estimated 
value. 

The second phase of the test began with the determination of the classification variable 
breakpoints. The initial classification test used AADT range breakpoints identified from 
frequency distributions of segment AADTs. These breakpoints were later amended to match 
current C.S.A.H. design criteria breakpoints. Separate breakpoints were identified for rural and 
metro counties, but were ultimately combined into a single grouping. The AADT ranges were 
revised an additional time to reflect recently proposed C.S.A.H. design criteria breakpoints and 
the final set of AADT groupings is shown in Table 7. 

One of the refinements of the proposed method is to divide the extrapolated value for the 20-year 
VMT per mile by the current year value of VMT per mile as estimated using the regression 
equation, rather than by the actual VMT per mile for the current year. This refinement is JUStified 
in order to provide more stability to the traffic volume projection factor from year to year. 

For illustration purposes, Figure 2 shows a regression line Pl using values of VMT per mile for 
years one through five. In this instance, Pl is the projection for the tenth year, Cl 1s the actual 
VMT per mile for the current year (fifth year) and El is the current year value of VMT per mile 
estimated from the regression line. 

A second line P2 is also shown which includes a sixth year data point. In this case, P2 is the 
projection for the eleventh year, Cl is the actual VMT per mile for the current year (sixth year), 
and E2 is the current year VMT per mile estimated from the new regression line. Under the 
current method, the future year factor based on the fifth year would be calculated as Pl/Cl = 1.5 
and the value for the sixth year as P2/C2 = 1.7. This result would indicate that the projection 
factor is growing when in fact it is declining as can be seen from the illustration. Using the 
proposed refined version would yield Pl/El = 1.7 and P2/E2 = 1.5 which correctly reflects the 
decline shown in the example. 
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TABLE7 
PROPOSED AADT GROUPINGS 

AADTRange 

1- 149 

150- 999 

1,000 - 4,999 

5,000 - 9,999 

10,000 and Over 
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The proposed method has data requirements that are similar to the current method as the key 
input variable is still AADT and the method continues to use simple regression analysis. The key 
features are the differentiation of roadways by traffic volume groups, development of projection 
factors for roadway segments within AADT ranges, and refinement of the projectiOn factor 
estimation methodology to increase stability and reduce possible error. The proposed method 
more accurately reflect changes in traffic volumes across the wide range of AADTs in each county, 
is more sensitive to changing volumes and conditions associated with changing growth patterns, 
and is more stable in the long run. 

The proposed method improves upon the current method in a couple of ways. The use of AADT 
subgroups introduces a significant amount of sensitivity into the overall process. Changes in 
segment volumes within subgroups will significantly influence the subgroup projection factors 
whereas previously, the mass of data tended to smooth out significant volume changes. As a 
result, the sum of expected errors with respect to the subgroups is much smaller than that 
associated with the large single group of data. With the use of subgroups, changes related to 
demographics are implicity addressed by the proposed method. Given that frequent forecasts of 
socioeconomic and demographic variables at the county level is a very difficult task, the continued 
use of a simple regression analysis relying upon actual data is seen as a reasonable course. 

The results of applying the new procedure for the test counties compared to the current method 
are shown in Tables 8 through 11. Several conclusions can be drawn from the results shown in 
Tables 8 through 11: 

1. The proposed method clearly identifies important differences in the values of the 
projection factors when segments are grouped by volume. In the most extreme situation 
among the test counties examined, the range of projection factors in Ramsey County goes 
from a low of 0.5 for the 150-999 AADT volume group, to a high of 1.8 for the next volume 
group, 1,000-5,999 AADT. 

2. In general, segments in higher volume groups experience higher growth than those in lower 
volume groups. In all cases examined, the lowest volume group--whether in urban or rural 
counties--has the lowest projection factor. 

3. Results using the proposed method are consistent with those obtained from the current 
method. This can be seen by comparing the current overall factor for each county with 
those estimated using the proposed method. In two of the counties, Aitkin and Scott, the 
result is identical. In the other two, Ramsey and Redwood, the difference is only one tenth. 

The procedure required to apply the new method is summarized in Table 12. 

To determine the projection factor for a given AADT range, a linear regression equation is used. 
This equation computes variables which are part of an equation that represents a hne which "best 
fits" the data points in the AADT range. This line is then used to estimate the most current year 
data point and the corresponding 20-year projected value. The later is divided by the former to 
yield the 20-year projection factor for the given AADT range. 
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TABLES 
PROPOSED FACTORS 
AITKIN COUNTY 

VOLUME GROUP FACfOR 

1- 149 

150- 999 

1,000 - 4,999 

5,000 - 9,999 

10,000 and Over 

0.9 

1.3 

1.0 

Existing Method Overall Factor 1.2 

Proposed Method Overall Factor 1.2 

18 

NUMBER OF 
SEGMENTS IN GROUP 

38 

47 

4 



TABLE9 
PROPOSED FACTORS 
RAMSEY COUNTY 

VOLUME GROUP FACfOR 

1- 149 

150- 999 

1,000 - 4,999 

5,000 - 9,999 

10,000 and Over 

0.5 

1.8 

1.6 

1.7 

Existing Method Overall Factor 1.5 

Proposed Method Overall Factor 1.6 

19 

NUMBER OF 
SEGMENTS IN GROUP 

14 

190 

142 

136 



TABLE10 
PROPOSED FACTORS 
REDWOOD COUNTY 

VOLUME GROUP FACfOR 

1- 149 

150- 999 

1,000 - 4,999 

5,000 - 9,999 

10,000 and Over 

1.1 

1.3 

1.6 

Existing Method Overall Factor 1.4 

Proposed Method Overall Factor 1.3 

20 

NUMBER OF 
SEGMENTS IN GROUP 

46 

155 

22 



TABLE 11 
PROPOSED FACTORS 
SCOTT COUNTY 

VOLUME GROUP FACfOR 

1- 149 

150- 999 

1,000 - 4,999 

5,000 - 9,999 

10,000 and Over 

1.7 

2.0 

2.6 

2.8 

2.5 

Existing Method Overall Factor 2.6 

Proposed Method Overall Factor 2.6 

21 

.. NUMBER OF 
SEGMENTS IN GROUP 

4 

53 

99 

16 

6 



TABLE12 
PROCEDURE FOR APPLYING PROPOSED METHOD 

1. MAINTAIN COUNTY DATABASE FOR THREE PREVIOUS TRAFFIC COUNT 
PERIODS 
(SEGMENT ID, LENGTH, AADT) 

2. ENTER AADT BY SEGMENT FOR CURRENT YEAR 

3. SORT DATA BY COUNTY BASED ON CURRENT YEAR AADT VOLUME 

4. GROUP SEGMENTS INTO FIVE PRE-SPECIFIED VOLUME GROUPS FOR EACH 
COUNTY 

5. CALCULATE VMT PER SEGMENT FOR CURRENT YEAR 

6. SUBTOTAL LENGTH AND VMT BY VOLUME GROUP FOR EACH COUNTY 

7. CALCULATE AVERAGE VMT PER MILE BY VOLUME GROUP FOR EACH 
COUNTY 

8. CALCULATE A PROJECTION FACTOR FOR EACH VOLUME GROUP BY 
COUNTY USING REGRESSION EQUATION 
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In the computer program developed for this purpose, the years are input as x-values and the VMT 
per mile are input as y-values. The line equation which "best fits" the data is: · 

y=m*x+b 

where m is the slope of the line and b is the y-intercept of the line. 

m = [(n * sum (x * y)) - (sum (x) * sum (y))] 
[(n * sum (x~2))- (sum (x)) ~ 2] 

b = [(sum (y) * sum (x"2)) - (sum (x) * sum (x * y))] 
[(n * sum (x"2))- (sum (x)) 2] 

where n is the number of data sets. 

Projection Factor = (20-year value of y) I (current year value of y) 

SUMMARY OF RECOMMENDATIONS 

The test of four counties yielded positive results for the proposed method of developing the traffic 
volume projection factors and is therefore recommended for adoption. However, before this 
method is formally adopted for application, it should undergo a second battery of tests. This next 
level of testing should apply the proposed method to all counties within the state to ascertain 
potential impacts. 

Should the proposed method be accepted for application, some changes will be required in the 
database structure at Mn/DOT. The current practice of maintaining only the current year 
database would have to be expanded to keep up to four years worth of data. (Three of the four 
years would be data saved from the preceding years.) In addition, minor computer programming 
revisions would be required to allow the databases to be sorted. The current practice of manually 
calculating segment VMTs should be replaced with computer calculations which, in turn, would be 
incorporated into a computerized overall process. 

The current practice of developing the projection factors using the four most recent data points for 
rural counties and all data points within the last twelve years for urban counties should be 
maintained. 

One policy that should be reassessed is whether factors for specific segment groups can be less 
than 1.0. (The current countywide factor is not allowed to fall below 1.0.) Because the proposed 
method calculates not one but as many as five different factors per county, the need for this policy 
becomes less justifiable. 

Another policy that should be reassessed is whether changes in specific segment factors are 
allowed. It is recommended that changes be allowed only in cases where special studies justify the 
change. 
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IMPLEMENTATION PLAN 

1. Develop methodology to conduct year-long test of proposed procedure for all Minnesota 
counties. 

2. Expand current Mn/DOT State Aid databases to incorporate four years data. 

3. Revise computer software to accept four years data and provide better data handling 
capabilities. 

4. Conduct test of proposed procedure by calculating projection factors for current year for all 
counties in 1991. 

5. Assess financial implications on individual counties for current and proposed procedure. 

6. Determine whether to accept or reject proposed procedure. 

7. If proposed procedure is accepted, establish timeline for full scale implementation in 1992 
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APPENDIX A 
REVIEW OF TRAFFIC PROJECTION METHODS 



QUICK-RESPONSE PROCEDURES TO FORECAST RURAL TRAFFIC 

TRANSPORTATION ANALYSIS REPORT 3 

This study developed a simple method to forecast traffic volumes on rural highways. The work 
was done by the New York Department of Transportation in 1982. 

Previous forecast work in New York had assumed that VMT was directly proportional to 
population in rural areas. Significant problems with this assumption included maccuracies 
due to the varying amount of non-resident travel such as in recreation areas and the method 
did not respond well to declining population. 

Three basic methods were initially considered for the new model: 

1. Directly proportional variables such as population or households. 

2. Multiple regression. 

3. Elasticity formulation. 

Only the elasticity formulation was deemed appropriate for further study. 

Initial background factors considered: 

Town Level: 1. Population 3. Households 
2. Housing units 

1. Population 
2. Housing units 
3. Households 

County Level: 5. Employment 
6. Labor force 
7. Personal income 

4. Auto registrations 8. Income per capita 

State Level: 1. Gasoline sales 

All roadways were classified as: 

1. Interstates 
2. Principal arterials 
3. Minor arterials and major collectors 
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The initial list of background factors was reduced as it was determined that all income factors 
could be eliminated and households were better than housing units. 

Models were developed for each of the three roadway classifications: 

1. Interstates: 

ADTF = ADTP f1 + 0.228 (% County Autos)+ 
0.832 (% Town Households)] 

2. Principal Arterials: 

ADTF = ADTP [1 + 0.572 (% County Households+ 
0.76 (% Town Population)] 

3. Minor Arterials/Major Collectors 

ADTF = ADTP [1 + 0.314 (% Town Households)] 

Nomographs were developed for each roadway classification. 

The basic steps are: 

1. Determine the roadway functional class. 

2. Determine town and county where roadway is. 

3. Collect base year ADTp. 

4. Collect base and horizon year data for background variables. 

5. Calculate % change for each background variable. 

6. Apply formula or use nomograph to calculate horizon year ADTf. 
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QillCK-RESPONSE PROCEDURE TO FORECAST URBAN TRAFFIC 

TRANSPORTATION ANALYSIS REPORT 52 

This study developed a simple method to forecast traffic volumes on urban highways. The work 
was done by the New York Department of Transportation in 1985. 

The elasticity formulation that was used to develop a set of rural highway models was the 
starting point for this study. 

Background variables initially tested included: 

SMSALevel 

1. Population 
2. Households 

4. Labor Force 
5. Autos 

3. Employment 

County Level 

1. Population 
2. Households 

4. Labor Force 
5. Autos 

3. Employment 6. Autos per capita 

The model formulation uses a shrinkage ratio in place of the point elasticity used for the rural 
highway models. This eliminates the need to conduct regressiOn analysis. The shrinkage ratio 
elasticity equals the percent change in ADT divided by the percent change in the background 
variable. 

The elasticities were tabulated for roadways classified by functional class and SMSA. 

Models were developed for: 

1. Interstates: 
ADTF = ADTP [1 + 1.39 (% SMSA autos)] 

2. Principal Arterials: 
ADTF = ADTP fl +X(% County Households)] 
Where X varies by SMSA grouping. 

3. Minor Arterials/Major Collectors: 
ADTF = ADTP f1 + Y (% SMSA Autos)] 
Where Y varies by SMSA grouping. 

Future ADTs are estimated following similar steps as for rural traffic forecasts. 
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FACTORS THAT AFFECT TRAFFIC GROWTH RATES AND 
PROJECTION OF TRAFFIC VOLUMES FOR USE IN HIGHWAY ECONOMIC MODELS 

TRANSPORTATION RESEARCH RECORD 912 

This research developed a simple model for projecting traffic based on simple regression analysis 
of traffic data, adjusted for capacity and land development. The work was conducted in Texas in 
the early 1980s. 

The accuracy of past traffic projections was gauged in an effort to determine the influencing 
factors. 

It was determined that four factors affected the accuracy of past projections: 

1. Time of projection--recent work was more accurate. 

2. Stage of development along the roadway--the more stable the area the more accurate 
the projection. 

3. Stage of commercial and industrial development. 

4. Size of capacity change on the roadway. 

Six possible traffic growth patterns were identified: 

1. LnADT= a+ bt 

2. ADTt =a+ bt 

3. ADT2t =a+ bt 

4. Ln ADTt =a+ b exp(-t/10) 

5. Ln ADTt =a+ b Ln(t +1) 

6. ADTt =a+ b Ln(t +1) 

The best method for projecting traffic is to use the growth pattern equation that best fits the 
historical ADT data. 

Additional fine-tuning can take into account the effect of capacity changes. 

Use of multiple regression analysis did not lower the percentage error for every projection but 
it was identified as a key element for further study. 
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TRAFFIC GROWTH PATIERNS ON RURAL HIGHWAYS 

IDGHWAY RESEARCH BOARD BULLETIN 194 

This paper looks at past traffic trends on rural highways and uses the trends to forecast future 
traffic levels. The research was conducted by the Ilhnois Division of Highways in the late 1950's. 

Rural highways were categorized as either primary or secondary throughout the state. At the 
time, the primary system had about 10,000 miles and the secondary system had about 20,000 
miles. 

Four possible factors were studied in an effort to explain the wide variations in traffic 
increases on the primary highways. 

1. Geographic location 
2. Type and width of pavement 
3. Proximity to urban area 
4. Character of service 

a. Interurban 
b. Interregional 
c. Rural to urban 
d. Rural to rural 

The character of service was expressed as the percentage of traffic in each category. From 
this, three roadway classification types were developed: 

Type 1: Roads with primarily rural to urban and rural to rural travel 

Type 2: Roads with moderate amount of interurban and interregional travel 

Type 3: Roads with significant amount of interurban and interregional travel 

Data for each roadway type was plotted and trend lines identified. In general, Type 3 
roadways showed the greatest increases with Type 1 showing the smallest increases. 

Traffic prediction curves were developed for each roadway type. The curves were straight line 
extrapolations of existing trend lines. 

Traffic increases on the low volume secondary roads was linked to the degree of improvement 
expected for the roadwaY.. Minor improvements result in minor volume changes similar to 
Type 1 primary roads whde significant changes like a change in surface result in large increase 
in traffic. 
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APPENDIXB 
TEST COUNTY DATA SETS 



ATKIN COUNTY PROJECTIONS 

(ROADWAYS WITH 1988 ADTS OF 1 TO 149) 

Y = .47 X+ 1010.14 

YEAR 

1972 
1978 
1984 
1988 

2008 

ACIUAL ESTIMATED 
VMT PER MILE VMT PER MILE 

86 91 
97 88 
85 86 
81 84 

0 74 

20 YEAR FACfOR = 0.9 

(ROADWAYS WITH 1988 ADTS OF 150 TO 999) 

Y = 5.40 X- 10368.41 

YEAR 

1972 
1978 
1984 
1988 

2008 

ACIUAL ESTIMATED 
VMT PER MILE VMT PER MILE 

273 276 
319 309 
329 341 
368 363 

0 471 

20 YEAR FACfOR = 1.3 

(ROADWAYS WITH 1988 ADTS OF 1000 TO 4999) 

Y = -.19 X + 1685.24 

ACIUAL 
YEAR VMTPERMILE 

1972 
1978 
1984 
1988 

2008 

1313 
1340 
1215 
1364 

0 

20YEARFACfOR= 1.0 
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ESTIMATED 
VMTPERMILE 

1310 
1308 
1307 
1307 

1303 



AITKIN COUNTY PROJECTION FACTORS 

(Road~ays ~ith 1988 ADTs of 1 to 149) 

1972 1978 1984 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

----------------------------------------------------------
21 2.00 42 18 2.00 36 20 2.00 40 20 2.00 40 
52 9.40 489 55 9.40 517 40 9.40 376 25 9.40 235 
30 0.40 12 30 0.40 12 35 0.40 14 35 0.40 14 
52 5.90 307 70 5.90 413 60 5.90 354 40 5.90 236 
40 0.50 20 77 0.50 39 65 0.50 33 40 0.50 20 
56 7.00 392 52 7.00 364 40 7.00 280 45 7.00 315 
96 11.00 1056 83 11.00 913 60 11.00 660 55 11.00 605 
88 5.60 493 89 5.60 498 60 5.60 336 55 5.60 308 
57 9.10 519 52 9.10 473 40 9.10 364 60 9.10 546 
80 9.00 720 98 9.00 882 85 9.00 765 65 9.00 585 
25 4.80 120 44 4.80 211 55 4.80 264 65 4.80 312 
57 9.90 564 77 9.90 762 95 9.90 941 70 9.90 693 
56 12.20 683 70 12.20 854 70 12.20 854 75 12.20 915 

184 6.80 1251 170 6.80 1156 65 6.80 442 75 6.80 510 
116 3.10 360 140 3.10 434 130 3.10 403 75 3.10 233 

48 9.60 461 48 9.60 461 75 9.60 720 75 9.60 720 
50 17.80 890 67 17.80 1193 50 17.80 890 80 17.80 1424 
59 6.30 372 39 6.30 246 60 6.30 378 80 6.30 504 

107 7.00 749 131 7.00 917 110 7.00 770 80 7.00 560 
116 0.40 46 140 0.40 56 170 0.40 68 90 0.40 36 
310 2.30 713 190 2.30 437 120 2.30 276 90 2.30 207 

74 3.60 266 100 3.60 360 110 3.60 396 95 3.60 342 
79 2.30 182 91 2.30 209 120 2.30 276 100 2.30 230 

111 6.10 677 94. 6.10 573 90 6.10 549 100 6.10 610 
184 4.40 810 170 4.40 748 65 4.40 286 100 4.40 440 

65 3.30 215 70 3.30 231 60 3.30 198 100 3.30 330 
111 0.40 44 100 0.40 40 120 0.40 48 100 0.40 40 

76 4.20 319 110 4.20 462 125 4.20 525 110 4.20 462 
49 6.90 338 64 6.90 442 95 6.90 656 110 6.90 759 

146 7.20 1051 160 7.20 1152 130 7.20 936 120 7.20 864 
74 3.50 259 100 3.50 350 140 3.50 490 120 3.50 420 

147 5.50 809 171 5.50 941 160 5.50 880 120 5.50 660 
208 3.70 770 231 3.70 855 220 3.70 814 125 3.70 463 
46 6.00 276 129 6.00 774 110 6.00 660 125 6.00 750 

111 0.31 34 115 0.31 36 460 0.31 143 130 0.31 40 
111 1.00 111 115 1.00 115 120 1.00 120 130 1.00 130 
147 4.80 706 173 4.80 830 115 4.80 552 135 4.80 648 
150 6.10 915 215 6.10 1312 175 6.10 1068 140 6.10 854 

--------------------------------------------------------
VRT per mile 

86 97 85 81 

20 YEAR MnOOT PROJECTION FACTOR = 0.9 
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AITKIN COUNTY PROJEcr'ION FACTORS 

(Roadways with 1988 ADTs of 150 to 999) 

1972 1978 1984 1988 
ADT LENGTH VMT ADT LENGTH VMl' ADT LENGTH VMl' ADT LENGTH VMl' 
---------------------------------------------------------------

71 4.50 320 110 4.50 495 125 4.50 563 150 4.50 675 
100 0.68 68 130 0.68 88 140 0.68 95 160 0.68 109 
100 2.90 290 130 2.90 377 140 2.90 406 160 2.90 464 
141 2.20 310 171 2.20 376 190 2.20 418 165 2.20 363 
151 0.48 72 149 0.48 72 160 0.48 77 170 0.48 82 
208 5.20 1082 231 5.20 1201 160 5.20 832 170 5.20 884 
150 7.40 1110 194 7.40 1436 240 7.40 1776 170 7.40 1258 
208 0.10 21 231 0.10 23 190 0.10 19 175 0.10 18 
168 1.60 269 195 1.60 312 110 1.60 176 175 1.60 280 

179 0.20 36 200 0.20 40 180 0.20 36 
108 11.60 1253 122 11.60 1415 140 11.60 1624 180 11.60 2088 
184 6.80 1251 170 6.80 1156 155 6.80 1054 215 6.80 1462 
167 4.80 802 181 4.80 869 130 4.80 624 230 4.80 1104 
121 4.10 496 230 4.10 943 240 4.10 984 240 4.10 984 
178 1.10 196 274 1.10 301 260 1.10 286 240 1.10 264 
196 3.20 627 262 3.20 838 275 3.20 880 260 3.20 832 
167 2.80 468 181 2.80 507 180 2.80 504 270 2.80 ""756 
219 0.24 53 465 0.24 112 380 0.24 91 275 0.24 66 
280 1.40 392 291 1.40 407 265 1.40 371 285 1.40 399 
150 7.40 1110 242 7.40 1791 240 7.40 1776 315 7.40 2331 
209 0.30 63 256 0.30 77 280 0.30 84 340 0.30 102 
209 5.20 1087 256 5.20 1331 280 5.20 1456 340 5.20 1768 
127 0.34 43 196 0.34 67 220 0.34 75 350 0.34 119 
198 5.60 1109 293 5.60 1641 240 5.60 1344 375 5.60 2100 
291 4.60 1339 290 4.60 1334 450 4.60 2070 410 4.60 1886 
287 4.40 1263 500 4.40 2200 390 4.40 1716 410 4.40 1804 
450 5.10 2295 491 5.10 2504 440 5.10 2244 415 5.10 2117 
825 0.24 198 491 0.24 118 430 0.24 103 415 0.24 100 
440 3.20 1408 330 3.20 1056 325 3.20 1040 450 3.20 1440 
292 2.30 672 453 2.30 1042 420 2.30 966 450 2.30 1035 
125 5.80 725 195 5.80 1131 430 5.80 2494 450 5.80 2610 
340 0.24 82 717 0.24 172 630 0.24 151 510 0.24 122 
224 1.50 336 326 1.50 489 360 1.50 540 510 1.50 765 

937 0.13 122 510 0.13 66 520 0.13 68 
439 2.10 922 480 2.10 1008 530 2.10 1113 570 2.10 1197 
198 2.10 416 '355 2.10 746 540 2.10 1134 590 2.10 1239 
610 0.50 305 500 0.50 250 600 0.50 300 650 0.50 325 
925 0.10 93 650 0.10 65 750 0.10 75 650 0.10 65 
471 3.80 1790 620 3.80 2356 550 3.80 2090 680 3.80 2584 
491 3.90 1915 561 3.90 2188 460 3.90 1794 690 3.90 2691 
287 3.60 1033 500 3.60 1800 580 3.60 2088 700 3.60 2520 
491 1.40 687 561 1.40 785 480 1.40 672 720 1.40 1008 
825 0.30 248 732 0.30 220 680 0.30 204 750 0.30 225 
347 2.40 833 490 2.40 1176 600 2.40 1440 770 2.40 1848 

1816 0.58 1053 1231 0.58 714 920 0.58 534 785 0.58 455 
1550 2.90 4495 1300 2.90 3770 1200 2.90 3480 880 2.90 2552 
520 2.00 1040 690 2.00 1380 1000 2.00 2000 940 2.00 1880 

--------------------------------------------------------------
VMl' per mile 

268 319 329 368 

20 YEAR MnDOT PROJEcr'ION FAcr'OR = 1.3 
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AITKIN COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 1000 to 4999) 

1972 1978 1984 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

------------------ ------------------------
1009 2.40 2422 1127 2.40 2705 930 
1280 0.50 640 1287 0.50 644 1300 
1280 0.26 333 1287 0.26 335 1050 
4332 0.25 1083 3548 0.25 887 3950 
---------------------------
VMT per mile 

1313 1340 

20 YEAR MnDOT PROJECTION FACTOR = 1.0 
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2.40 2232 1020 2.40 2448 
0.50 650 1700 0.50 850 
0.26 273 1700 0.26 442 
0.25 988 3650 0.25 913 

------------
1215 1364 



RAMSEY COUNTY PROJECTIONS 

(ROADWAYS WITH 1988 ADT'S OF 150 TO 999) 

Y = -14.25 X+ 28949.00 

YEAR 

1982 
1984 
1986 
1988 

2008 

ACTUAL ESTIMATED 
VMT PER MILE VMT PER MILE 

689 706 
670 677 
712 649 
580 620 

0 335 

20 YEAR FACTOR= 0.5 

(ROADWAYS WITH 1988 ADTS OF 1000 TO 4999) 

Y = 118.90 X - 233381.50 

YEAR 

1982 
1984 
1986 
1988 

2008 

ACTUAL 
VMTPERMILE 

2326 
2378 
2887 
2949 

0 

20 YEAR FACTOR= 1.8 

ESTIMATED 
VMTPERMILE 

2278 
2516 
2754 
2992 

5370 

(ROADWAYS WITH 1988 ADTS OF 5000 TO 9999) 

Y = 223.20 X - 436353.00 

YEAR 

1982 
1984 
1986 
1988 

2008 

ACTUAL 
VMTPERMILE 

6087 
6357 
6987 
7365 

0 

20 YEAR FACTOR = 1.6 

ESTIMATED 
VMTPERMILE 

6029 
6476 
6922 
7369 

11833 
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RAMSEY COUNTY PROJECTIONS 

(ROADWAYS WITH 1988 ADTS OF 10,000 AND UP) 

Y = 552.15 X- 1082055.50 

ACfUAL 
YEAR VMTPERMILE 

1982 
1984 
1986 
1988 

2008 

12469 
13000 
14845 
15535 

0 

20 YEAR FACTOR = 1.7 

ESTIMATED 
VMTPERMILE 

12306 
13410 
14514 
15619 

26662 
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RAMSEY COUNTY PROJECTION FACTORS 

. (Roa~ays with 1988 ADTs of 150 to 999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMI' ADT LENGTH VMI' 
-----------------------------------------------------------

350 0.75 263 330 0.75 248 160 0.75 120 310 0.75 233 
160 0.30 48 175 0.30 53 160 0.30 48 310 0.30 93 
570 0.52 296 570 0.52 296 400 0.52 208 320 0.52 166 
810 1.56 1264 920 1.56 1435 860 1.56 1342 400 1.56 624 

1600 0.19 304 470 0.19 89 2500 0.19 475 480 0.19 91 
1050 0.17 179 920 0.17 156 860 0.17 146 500 0.17 85 

470 0.60 282 540 0.60 324 580 0.60 348 580 0.60 348 
500 0.38 190 540 0.38 205 580 0.38 220 580 0.38 220 
780 0.30 234 570 0.30 171 570 0.30 171 630 0.30 189 
780 0.40 312 400 0.40 160 610 0.40 244 650 0.40 260 
650 0.12 78 650 0.12 78 650 0.12 78 800 0.12 96 
650 0.52 338 650 0.52 338 850 0.52 442 800 0.52 416 
680 1.00 680 680 1.00 680 710 1.00 710 850 1.00 850 
950 0.87 827 1050 0.87 914 1050 0.87 914 900 0.87 783 

-------------------------------------------------------------------------------
VMT per mile 

689 670 712 580 

20 YEAR MnDOT PROJECTION FACTOR = 0.5 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways ~ith 1988 ADTs of 1000 to 4999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
1550 0.07 109 660 0.07 46 750 0.07 53 1000 0.07 70 
840 0.30 252 860 0.30 258 950 0.30 285 1000 0.30 300 
840 0.38 319 860 0.38 327 950 0.38 361 1000 0.38 380 

1550 0.12 186 660 0.12 79 750 0.12 90 1000 0.12 120 
840 0.37 311 860 0.37 318 950 0.37 352 1000 0.37 370 
840 0.30 252 860 0.30 258 950 0.30 285 1000 0.30 300 

1000 0.22 220 640 0.22 141 890 0.22 196 1050 0.22 231 
520 0.75 390 610 0.75 458 720 0.75 540 1050 0.75 788 
520 1.00 520 610 1.00 610 720 1.00 720 1050 1.00 1050 

1050 0.32 336 1050 0.32 336 1150 0.32 368 1150 0.32 368 
1050 0.20 210 1050 0.20 210 1150 0.20 230 1150 0.20 230 
1050 0.28 294 1050 0.28 294 1150 0.28 322 1150 0.28 322 
1600 0.23 368 920 0.23 212 1200 0.23 276 1200 0.23 276 

350 0.19 67 330 0.19 63 760 0.19 144 1230 0.19 234 
350 1.03 361 330 1.03 340 760 1.03 783 1230 1.03 1267 
350 0.19 67 330 0.19 63 760 0.19 144 1230 0.19 234 
860 0.50 430 800 0.50 400 1200 0.50 600 1250 0.50 --625 

1400 0.25 350 1350 0.25 338 1600 0.25 400 1300 0.25 325 
600 0.75 450 700 0.75 525 1250 0.75 938 1300 0.75 975 
600 0.13 182 700 0.13 91 1350 0.13 176 1300 0.13 169 

1400 0.25 350 1350 0.25 338 1600 0.25 400 1300 0.25 325 
360 0.76 274 380 0.76 289 1300 0.76 988 1350 0.76 1026 

1150 0.30 345 2200 0.30 660 2250 0.30 675 1350 0.30 405 
1600 0.50 800 1700 0.50 850 1600 0.50 800 1400 0.50 700 
1100 1.27 1397 1200 1.27 1524 1200 1.27 1524 1400 1.27 1778 
920 0.10 92 980 0.10 98 1300 0.10 130 1450 0.10 145 

1050 0.15 158 850 0.15 128 1350 0.15 203 1500 0.15 225 
1050 0.10 105 850 0.10 85 1350 0.10 135 1500 0.10 150 
1050 0.15 158 850 0.15 128 1350 0.15 203 1500 0.15 225 
1250 0.30 375 1400 0.30 420 1800 0.30 540 1500 0.30 450 
1150 0.30 345 1500 0.30 450 1500 0.30 450 1550 0.30 4.65 
1050 0.13 137 1100 0.13 143 1200 0.13 156 1550 0.13 202 
1050 0.13 137 1100 0.13 143 1200 0.13 156 1550 0.13 202 
1050 0.11 116 920 0.11 101 1150 0.11 127 1600 0.11 176 
1100 0.75 825 1250 0.75 938 1350 0.75 1013 1600 0.75 1200 
600 0.47 376 700 0.47 329 1350 0.47 635 1600 0.47 752 
800 1.00 800 1200 1.00 1200 1400 1.00 1400 1650 1.00 1650 

1700 0.43 731 2000 0.43 860 1900 0.43 817 1750 0.43 753 
2050 0.10 205 1900 0.10 190 1900 0.10 190 1750 0.10 175 
1550 1.00 1550 1600 1.00 1600 1500 1.00 1500 1750 1.00 1750 
1150 0.40 460 1950 0.40 780 3050 0.40 1220 1750 0.40 700 
900 0.46 943 1100 0.46 506 1400 0.46 644 1750 0.46 805 

2050 0.40 388 1900 0.40 760 1900 0.40 760 1750 0.40 700 
970 1.40 1358 1250 1.40 1750 1750 1.40 2450 1800 1.40 2520 

1250 0.80 1000 1100 0.80 880 1650 0.80 1320 1800 0.80 1440 
900 1.00 900 750 1.00 750 1650 1.00 1650 1850 1.00 1850 

2500 0.18 450 1500 0.18 270 1700 0.18 306 1950 0.18 351 
1800 0.30 540 1500 0.30 450 1700 0.30 510 1950 0.30 585 
1800 0.38 684 1500 0.38 570 1700 0.38 646 1950 0.38 741 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 1000 to 4999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
1800 0.37 666 1500 0.37 555 1700 0.37 629 1950 0.37 722 
1950 0.81 1580 2000 0.81 1620 2000 0.81 1620 1950 0.81 1580 
2500 0.10 250 2550 0.10 255 2850 0.10 285 1950 0.10 195 
1800 0.21 378 2050 0.21 431 2000 0.21 420 2000 0.21 420 
1550 0.25 388 1450 0.25 363 1800 0.25 450 2000 0.25 500 
1265 0.25 316 620 0.25 155 1300 0.25 325 2000 0.25 500 
1265 0.25 316 620 0.25 155 1300 0.25 325 2000 0.25 500 
1550 0.10 155 1450 0.10 145 1800 0.10 180 2000 0.10 200 
1550 0.15 233 1450 0.15 218 1800 0.15 270 2000 0.15 300 
1950 0.50 975 2150 0.50 1075 2250 0.50 1125 2050 0.50 1025 
1950 0.25 488 2150 0.25 538 2250 0.25 563 2050 0.25 513 
1300 0.70 910 1600 0.70 1120 2150 0.70 1505 2100 0.70 1470 
1200 1.48 1776 1500 1.48 2220 2100 1.48 3108 2100 1.48 3108 
1650 0.70 1155 1700 0.70 1190 2000 0.70 1400 2150 0.70 1505 
2050 0.42 861 2050 0.42 861 2500 0.42 1050 2150 0.42 903 
1800 0.25 450 1900 0.25 475 3400 0.25 850 2200 0.25 550 
1800 0.25 450 1900 0.25 475 2400 0.25 600 2200 0.25 ··550 
2050 0.25 513 1250 0.25 313 2000 0.25 500 2200 0.25 . 550 
1800 0.25 450 1900 0.25 475 2400 0.25 600 2200 0.25 550 
1500 0.74 1110 1450 0.74 1073 2450 0.74 1813 2250 0.74 1665 
1500 0.50 750 1350 0.50 675 2150 0.50 1075 2250 0.50 1125 
2000 0.50 1000 2100 0.50 1050 2250 0.50 1125 2250 0.50 1125 
2400 0.60 1440 1100 0.60 660 1800 0.60 1080 2300 0.60 1380 
2050 0.50 1025 2100 0.50 1050 2100 0.50 1050 2300 0.50 1150 
2400 0.51 1224 3200 0.51 1632 2300 0.51 1173 2300 0.51 1173 
3050 1.00 3050 2150 1.00 2150 2200 1.00 2200 2300 1.00 2300 
1250 0.45 563 4500 0.45 2025 2300 0.45 1035 2350 0.45 1058 
2400 0.50 1200 2800 0.50 1400 2250 0.50 1125 2350 0.50 1175 
1600 0.60 960 2950 0.60 1770 2350 0.60 1410 2350 0.60 1410 
1250 0.23 288 4500 0.23 1035 2300 0.23 529 2350 0.23 541 
1450 0.60 870 1950 0.60 1170 2300 0.60 1380 2450 0.60 1470 
2400 0.26 624 2400 0.26 624 3000 0.26 637 2450 0.26 637 

680 1.00 680 830 1.00 830 1600 1.00 1600 2450 1.00 2450 
2950 0.10 295 1950 0.10 195 2450 0.10 215 2500 0.10 250 
2950 0.10 295 1950 0.10 195 2450 0.10 245 2500 0.10 250 
1950 0.20 370 2100 0.20 420 2150 0.20 430 2500 0.20 500 
1850 0.50 925 1950 0.50 975 2450 0.50 1000 2500 0.50 1250 
1600 1.00 1600 1800 1.00 1800 2500 1.00 2500 2500 1.00 2500 
1950 0.30 585 2000 0.30 600 2000 0.30 600 2600 0.30 780 
2000 0.20 400 2600 0.20 520 3550 0.20 710 2600 0.20 520 
2300 1.35 3105 2200 1.35 2970 2500 1.35 3375 2650 1.35 3578 
1700 0.92 1564 1850 0.92 1702 2450 0.92 2254 2650 0.92 2438 
1700 0.06 102 1850 0.06 111 2450 0.06 147 2650 0.06 159 
1950 0.50 975 2200 0.50 1100 2650 0.50 1325 2700 0.50 1350 
1750 0.24 420 1900 0.24 456 2400 0.24 576 2700 0.24 648 
1750 0.10 175 1900 0.10 190 2400 0.10 240 2700 0.10 270 
2350 0.20 470 2350 0.20 470 2400 0.20 480 2700 0.20 540 
3100 0.47 1457 3150 0.47 1481 3400 0.47 1598 2700 0.47 1269 
4600 0.86 3956 2650 0.86 2279 2800 0.86 2408 2750 0.86 2365 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 1000 to 4999) 

1982 1984 1986 1988 
ADT LENGTH VMT M1f LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
3200 1.00 3200 2350 1.00 2350 3300 1.00 3300 2800 1.00 2800 
1560 0.25 390 3000 0.25 750 2000 0.25 500 2800 0.25 700 
2800 0.69 1932 2300 0.69 1587 3900 0.69 2691 2900 0.69 2001 
2050 1.04 2496 2200 1.04 2288 2550 1.04 2652 2900 1.04 3016 
2400 1.00 2400 2400 1.00 2400 3600 1.00 3600 2900 1.00 2900 
2450 0.40 980 2600 0.40 1040 3250 0.40 1480 2900 0.40 1160 
1800 0.88 1584 1950 0.88 1716 2600 0.88 2288 2950 0.88 2596 
1800 0.48 864 2100 0.48 1008 3700 0.48 1776 3000 0.48 1440 
2900 0.60 1740 2900 0.60 1740 3000 0.60 1800 3000 0.60 1800 
2600 0.84 2184 2600 0.84 2184 2500 0.84 2100 3000 0.84 2520 
1800 0.48 864 2100 0.48 1008 3700 0.48 1776 3000 0.48 1440 
2800 1.16 3248 2800 1.16 3248 3500 1.16 4060 3100 1.16 3596 
1250 0.20 250 1300 0.20 260 3200 0.20 640 3200 0.20 640 
1250 0.31 388 1300 0.31 403 3200 0.31 992 3200 0.31 992 
1950 0.66 1287 3000 0.66 1980 3200 0.66 2112 3200 0.66 2112 
2700 0.10 270 3000 0.10 300 3200 0.10 320 3200 0.10 320 
2400 0.30 720 2300 0.30 690 2700 0.30 810 3200 0.30 "960 
2700 0.19 513 3000 0.19 570 3200 0.19 608 3200 0.19 608 
2700 0.10 270 3000 0.10 300 3200 0.10 320 3200 0.10 320 
2000 0.50 1000 2600 0.50 1300 3600 0.50 1800 3200 0.50 1600 
3400 0.40 1360 3100 0.40 1240 3100 0.40 1240 3300 0.40 1320 
3100 0.60 1860 3400 0.60 2040 4600 0.60 2160 3300 0.60 1980 
3000 0.10 300 1850 0.10 185 3200 0.10 320 3300 0.10 330 
3500 0.30 1050 3700 0.30 1110 3600 0.30 1080 3300 0.30 990 
2500 0.60 1500 2650 0.60 1590 3100 0.60 1860 3350 0.60 2010 
1900 0.50 950 2300 0.50 1150 3200 0.50 1600 3350 0.50 1675 
1650 0.52 858 2700 0.52 1404 3400 0.52 1768 3400 0.52 1768 
2900 0.35 1015 2600 0.35 910 2900 0.35 1015 3400 0.35 1190 
3600 0.53 1908 2400 0.53 1272 3350 0.53 1776 3400 0.53 1802 
3350 0.25 838 3200 0.25 800 3400 0;25 850 3400 0.25 850 
5640 0.25 1410 3200 0.25 800 3400 0.25 850 3400 0.25 850 
2500 0.50 1250 2550 0.50 1275 2850 0.50 1425 3450 0.50 1725 
2900 0.50 1450 3000 0.50 1500 3350 0.50 1675 3500 0.50 1750 
2000 0.50 1000 2100 0.50 1050 3550 0.50 1775 3500 0.50 1750 
2700 1.00 2700 2700 1.00 2700 3500 1.00 3500 3500 1.00 3500 
2200 0.70 1540 2800 0.70 1960 3500 0.70 2450 3500 0.70 2450 
2700 0.50 1350 2700 0.50 1350 3600 0.50 1800 3600 0.50 1800 
3200 0.55 1760 3200 0.55 1760 3500 0.55 1925 3600 0.55 1980 
2650 0.50 1325 2550 0.50 1275 3400 0.50 1700 3600 0.50 1800 
3300 0.26 858 3100 0.26 806 3300 0.26 858 3650 0.26 949 
2110 0.38 802 3000 0.38 1140 2600 0.38 988 3700 0.38 1406 
3000 0.10 300 3500 0.10 350 3500 0.10 350 3750 0.10 375 
6800 0.22 1496 1850 0.22 407 3200 0.22 704 3800 0.22 836 
3200 0.50 1600 3000 0.50 1500 4300 0.50 2150 3800 0.50 1900 
3000 0.44 1320 1850 0.44 814 3200 0.44 1408 3800 0.44 1672 
3600 0.51 1836 3100 0.51 1581 4300 0.51 2193 3800 0.51 1938 
3500 0.97 3395 3400 0.97 3298 3700 0.97 3735 3800 0.97 3686 
4000 0.25 1000 3850 0.25 963 3850 0.25 963 3800 0.25 950 
4700 1.00 4700 4400 1.00 4400 4600 1.00 4600 3800 1.00 3800 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 1000 to 4999) 

1982 1984 1986 1988 
AI1f LENGTH vm' ADT LENGTH vm' ADT LENGTH VMT Am' LENGTH VMT 

--------------------------------------------------------------------------------
2100 0.15 315 2900 0.15 435 3800 0.15 570 3900 0.15 585 
2450 0.50 1225 2600 0.50 1300 3250 0.50 1300 3900 0.50 1950 
2100 0.15 315 2900 0.15 435 3800 0.15 570 3900 0.15 585 
1650 1.00 1650 1800 1.00 1800 2600 1.00 2600 4000 1.00 4000 
4600 0.50 2300 5300 0.50 2650 5300 0.50 2650 4000 0.50 2000 
3150 1.25 3938 3300 1.25 4125 4000 1.25 5000 4100 1.25 5125 
2300 0.25 575 2500 0.25 625 3650 0.25 913 4100 0.25 1025 
4000 0.61 2440 3300 0.61 2013 4300 0.61 2623 4100 0.61 2501 
2300 0.25 575 2500 0.25 625 3650 0.25 913 4100 0.25 1025 
1600 0.70 1120 180 0.70 126 4000 0.70 2800 4100 0.70 2870 
2700 0.58 1566 3100 0.58 1798 3700 0.58 2146 4100 0.58 2378 
1600 0.05 80 1800 0.05 90 4000 0.05 200 4100 0.05 205 
4600 0.30 1380 4000 0.30 1200 4200 0.30 1260 4200 0.30 1260 
4600 0.40 1840 4400 0.40 1760 4200 0.40 1680 4200 0.40 1680 
3650 0.23 840 4150 0.23 955 4000 0.23 920 4300 0.23. 989 
3650 0.23 851 4150 0.23 955 4000 0.23 920 4300 0.23 989 
3700 0.20 740 3800 0.20 760 3850 0.20 770 4300 0.20 860 
3300 0.60 1980 3600 0.60 2160 3750 0.60 2250 4300 0.60 2580 
3100 0.80 2480 3100 0.80 2480 4700 0.80 3760 4400 0.80 3520 
4100 1.00 4100 3250 1.00 3250 5300 1.00 5300 4400 1.00 4400 
3750 0.50 1875 4000 0.50 2000 4100 0.50 2050 4400 0.50 2200 
4200 1.00 4200 4200 1.00 4200 4500 1.00 4500 4400 1.00 4400 
3000 0.76 2280 3800 0.76 2888 3800 0.76 2888 4500 0.76 3420 
2500 1.15 2875 3300 1.15 3795 3700 1.15 4255 4500 1.15 5175 
2800 1.00 2800 2600 1.00 2600 4500 1.00 4500 4500 1.00 4500 
2450 0.60 1470 2800 0.60 1680 3300 0.60 1980 4500 0.60 2700 
3050 0.50 1525 3500 0.50 1750 4600 0.50 2300 4600 0.50 2300 
3900 0.80 3120 3900 0.80 3120 4300 0.80 3440 4600 0.80 3680 
4400 1.04 4576 4700 1.04 4888 5600 1.04 5824 4700 1.04 4888 
4600 0.25 1150 4500 0.25 1125 5500 0.25 1375 4700 0.25 1175 
3700 0.40 1480 4250 0.40 1700 4400 0.40 1760 4700 0.40 1880 
4400 0.49 2156 4550 0.49 2230 4550 0.49 2230 4700 0.49 2303 
2800 0.90 2520 2800 0.90 2520 4500 0.90 4050 4700 0.90 4230 
2900 0.50 1450 4650 0.50 2325 4700 0.50 2350 4700 0.50 2350 
3900 0.30 1170 4900 0.30 1470 5100 0.30 1530 4800 0.30 1440 
2500 0.48 1200 2950 0.48 1416 3850 0.48 1848 4800 0.48 2304 
3300 0.25 825 3900 0.25 975 4100 0.25 1025 4800 0.25 1200 
3850 1.32 5082 4400 1.32 5808 4700 1.32 6204 4800 1.32 6336 
4900 0.45 2205 4900 0.45 2205 5100 0.45 2295 4800 0.45 2160 
3300 0.80 2640 4100 0.80 3280 4300 0.80 3440 4900 0.80 3920 
4100 0.20 820 4500 0.20 900 5500 0.20 1100 4900 0.20 980 
4600 0.55 2530 4500 0.55 2475 5500 0.55 3025 4900 0.55 2695 
7900 0.14 1106 4000 0.14 560 6400 0.14 896 4900 0.14 686 

----------------------------------~---------------------------------------------
VMT per mile 

2326 2378 2887 2949 

20 YEAR MnDOT PROJECTION FACTOR = 1.8 
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RAMSEY COUNTY PROJECTION FACTORS 

(Road~ays ~ith 1988 ADTs of 5000 to 9999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
5700 0.51 2907 4900 0.51 2499 5500 0.51 2550 5000 0.51 2550 
4000 0.66 2640 3000 0.66 1980 4600 0.66 3036 5100 0.66 3366 
5100 0.63 3213 5000 0.63 3150 5000 0.63 3150 5200 0.63 3276 
4100 0.12 492 6800 0.12 816 5400 0.12 648 5200 0.12 624 
4100 0.12 492 6800 0.12 816 5400 0.12 648 5200 0.12 624 
4100 0.06 246 6800 0.06 408 5400 0.06 324 5200 0.06 312 
4100 0.06 246 6800 0.06 408 5400 0.06 324 5200 0.06 312 
5200 1.00 5200 4400 1.00 4400 5200 1.00 5200 5300 1.00 5300 
4900 0.40 1960 4500 0.40 1800 5300 0.40 2120 5300 0.40 2120 
4000 0.35 1400 3750 0.35 1313 5200 0.35 1820 5400 0.35 1890 
4000 0.14 560 3750 0.14 525 5200 0.14 728 5400 0.14 756 
5300 0.07 371 5800 0.07 406 5400 0.07 378 5400 0.07 378 
4850 0.20 970 4300 0.20 860 4500 0.20 900 5500 0.20 1100 
4600 1.06 4876 4900 1.06 5194 5000 1.06 5300 5500 1.06 5830 
5000 0.13 650 4000 0.13 520 5800 0.13 754 5500 0.13 715 
5000 0.19 950 4000 0.19 760 5800 0.19 1102 5500 0.19 1045 
4950 0.75 3713 5300 0.75 3975 5300 0.75 3975 5600 0. 75 4200 
4650 0.20 930 5250 0.20 1050 5550 0.20 1110 5600 0.20 1120 
3900 0.07 273 4500 0.07 315 3700 0.07 259 5700 0.07 399 
3900 0.50 1950 4500 0.50 2250 3700 0.50 1850 5700 0.50 2850 
6500 0.50 3250 7000 0.50 3500 6800 0.50 3400 5700 0.50 2850 
5200 0.26 1352 6000 0.26 1560 6000 0.26 1560 5700 0.26 1482 
4100 0.75 3075 4300 0.75 3225 5800 0.75 4350 5800 0.75 4350 
5600 0.15 840 5600 0.15 840 5900 0.15 885 5800 0.15 870 
3850 0.54 2079 4800 0.54 2592 5600 0.54 3024 5800 0.54 3132 
46oo 0.59 2714 5500 0.59 3245 7000 0.59 4130 5800 0.59 3422 
4200 0.50 2100 5200 0.50 2600 4900 0.50 2450 5900 0.50 2950 
4700 0.25 1175 4400 0.25 1100 4700 0.25 1175 6000 0.25 1500 
5000 0.50 2500 5600 0.50 2800 5700 0.50 2850 6000 0.50 3000 
3000 0.75 2250 3550 0.75 2663 5700 0.75 4275 6000 0.75 4500 
3250 1.00 3250 3650 1.00 3650 3900 1.00 3900 6000 1.00 6000 
4700 0.14 658 4400 0.14 616 4700 0.14 658 6000 0.14 840 
4700 0.11 517 4400 0.11 484 4700 0.11 517 6000 0.11 660 
5600 1.00 5600 5500 1.00 5500 5800 1.00 5800 6100 1.00 6100 
4400 0.23 1012 4500 0.23 1035 6200 0.23 1426 6100 0.23 1403 
4400 1.10 4840 4500 1.10 4950 6200 1.10 6820 6100 1.10 6710 
4800 0.17 816 5400 0.17 918 6000 0.17 1020 6200 0.17 1054 
4900 0.25 1225 4900 0.25 1225 6000 0.25 1500 6200 0.25 1550 
6900 0.38 2622 7600 0.38 2888 6500 0.38 2470 6200 0.38 2356 
4800 0.15 720 5400 0.15 810 6000 0.15 900 6200 0.15 930 
4400 0.70 3080 4500 0.70 3150 5200 0.70 3640 6300 0.70 4410 
5200 0.32 1664 8000 0.32 2560 6300 0.32 2016 6300 0.32 2016 
5200 0.08 416 5450 0.08 436 6300 0.08 504 6300 0.08 504 
5500 0.68 3740 5700 0.68 3876 6900 0.68 4692 6400 0.68 4352 
4000 0.23 920 4500 0.23 1035 6300 0.23 1449 6400 0.23 1472 
5000 0.15 750 5600 0.15 840 6300 0.15 945 6500 0.15 975 
5900 0.40 2360 5600 0.40 2240 6300 0.40 2520 6500 0.40 2600 
5400 0.53 2862 5500 0.53 2915 7000 0.53 3710 6500 0.53 3445 
5400 0.79 4266 6100 0.79 4819 6100 0.79 4819 6500 0.79 5135 
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RAMSEY COUNTY PROJEGriON FAGrORS 

(Roadways with 1988 ADTs of 5000 to 9999) 

1982 1984 1986 1988 
ADT LENGTH VMT AIJr LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
4400 0.07 308 4500 0.07 315 6200 0.07 434 6600 0.07 462 
6000 1.00 6000 5900 1.00 5900 6700 1.00 6700 6700 1.00 6700 
5600 0.45 2520 5600 0.45 2520 6600 0.45 2970 6800 0.45 3060 
6500 0.25 1625 5800 0.25 1450 6600 0.25 1650 6800 0.25 1700 
6000 0.25 1500 8000 0.25 2000 7500 0.25 1875 6800 0.25 1700 
5600 0.95 5320 5100 0.95 4845 6500 0.95 6175 6800 0.95 6460 
7150 0.75 5363 5800 0.75 4350 6600 0.75 4950 6800 0.75 5100 
5200 0.22 1144 5200 0.22 1144 6700 0.22 1474 6900 0.22 1518 
6600 0.25 1650 6500 0.25 1625 6800 0.25 1700 6900 0.25 1725 
5200 0.44 2288 6000 0.44 2640 7100 0.44 3124 7000 0.44 3080 
5000 0.70 3500 6800 0.70 4760 7600 0.70 5320 7000 0.70 4900 
5000 0.90 4500 5000 0.90 4500 5700 0.90 5130 7000 0.90 6300 
3300 0.25 825 6000 0.25 1500 7400 0.25 1850 7000 0.25 1750 
6600 0.25 1650 9300 0.25 2325 7200 0.25 1800 7000 0.25 1750 
2000 0.50 1000 2600 0.50 1300 7000 0.50 3500 7000 0.50 3500 
5500 0.44 2420 11600 0.44 5104 7100 0.44 3124 7000 0.44 3080 
5600 0.50 2800 5800 0.50 2900 6800 0.50 3400 7000 0.50 3500 
6600 0.25 1650 9300 0.25 2325 7200 0.25 1800 7000 0.25 1750 
5100 0.37 1887 5250 0.37 1943 6400 0.37 2368 7100 0.37 2627 
5200 0.94 4888 5400 0.94 5076 6800 0.94 6392 7200 0.94 6768 
5800 0.29 1682 5600 0.29 1624 7100 0.29 2059 7200 0.29 2088 
7100 0.50 3550 7900 0.50 3950 7700 0.50 3850 7200 0.50 3600 
7900 0.80 6320 6000 0.80 4800 7100 0.80 5680 7200 0.80 5760 
6900 0.62 4278 7600 0.62 4712 7200 0.62 4464 7300 0.62 4526 
6600 0.96 6336 10500 0.96 10080 7600 0.96 7296 7400 0.96 7104 
5100 0.29 1479 5700 0.29 1653 7000 0.29 2030 7400 0.29 2146 
6600 0.50 3300 6700 0.50 3350 7400 0.50 3700 7400 0.50 3700 
5100 0.21 1071 5000 0.21 1050 7000 0.21 1470 7400 0.21 1554 
4800 0.28 1344 5400 0.28 1512 7000 0.28 1960 7400 0.28 2072 
5500 0.59 3245 5500 0.59 3245 6400 0.59 3776 7500 0.59 4425 
8500 0.15 1275 10000 0.15 1500 9900 0.15 1485 7500 0.15 1125 
6300 1.24 7812 6300 1.24 7812 6700 1.24 8308 7500 1.24 9300 
7800 0.05 390 7800 0.05 390 8000 0.05 400 7500 0.05 375 
6800 1.00 6800 6800 1.00 6800 8000 1.00 8000 7600 1.00 7600 
7700 0.20 1540 7900 0.20 1580 8500 0.20 1700 7600 0.20 1520 
7100 0.59 4189 7900 0.59 4661 8000 0.59 4720 7700 0.59 4543 
7400 1.00 7400 7000 1.00 7000 7700 1.00 7700 7800 1.00 7800 
6700 0.12 804 7600 0.12 912 8000 0.12 960 7800 0.12 936 
6700 0.38 2546 7600 0.38 2888 8000 0.38 3040 7800 0.38 2964 
7600 0.25 1900 6300 0.25 1575 7500 0.25 1875 7800 0.25 1950 
7600 0.25 1900 6700 0.25 1675 7500 0.25 1875 7800 0.25 1950 

10100 0.50 5050 9700 0.50 4850 8300 0.50 4150 8000 0.50 4000 
6000 0.21 1260 7400 0.21 1554 7700 0.21 1617 8000 0.21 1680 
6000 0.09 540 7400 0.09 666 7700 0.09 693 8000 0.09 720 
5600 0.30 1680 7400 0.30 2220 7700 0.30 2310 8000 0.30 2400 
5700 1.37 7809 6400 1.37 8768 7800 1.37 10686 8000 1.37 10960 
5400 0.20 1080 5700 0.20 1140 7800 0.20 1560 8100 0.20 1620 
5000 1.17 5850 3900 1.17 4563 3800 1.17 4446 8200 1.17 9594 
6600 0.81 5346 7200 0.81 5832 7800 0.81 6318 8200 0.81 6642 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 5000 to 9999) 

1982 1984 1986 1988 
ADT LENGTH VMl' ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
6800 0.23 1564 8100 0.23 1863 8300 0.23 1909 8200 0.23 1886 
6600 0.19 1254 7200 0.19 1368 7800 0.19 1482 8200 0.19 1558 
6800 0.19 1292 6600 0.19 1254 8300 0.19 1577 8300 0.19 1577 
6100 0.47 2867 ·5900 0.47 2773 6100 0.47 2867 8300 0.47 3901 
6800 0.25 1700 6600 0.25 1650 8800 0.25 2200 8300 0.25 2075 
6800 0.31 2108 6600 0.31 2046 8300 0.31 2573 8300 0.31 2573 
6000 1.00 6000 6600 1.00 6600 7700 1.00 7700 8500 1.00 8500 
7300 0.50 3650 7600 0.50 3800 7900 0.50 3950 8500 0.50 4250 
7500 0.55 4125 8500 0.55 4675 8300 0.55 4565 8500 0.55 4675 
6900 0.50 3450 7200 0.50 3600 8500 0.50 4250 8500 0.50 4250 
5500 0.50 2750 6400 0.50 3200 7000 0.50 3500 8500 0.50 4250 
3850 0.75 2888 5300 0.75 3975 8500 0.75 6375 8500 0.75 6375 
6800 0.13 884 6900 0.13 897 7800 0.13 1014 8600 0.13 1118 
7300 1.34 9782 6900 1.34 9246 6400 1.34 8576 8600 1.34 11524 
6700 0.10 670 6900 0.10 690 8100 0.10 810 8600 0.10 860 
8100 0.30 2430 8000 0.30 2400 8000 0.30 2400 8600 0.30 2580 

10100 0.50 5050 9700 0.50 4850 8300 0.50 4150 8600 0.50 4300 
5400 0.50 2700 6500 0.50 3250 7100 0.50 3550 8700 0.50 4350 
8100 0.50 4050 7900 0.50 3950 8600 0.50 4300 8800 0.50 4400 
6800 0.14 952 6600 0.14 924 8800 0.14 1232 8800 0.14 1232 
6800 0.11 748 6600 0.11 726 8800 0.11 968 8800 0.11 968 
7900 0.94 7426 1700 0.94 1598 8600 0.94 8084 8900 0.94 8366 
8300 0.32 2656 7900 0.32 2528 8900 0.32 2848 9000 0.32 2880 
8800 0.49 4312 8600 0.49 4214 10500 0.49 5145 9000 0.49 4410 
7600 0.37 2812 7800 0.37 2886 9000 0.37 3330 9000 0.37 3330 
6800 0.25 1700 7600 0.25 1900 8000 0.25 2000 9000 0.25 2250 
9500 1.06 10070 10000 1.06 10600 9000 1.06 9540 9000 1.06 9540 
6800 0.25 1700 7600 0.25 1900 8000 0.25 2225 9000 0.25 2250 
6700 0.32 2144 7300 0.32 2336 8100 0.32 2592 9000 0.32 2880 
8300 0.30 2490 7900 0.30 2370 8900 0.30 2670 9000 0.30 2700 
6800 0.28 1904 6800 0.28 1904 7800 0.28 2184 9000 0.28 2520 
8200 0.50 4100 8600 0.50 4300 9500 0.50 4750 9200 0.50 4600 
4700 0.75 3525 5900 0.75 4425 9400 0. 75 7050 9400 0.75 7050 
6500 0.06 390 6800 0.06 408 8900 0.06 534 9500 0.06 570 
8000 0.25 2000 9800 0.25 2450 9500 0.25 2375 9500 0.25 2375 
8700 0.62 5394 9400 0.62 5828 9600 0.62 5952 9500 0.62 5890 
8000 0.25 2000 8000 0.25 2000 9100 0.25 2275 9500 0.25 2375 
7900 0.57 4503 7400 0.57 4218 4500 0.57 2565 9500 0.57 5415 
9000 1.00 9000 10700 1.00 10700 9000 1.00 9000 9500 1.00 9500 
7200 0.13 936 7400 0.13 962 9100 0.13 1183 9700 0.13 1261 

11200 0.40 4480 13000 0.40 5200 10500 0.40 4200 9700 0.40 3880 
11200 0.10 1120 13000 0.10 1300 10500 0.10 1050 9700 0.10 970 
7200 0.68 4896 7400 0.68 5032 9100 0.68 6188 9700 0.68 6596 
9900 0.50 4950 9900 0.50 4950 11300 0.50 5650 9900 0.50 4950 

--------------------------------------------------------------------------------
VMT per mile 

6087 6357 6987 7365 

20 YEAR MnDOT PROJECTION FACTOR = 1.6 

B-14 



RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 10000 and up) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
7900 0.50 3950 8300 0.50 4150 7200 0.50 3600 10000 0.50 5000 
8500 0.40 3400 9000 0.40 3600 9100 0.40 3640 10000 0.40 4000 
8500 0.30 2550 9000 0.30 2700 9800 0.30 2940 10000 0.30 3000 

12500 0.50 6250 13500 0.50 6750 10000 0.50 5000 10000 0.50 5000 
6500 0.25 1625 8400 0.25 2100 9400 0.25 2350 10300 0.25 2575 
6500 0.25 1625 8800 0.25 2200 9400 0.25 2350 10300 0.25 2575 
9200 0.50 4600 8900 0.50 4450 9200 0.50 4600 10400 0.50 5200 
8700 0.97 8439 8300 0.97 8051 8200 0.97 7954 10400 0.97 10088 

12500 0.50 6250 13500 0.50 6750 13500 0.50 6750 10500 0.50 5250 
9100 0.74 6734 7900 0.74 5846 9400 0.74 6956 10500 0.74 7770 
6500 0.51 3315 7100 0.51 3621 8500 0.51 4335 10600 0.51 5406 
8300 1.00 8300 8900 1.00 8900 1020 1.00 1020 10600 1.00 10600 

11300 0.20 2260 12200 0.20 2440 12700 0.20 2540 10800 0.20 2160 
8500 L15 9775 9600 1.15 11040 10000 1.15 11500 10800 1.15 12420 
7800 0.21 1638 9800 0.21 2058 10900 0.21 2289 10900 0.21 2289 

10600 0.77 8162 11300 0.77 8701 12700 0.77 9779 10900 0.77 8393 
11300 0.16 1808 12300 0.16 1968 12600 0.16 2016 11000 0.16 1760 
7900 0.08 632 7900 0.08 632 11600 0.08 928 11000 0.08 880 

10700 0.50 5350 11300 0.50 5650 11500 0.50 5750 11000 0.50 5500 
8400 0.20 1680 8400 0.20 1680 10500 0.20 2100 11000 0.20 2200 

10700 0.50 5350 11300 0.50 5650 11500 0.50 5750 11000 0.50 5500 
8700 0.50 4350 8000 0.50 4000 8300 0.50 4150 11100 0.50 5550 
8100 0.39 3159 8500 0.39 3315 11500 0.39 4290 11500 0.39 4485 
8400 0.55 4620 9800 0.55 5390 11000 0.55 6050 11500 0.55 6325 
9900 0.33 3267 9900 0.33 3267 11000 0.33 3630 11500 0.33 3795 
8400 0.57 4788 8100 0.57 4617 11100 0.57 6327 11500 0.57 6555 
8100 0.39 3159 8500 0.39 3315 11500 0.39 5265 11500 0.39 4485 
7600 0.50 3800 7600 0.50 3800 13500 0.50 6750 11500 0.50 5750 
8800 0.98 8624 8800 0.98 8624 13500 0.98 13230 11500 0.98 11270 

10500 0.07 735 9900 0.07 693 11000 0.07 770 11500 0.07 805 
7600 0.50 3800 7600 0.50 3800 13500 0.50 6750 11500 0.50 5750 
9000 0.13 1170 14100 0.13 1833 10700 0.13 1625 11500 0.13 1495 
9700 0.44 4268 9700 0.44 4268 11200 0.44 4928 11800 0.44 5192 

16700 0.50 8350 15000 0.50 7500 12500 0.50 6250 12000 0.50 6000 
8900 0.22 1958 10500 0.22 2310 9500 0.22 2090 12000 0.22 2640 
9200 0.05 460 10800 0.05 540 12300 0.05 615 12000 0.05 600 
7600 0.60 4560 8600 0.60 5160 10800 0.60 6480 12000 0.60 7200 
8900 0.22 1958 10500 0.22 2310 9500 0.22 2090 12000 0.22 2640 
9100 0.75 6825 9700 0.75 7275 10700 0.75 8025 12000 0.75 9000 

11600 0.65 7540 11500 0.65 7475 12800 0.65 8320 12200 0.65 7930 
12500 0.20 2500 12800 0.20 2560 13200 0.20 2640 12400 0.20 2480 
10000 0.16 1600 11000 0.16 1760 11600 0.16 1856 12500 0.16 2000 
8500 0.35 2975 10000 0.35 3500 9900 0.35 3465 12500 0.35 4375 
8000 0.40 3200 8800 0.40 3520 12300 0.40 4920 12500 0.40 5000 
7900 0.21 1659 11000 0.21 2310 11600 0.21 2436 12500 0.21 2625 
9300 0.63 5859 9900 0.63 6237 13800 0.63 8694 12700 0.63 8001 

10300 0.34 3502 10700 0.34 3638 12800 0.34 4352 12800 0.34 4352 
10300 0.48 4944 10700 0.48 5136 12800 0.48 6144 12800 0.48 6144 
11300 0.84 9492 12300 0.84 10332 12900 0.84 10836 12900 0.84 10836 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 10000 and up) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
9800 0.75 7350 10200 0.75 7650 12400 0. 75 9300 13000 0.75 9750 
7775 0.90 6998 3300 0.90 2970 11500 0.90 10350 13000 0.90 11700 
7900 0.50 3950 8900 0.50 4450 12200 0.50 6100 13000 0.50 6500 
9800 0.35 3430 12200 0.35 4270 14000 0.35 4900 13000 0.35 4550 

12200 0.06 732 10200 0.06 612 13400 0.06 804 13300 0.06 798 
12300 0.25 3075 12100 0.25 3025 11800 0.25 2500 13500 0.25 3375 
10500 0.36 3780 10500 0.36 3780 12700 0.36 4572 13500 0.36 4860 
7600 0.50 3800 8800 0.50 4400 10000 0.50 5000 13500 0.50 6750 

11500 0.12 1380 11800 0.12 1416 13500 0.12 1620 13600 0.12 1632 
13000 0.17 2210 13300 0.17 2261 14300 0.17 2431 14000 0.17 2380 
13000 0.10 1300 13300 0.10 1330 14300 0.10 1430 14000 0.10 1400 
12000 0.50 6000 12000 0.50 6000 12000 0.50 6000 14000 0.50 7000 
14500 0.40 5800 15000 0.40 6000 13700 0.40 5480 14000 0.40 5600 
14500 0.10 1450 15000 0.10 1500 13700 0.10 1370 14000 0.10 1400 
9000 0.38 3420 10300 0.38 3914 12900 0.38 4902 14000 0.38 5320 

10400 0.34 3536 11600 0.34 3944 13500 0.34 4590 14300 0.34 4862 
12800 0.50 6400 13200 0.50 6600 12400 0.50 8550 14500 0.50 7250 
11700 0.25 2925 11900 0.25 2975 15700 0.25 3925 14500 0.25 3625 
15800 0.40 6320 17100 0.40 6840 17100 0.40 6840 14500 0.40 5800 
12900 0.12 1548 13200 0.12 1584 16500 0.12 1980 14500 0.12 1740 
11800 1.00 11800 13000 1.00 13000 14200 1.00 14200 14500 1.00 14500 
7000 0.37 2590 10700 0.37 3959 14400 0.37 5328 14600 0.37 5402 
9700 0.25 2425 10700 0.25 2675 14400 0.25 3600 14600 0.25 3650 
8450 0.15 1268 2300 0.15 345 13000 0.15 1950 14900 0.15 2235 
8450 0.38 3211 2300 0.38 874 13000 0.38 4940 14900 0.38 5662 

15700 0.60 9420 16000 0.60 9600 15600 0.60 9360 15000 0.60 9000 
15000 0.10 1500 14400 0.10 1440 16000 0.10 1600 15000 0.10 1500 
15300 0.45 6885 14500 0.45 6525 15300 0.45 6885 15000 0.45 6750 
11700 0.40 4680 11900 0.40 4760 16500 0.40 6600 15000 0.40 6000 
11300 0.25 2825 14600 0.25 3650 15000 0.25 3750 15000 0.25 3750 
11600 0.75 8700 12000 0.75 9000 17500 0.75 13125 15000 0.75 11250 
15000 0.40 6000 14400 0.40 5760 14400 0.40 5760 15000 0.40 6000 
16500 0.26 4290 16800 0.26 4368 17800 0.26 4628 15000 0.26 3900 
12400 0.36 4464 11600 0.36 4176 16000 0.36 5760 15300 0.36 5508 
16300 0.10 1630 17600 0.10 1760 17900 0.10 1790 15500 0.10 1550 
14800 0.17 2516 17600 0.17 2992 15000 0.17 2550 15500 0.17 2635 
12300 0.50 6150 15000 0.50 7500 19000 0.50 9500 15500 0.50 7750 
12600 0.73 9198 11300 0.73 8249 14000 0.73 10220 15500 0.73 11315 
16000 0.25 4000 16400 0.25 4100 15300 0.25 3825 15500 0.25 3875 
16300 0.13 2119 17600 0.13 2288 17900 0.13 2327 15500 0.13 2015 
16000 0.25 4000 16400 0.25 4100 15300 0.25 3825 15500 0.25 3875 
12000 0.65 7800 12700 0.65 8255 13400 0.65 8710 15600 0.65 10140 
13000 0.35 4550 12700 0.35 4445 15600 0.35 5460 15600 0.35 5460 
14200 0.17 2414 14100 0.17 2397 15300 0.17 2720 15800 0.17 2686 
13500 0.20 2700 14100 0.20 2820 15300 0.20 3000 15800 0.20 3160 
14000 0.25 3500 13600 0.25 3400 16000 0.25 4000 16000 0.25 4000 
10800 0.30 3240 12600 0.30 3780 15000 0.30 4500 16000 0.30 4800 
15000 0.72 10800 17100 0.72 12312 17100 0.72 12312 16000 0.72 11520 
14000 0.25 3500 13600 0.25 3400 16000 0.25 4000 16000 0.25 4000 
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RAMSEY COUNTY PROJECTION FACTORS 

(Roadways with 1988 ADTs of 10000 and up) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
10800 0.17 1836 17000 0.17 2890 20900 0.17 3553 16000 0.17 2720 
13300 0.11 1463 13700 0.11 1507 16900 0.11 1859 16000 0.11 1760 
12900 1.13 14577 13200 1.13 14916 18000 1.13 20340 16700 1.13 18871 
9100 0.20 1820 10500 0.20 2100 15800 0.20 3160 17500 0.20 3500 

14100 0.89 12549 14800 0.89 13172 17600 0.89 15664 17500 0.89 15575 
16000 0.34 5440 16500 0.34 5610 18200 0.34 6188 18200 0.34 6188 
20000 0.50 10000 18500 0.50 9250 22000 0.50 11000 18200 0.50 9100 
17200 0.03 516 16500 0.03 495 18200 0.03 546 18200 0.03 546 
16600 1.07 17762 17500 1.07 18725 19500 1.07 20865 18500 1.07 19795 
14900 0.20 2980 14400 0.20 2880 15600 0.20 3120 18500 0.20 3700 
11200 0.91 10192 17200 0.91 15652 17400 0.91 15834 18500 0.91 16835 
17700 0.88 15576 16000 0.88 14080 19000 0.88 16720 19000 0.88 16720 
16800 0.40 6720 18600 0.40 7440 18600 0.40 7440 20500 0.40 8200 
16500 0.75 12375 18200 0.75 13650 18400 0.75 13800 20500 0.75 15375 
21500 0.21 4515 21500 0.21 4515 21500 0.21 4515 20500 0.21 4305 
17500 0.08 1400 17500 0.08 1400 19000 0.08 1520 21000 0.08 1680 
16600 0.12 1992 17500 0.12 2100 19500 0.12 2340 22000 0.12 2640 
16200 0.29 4698 17000 0.29 4930 20900 0.29 6061 22000 0.29 6380 
19000 0.08 1520 15700 0.08 1256 21200 0.08 1696 22500 0.08 1800 
18600 0.86 15996 24500 0.86 21070 21200 0.86 18232 22500 0.86 19350 
19000 0.08 1520 15700 0.08 1256 21800 0.08 1744 23000 0.08 1840 
19000 0.46 8740 18200 0.46 8372 23400 0.46 10764 24500 0.46 11270 
16000 0.16 2560 17500 0.16 2800 23400 0.16 3744 24500 0.16 3920 
18000 0.06 1080 18200 0.06 1092 23400 0.06 1404 24500 0.06 1470 
19000 0.63 11970 20500 0.63 12915 21900 0.63 13797 24500 0.63 15435 
19000 0.15 2850 19500 0.15 2925 23400 0.15 3510 24500 0.15 3675 
18000 0.24 4320 19500 0.24 4680 23400 0.24 5616 24500 0.24 5880 
18000 0.23 4140 17500 0.23 4025 23400 0.23 5382 24500 0.23 5635 
21000 0.19 3990 22000 0.19 4180 23700 0.19 4503 24500 0.19 4655 
23700 0.14 3318 24800 0.14 3472 25500 0.14 3570 25000 0.14 3500 
23700 0.28 6636 24800 0.28 6944 25500 0.28 7140 25000 0.28 7000 
23700 0.69 16353 24800 0.69 17112 25500 0.69 17595 25000 0.69 17250 
15800 0.95 15010 24800 0.95 23560 25500 0.95 24225 25000 0.95 23750 
18800 0.10 1880 18800 0.10 1880 18000 0.10 1800 25000 0.10 2500 
20900 0.63 13167 1800 0.63 1134 24600 0.63 15498 25400 0.63 16002 
22300 1.00 22300 24500 1.00 24500 26800 1.00 26800 27500 1.00 27500 
15000 1.14 17100 15600 1.14 17784 15600 1.14 17784 30000 1.14 34200 
15000 0.19 2850 15600 0.19 2964 15600 0.19 2964 30000 0.19 5700 
--------------------------------------------------------------------------------
VMT per mile 

12469 13000 14845 15535 

20 YEAR MnOOT PROJECTION FACTOR = 1.7 
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REDWOOD COUNTY PROJECTIONS 

(ROADWAYS WITH 1987 ADTS OF 1 TO 149) 

Y = .50 X - 898.52 

YEAR 

1971 
1977 
1983 
1987 

2007 

ACTUAL 
VMTPERMILE 

77 
87 
90 
84 

0 

ESTIMATED 
VMTPERMILE 

80 
83 
86 
88 

98 

20 YEAR FACTOR = 1.1 

(ROADWAYS WITH 1987 ADTS OF 150 TO 999) 

Y = 5.28 X- 10074.61 

YEAR 

1971 
1977 
1983 
1987 

2007 

ACTUAL ESTIMATED 
VMT PER MILE VMT PER MILE 

318 330 
383 362 
389 393 
410 415 

0 520 

20 YEAR FACTOR= 1.3 

(ROADWAYS WITH 1987 ADTS OF 1000 TO 4999) 

Y = 52.01 X- 101589.93 

YEAR 

1971 
1977 
1983 
1987 

2007 

ACTUAL 
VMTPERMILE 

734 
1516 
1645 
1589 

0 

20 YEAR FACTOR= 1.6 

ESTIMATED 
VMTPERMILE 

929 
1241 
1553 
1761 

2801 
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REDWOOD COUNTY PROJECTION FACTORS 

(Roadways with 1987 ADTs 1 to 149) 

1971 1977 1983 1987 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
209 2.50 523 234 2.50 585 285 2.50 713 25 2.50 63 
88 1.50 132 87 1.50 131 75 1.50 113 40 1.50 60 
47 4.00 188 61 4.00 244 85 4.00 340 45 4.00 180 
46 3.20 147 45 3.20 144 45 3.20 144 50 3.20 160 
75 4.00 300 89 4.00 356 65 4.00 260 55 4.00 220 
56 3.00 168 58 3.00 174 50 3.00 150 55 3.00 165 
40 3.00 120 42 3.00 126 50 3.00 150 55 3.00 165 
63 3.50 221 74 3.50 259 75 3.50 263 60 3.50 210 
68 1.50 102 61 1.50 92 55 1.50 83 60 1.50 90 
42 2.00 84 41 2.00 82 60 2.00 120 60 2.00 120 
88 4.00 352 89 4.00 356 80 4.00 320 65 4.00 260 
98 3.00 294 74 3.00 222 70 3.00 210 65 3.00 195 
42 1.00 42 87 1.00 87 70 1.00 70 65 1.00 65 
49 2.00 98 40 2.00 80 50 2.00 100 70 2.00 140 
48 1.00 48 103 1.00 103 80 1.00 80 70 1.00 70 
75 4.00 300 53 4.00 212 65 4.00 260 70 4.00 280 
77 2.00 154 58 2.00 116 55 2.00 110 70 2.00 .. 140 
47 3.00 141 69 3.00 207 90 3.00 270 75 3.00 225 
77 3.00 231 122 3.00 366 95 3.00 285 75 3.00 225 
44 3.00 132 66 3.00 198 75 3.00 225 75 3.00 225 
40 0.50 20 92 0.50 46 90 0.50 45 80 0.50 40 
65 2.70 176 73 2.70 197 100 2.70 270 80 2.70 216 
92 1.00 92 66 1.00 66 60 1.00 60 80 1.00 80 
40 0.50 20 92 0.50 46 90 0.50 45 80 0.50 40 
53 3.00 159 73 3.00 219 65 3.00 195 80 3.00 240 
85 1.40 119 119 1.40 167 80 1.40 112 80 1.40 112 
50 3.10 155 46 3.10 143 70 3.10 217 80 3.10 248 
91 1.00 91 133 1.00 133 105 1.00 105 85 1.00 85 
50 2.00 100 66 2.00 132 50 2.00 100 85 2.00 170 
71 1.50 107 55 1.50 83 55 1.50 83 85 1.50 128 
57 2.00 114 65 2.00 130 95 2.00 190 90 2.00 180 

158 3.00 474 146 3.00 438 110 3.00 330 90 3.00 270 
85 3.00 255 80 3.00 240 80 3.00 240 95 3.00 285 
67 4.00 268 82 4.00 328 95 4.00 380 95 4.00 380 

145 1.50 218 98 1.50 147 130 1.50 195 100 1.50 150 
70 2.00 140 91 2.00 182 85 2.00 170 100 2.00 200 

131 0.70 92 140 0.70 98 110 0.70 77 100 0.70 70 
70 4.00 280 87 4.00 348 75 4.00 300 105 4.00 420 
57 1.20 68 72 1.20 86 85 1.20 102 120 1.20 144 
69 2.00 138 95 2.00 190 110 2.00 220 125 2.00 250 
93 1.80 167 108 1.80 194 140 1.80 252 135 1.80 243 
83 4.00 332 152 4.00 608 170 4.00 680 135 4.00 540 
82 3.00 246 70 3.00 210 70 3.00 210 135 3.00 405 

126 4.00 504 114 4.00 456 150 4.00 600 135 4.00 540 
137 2.10 288 122 2.10 256 95 2.10 200 145 2.10 305 
80 2.30 184 167 2.30 384 165 2.30 379 145 2.30 334 

-----------------------------~--------------------------------------------------
VMT per mile 

77 87 90 84 

20 YEAR MnDOT PROJECTION FACTOR = 1.1 
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REIMOOD COUNTY PROJECTION FACTORS 

(Roadways with 1987 ADTs 150 to 999) 

1971 1977 1983 1987 
ADT LENGTH VMT ADT LENGTH VMl' ADT LENGTH VMT ADT LENGTH VMl' 

--------------------------------------------------------------------------------
199 0.23 46 311 0.23 72 225 0.23 52 155 0.23 36 
172 4.20 722 160 4.20 672 150 4.20 630 160 4.20 672 
144 1.80 259 147 1.80 265 135 1.80 243 160 1.80 288 
116 0.13 15 147 0.13 19 135 0.13 18 160 0.13 21 
174 0.89 155 216 0.89 192 190 0.89 169 165 0.89 147 
89 5.80 516 232 5.80 1346 275 5.80 1595 165 5.80 957 

150 0.18 27 224 0.18 40 250 0.18 45 175 0.18 32 
137 0.50 69 140 0.50 70 115 0.50 58 175 0.50 88 
88 3.00 264 140 3.00 420 150 3.00 450 180 3.00 540 

118 1.00 118 237 1.00 237 210 1.00 210 185 1.00 185 
145 3.00 435 156 3.00 468 160 3.00 480 185 3.00 555 
150 2.00 300 177 2.00 354 170 2.00 340 190 2.00 380 
95 1.00 95 156 1.00 156 175 1.00 175 195 1.00 195 

200 0.08 16 311 0.08 25 225 0.08 18 205 0.08 16 
282 3.50 987 223 3.50 781 190 3.50 665 205 3.50 718 

77 2.00 154 144 2.00 288 210 2.00 420 205 2.00 410 
263 1.00 263 292 1.00 292 300 1.00 300 210 1.00 .210 
208 1.00 208 215 1.00 215 245 1.00 245 215 1.00 215 

60 3.00 180 163 3.00 489 160 3.00 480 215 3.00 645 
168 0.30 50 150 0.30 45 210 0.30 63 215 0.30 65 
135 3.00 405 211 3.00 633 200 3.00 600 220 3.00 660 
300 0.15 45 276 0.15 41 240 0.15 36 240 0.15 36 
140 0.17 24 283 0.17 48 240 0.17 41 250 0.17 43 
150 0.13 20 283 0.13 37 265 0.13 34 250 0.13 33 
188 3.00 564 189 3.00 567 240 3.00 720 250 3.00 750 
118 4.00 472 127 4.00 508 130 4.00 520 255 4.00 1020 
263 3.00 789 292 3.00 876 300 3.00 900 255 3.00 765 
142 3.00 426 144 3.00 432 220 3.00 660 255 3.00 765 
251 7.00 1757 263 7.00 1841 245 7.00 1715 260 7.00 1820 
160 3.00 480 248 3.00 744 230 3.00 690 260 3.00 780 
195 3.00 585 237 3.00 711 250 3.00 750 265 3.00 795 
238 3.00 714 339 3.00 1017 330 3.00 990 265 3.00 795 
329 0.20 66 256 0.20 51 230 0.20 46 270 0.20 54 
170 4.00 680 203 4.00 812 300 4.00 1200 270 4.00 1080 
200 0.21 42 332 0.21 70 350 0.21 74 275 0.21 58 
263 0.80 210 292 0.80 234 300 0.80 240 280 0.80 224 
275 4.00 1100 274 4.00 1096 300 4.00 1200 285 4.00 1140 
268 3.00 804 331 3.00 993 310 3.00 930 285 3.00 855 
231 3.00 693 212 3.00 636 215 3.00 645 290 3.00 870 
238 2.00 4.76 301 2.00 602 280 2.00 560 295 2.00 590 
210 1.03 216 236 1.03 243 280 1.03 288 300 1.03 309 
398 6.50 2587 4.13 6.50 2685 390 6.50 2535 310 6.50 2015 
4.60 0.26 120 413 0.26 107 340 0.26 88 315 0.26 82 
405 3.50 1418 413 3.50 1446 34.0 3.50 1190 315 3.50 1103 

331 1.80 596 245 1.80 441 320 1.80 576 
214 3.20 685 240 3.20 768 280 3.20 896 320 3.20 1024 
262 0.80 210 312 0.80 250 300 0.80 240 330 0.80 264 

75 1.00 75 190 1.00 190 255 LOO 255 330 1.00 330 
249 1.50 374 312 1.50 468 235 1.50 353 330 1.50 4.95 
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RE~OOD COUNTY PROJECTION FACTORS 

(Roadways with 1987 ADTs 150 to 999) 

1971 1977 1983 1987 
ADT LENGTH VMT ADT LENGTH vm AIJr LENGTH VMT AI1l' LENGTH VMT 

--------------------------------------------------------------------------------
115 0.30 35 296 0.30 89 305 0.30 92 340 0.30 102 

361 3.30 1191 320 3.30 1056 345 3.30 1139 
186 5.10 949 279 5.10 1423 300 5.10 1530 345 5.10 1759 
312 5.00 1560 262 5.00 1310 300 5.00 1500 355 5.00 1775 
249 5.00 1245 309 5.00 1545 330 5.00 1650 355 5.00 1775 

479 0.14 67 300 0.14 42 365 0.14 51 
425 2.00 850 367 2.00 734 345 2.00 690 365 2.00 730 
401 6.00 2406 447 6.00 2682 415 6.00 2490 375 6.00 2250 
274 6.90 1891 320 6.90 2208 315 6.90 2174 380 6.90 2622 
176 0.26 46 484 0.26 126 430 0.26 112 380 0.26 99 
356 3.60 1282 312 3.60 1123 260 3.60 936 390 3.60 1404 
239 0.10 24 348 0.10 35 325 0.10 33 390 0.10 39 
190 0.46 87 758 0.46 349 960 0.46 442 390 0.46 179 
269 2.30 619 348 2.30 800 325 2.30 747 390 2.30 897 
239 0.17 41 348 0.17 59 325 0.17 55 390 0.17 66 
359 4.80 1723 513 4.80 2462 500 4.80 2400 390 4.80 1872 
340 1.20 408 516 1.20 619 400 1.20 480 405 1.20 .486 
396 0.30 119 324 0.30 97 300 0.30 90 405 0.30 122 
294 2.90 853 357 2.90 1035 410 2.90 1189 405 2.90 1175 

604 0.50 302 400 0.50 200 405 0.50 203 
358 1.00 358 537 1.00 537 430 1.00 430 415 1.00 415 
559 0.50 280 457 0.50 229 420 0.50 210 425 0.50 213 
380 1.00 380 457 1.00 457 420 1.00 420 425 1.00 425 
431 3.50 1509 540 3.50 1890 490 3.50 1715 430 3.50 1505 
370 6.00 2220 473 6.00 2838 400 6.00 2400 430 6.00 2580 
161 2.50 403 308 2.50 770 380 2.50 950 430 2.50 1075 
600 0.15 90 566 0.15 85 330 0.15 50 430 0.15 65 
300 0.30 90 796 0.30 239 460 0.30 138 435 0.30 131 
472 2.00 944 515 2.00 1030 460 2.00 920 450 2.00 900 
600 0.25 150 584 0.25 146 480 0.25 120 455 0.25 114 
200 0.50 100 98 0.50 49 500 0.50 250 460 0.50 230 
391 0.50 196 433 0.50 217 470 0.50 235 465 0.50 233 
364 2.50 910 542 2.50 1355 500 2.50 1250 470 2.50 1175 
220 0.22 48 478 0.22 105 495 0.22 109 470 0.22 103 
343 1.60 549 466 1.60 746 470 1.60 752 470 1.60 752 
280 0.50 140 478 0.50 239 495 0.50 248 470 0.50 235 
153 2.00 306 285 2.00 570 340 2.00 680 470 2.00 940 
280 2.00 560 478 2.00 956 495 2.00 990 470 2.00 940 

331 2.20 728 325 2.20 715 480 2.20 1056 
350 0.08 28 661 0.08 53 550 0.08 44 485 0.08 39 
233 1.00 233 334 1.00 334 420 1.00 420 485 1.00 485 
500 1.30 650 383 1.30 498 565 1.30 735 490 1.30 637 
390 3.60 1404 384 3.60 1382 500 3.60 1800 495 3.60 1782 
345 0.25 86 718 0.25 180 500 0.25 125 495 0.25 124 
390 0.40 156 384 0.40 154 500 0.40 200 495 0.40 198 
195 0.30 59 689 0.30 207 475 0.30 143 495 0.30 149 
642 2.50 1605 570 2.50 1425 650 2.50 1625 505 2.50 1263 
745 0.06 45 570 0.06 34 680 0.06 41 505 0.06 30 
426 2.00 852 457 2.00 914 550 2.00 1100 505 2.00 1010 
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REOOOOD COUNTY PROJECTION FACTORS 

(Roadways with 1987 ADTs 150 to 999) 

1971 1977 1983 1987 
ADT LENGTH VMT AT1r LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
460 0.25 115 524 0.25 131 430 0.25 108 510 0.25 128 
487 0.12 58 521 0.12 63 500 0.12 60 515 0.12 62 
aaa 2.70 1048 428 2.70 1156 490 2.70 1323 515 2.70 1391 
300 0.13 39 521 0.13 68 500 0.13 65 515 0.13 67 
100 0.42 42 575 0.42 242 340 0.42 143 520 0.42 218 
92 0.20 18 200 0.20 40 270 0.20 54 520 0.20 104 
92 0.80 74 200 0.80 160 270 0.80 216 520 0.80 416 

460 0.21 97 614 0.21 129 570 0.21 120 525 0.21 110 
426 3.00 1278 457 3.00 1371 550 3.00 1650 530 3.00 1590 
446 2.30 1026 524 2.30 1205 455 2.30 1047 535 2.30 1231 
348 1.20 418 511 1.20 613 455 1.20 546 535 1.20 642 

1000 0.16 160 657 0.16 105 580 0.16 93 535 0.16 86 
400 0.18 72 663 0.18 119 700 0.18 126 540 0.18 97 
800 0.30 240 793 0.30 238 840 0.30 252 550 0.30 165 
650 0.46 299 413 0.46 190 405 0.46 186 555 0.46 255 
577 2.40 1385 516 2.40 1238 590 2.40 1416 560 2.40 1344 
450 0.32 144 689 0.32 220 435 0.32 139 570 0.32 182 
592 2.50 1480 650 2.50 1625 600 2.50 1500 575 2.50 1438 
600 0.15 90 566 0.15 85 430 0.15 65 580 0.15 87 
418 0.50 209 521 0.50 261 500 0.50 250 580 0.50 290 
300 0.08 24 687 0.08 55 580 0.08 46 605 0.08 48 
685 0.20 137 668 0.20 134 680 0.20 136 615 0.20 123 
550 5.80 3190 657 5.80 3811 580 5.80 3364 620 5.80 3596 
446 4.20 1873 418 4.20 1756 460 4.20 1932 625 4.20 2625 
279 4.50 1256 493 4.50 2219 460 4.50 2070 625 4.50 2813 
900 0.39 351 570 0.39 222 680 0.39 265 635 0.39 248 
685 1.80 1233 668 1.80 1202 680 1.80 1224 645 1.80 1161 
500 0.29 145 817 0.29 237 550 0.29 160 650 0.29 189 
600 0.19 114 817 0.19 155 670 0.19 127 650 0.19 124 
522 0.50 261 530 0.50 265 550 0.50 275 650 0.50 325 
351 4.00 1404 438 4.00 1752 570 4.00 2280 655 4.00 2620 
216 1. 70 367 320 1. 70 544 550 1.70 935 660 1. 70 1122 
472 0.50 236 509 0.50 255 760 0.50 380 700 0.50 350 
423 2.00 846 522 2.00 1044 350 2.00 700 700 2.00 1400 
449 0.77 346 807 0.77 621 665 0.77 512 710 0.77 547 

1000 0.08 80 776 0.08 62 780 0.08 62 715 0.08 57 
300 0.14 42 510 0.14 71 535 0.14 75 715 0.14 100 
283 0.26 74 489 0.26 127 610 0.26 159 730 0.26 190 
420 1. 70 714 489 1. 70 831 610 1. 70 1037 730 1. 70 1241 
345 0.75 259 417 0.75 313 440 0.75 330 735 0.75 551 
300 0.36 108 626 0.36 225 535 0.36 193 740 0.36 266 
700 0.32 224 774 0.32 248 850 0.32 272 745 0.32 238 
600 0.21 126 709 0.21 149 820 0.21 172 750 0.21 158 
700 0.14 98 605 0.14 85 780 0.14 109 760 0.14 106 
651 5.10 3320 610 5.10 3111 820 5.10 4182 800 5.10 4080 
393 2.00 786 610 2.00 1220 820 2.00 1640 800 2.00 1600 
530 3.00 1590 602 3.00 1806 620 3.00 1860 815 3.00 2445 
300 0.23 69 860 0.23 198 910 0.23 209 830 0.23 191 

1298 0.05 65 1100 0.05 55 835 0.05 42 
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RE!J-lOOD COUNTY PROJECTION FACTORS 

(Roadways with 1987 ADTs 150 to 999) 

1971 1977 1983 1987 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
700 0.50 

1000 0.22 
600 0.31 
697 1.60 

725 1.00 
400 0.50 
200 0.57 

VMT per mile 
318 

350 
220 
186 

1115 

725 
200 
114 

1162 0.50 581 
965 0.22 212 

1279 0.31 396 
756 1.60 1210 

1869 0.24 449 
662 1.00 662 

2043 0.50 1022 
1625 0.57 926 

383 

20 YEAR MnDOT PROJECTION FACTOR = 1.3 

845 0.50 423 840 0.50 420 
1120 0.22 246 880 0.22 194 
965 0.31 299 880 0.31 273 
820 1.60 1312 895 1.60 1432 

1200 0.24 288 945 0.24 227 
860 1.00 860 955 1.00 955 

1250 0.50 625 990 0.50 495 
1050 0.57 599 995 0.57 567 

389 410 
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REOOOOD COUNTY PROJECTION FACTORS 

(Roadways with 1987 ADTs 1000 to 4999) 

1971 1977 1983 1987 
ADT LRNGTH VMT ADT LRNGTH VMT Am LENGTH VMT AIJr LENGTH VMT 

--------------------------------------------------------------------------------
400 0.26 104 1366 0.26 355 1150 0.26 299 1000 0.26 260 
600 0.14 84 1130 0.14 158 1000 0.14 140 1005 0.14 141 

1200 0.30 360 1660 0.30 498 1470 0.30 441 1025 0.30 308 
519 1.50 779 570 1.50 855 560 1.50 840 1040 1.50 1560 
900 0.20 180 1178 0.20 236 1470 0.20 294 1065 0.20 213 
600 0.14 84 1750 0.14 245 910 0.14 127 1070 0.14 150 
900 0.47 423 710 0.47 334 890 0.47 418 1150 0.47 541 
900 0.38 342 1038 0.38 394 1100 0.38 418 1185 0.38 450 
400 0.21 84 1366 0.21 287 1350 0.21 284 1205 0.21 253 
900 0.54 486 1184 0.54 639 1150 0.54 621 1225 0.54 662 
200 0.06 12 2399 0.06 144 1950 0.06 117 1355 0.06 81 
900 0.14 126 1469 0.14 206 1550 0.14 217 1365 0.14 191 
520 0.40 208 1432 0.40 573 1350 0.40 540 1375 0.40 550 
700 0.30 210 891 0.30 267 1350 0.30 405 1425 0.30 428 
750 0.22 165 1639 0.22 361 2000 0.22 440 1425 0.22 314 
816 0.31 253 2911 0.31 902 2400 0.31 744 1705 0.31 529 
800 0.35 280 3272 0.35 1145 2670 0.35 934 2400 0.35 .840 

1000 0.28 280 2316 0.28 648 2670 0.28 748 2500 0.28 700 
690 0.70 483 2316 0.70 1621 2900 0.70 2030 2525 0.70 1768 
690 0.10 69 2316 0.10 232 2900 0.10 290 2525 0.10 253 
600 0.08 48 2769 0.08 222 2850 0.08 228 2940 0.08 235 

1000 0.51 510 2316 0.51 1181 3750 0.51 1913 3215 0.51 1640 
------------------------------------------------------------
VMT per mile 

734 1516 1645 1589 

20 YEAR MnDOT PROJECTION FACTOR = 1.6 
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SCOTT COUNTY PROJECTIONS 

(ROADWAYS WITH 1988 ADTS OF 1 TO 149 

Y = 3.45 X- 6756.50 

YEAR 

1982 
1984 
1986 
1988 

2008 

ACTUAL 
VMTPERMILE 

89 
89 
71 
118 

0 

20 YEAR FACTOR= 1. 7 

ESTIMATED 
VMTPERMILE 

81 
88 
95 
102 

171 

(ROADWAYS WITH 1988 ADTS OF 150 TO 999) 

Y = 29.20 X- 57467.00 

YEAR 

1982 
1984 
1986 
1988 

2008 

ACTUAL 
VMTPERMILE 

404 
464 
538 
574 

0 

20 YEAR FACTOR= 2.0 

ESTIMATED 
VMTPERMILE 

407 
466 
524 
583 

1167 

(ROADWAYS WITH 1988 ADTS OF 1000 TO 4999) 

Y = 172.80 X- 341303.50 

YEAR 

1982 
1984 
1986 
1988 

2008 

ACTUAL 
VMTPERMILE 

1236 
1448 
1895 
2239 

0 

20 YEAR FACTOR= 2.6 

ESTIMATED 
VMTPERMILE 

1186 
1532 
1877 
2223 

5679 
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SCOTT COUNTY PROJECTION FACl'ORS 

(Road~ys ~ith ADT~s of 1 to 149) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

------------------------------------------------------------------
60 0.59 
60 0.20 

100 2.00 

VMT :per mile 
89 

35 
12 

200 

60 0.59 35 
60 0.20 12 

100 2.00 200 

89 

20 YEAR MnDOT PROJECTION FACTOR = 1. 7 

100 0.59 59 100 0.59 59 
100 0.20 20 100 0.20 20 

60 2.00 120 120 2.00 240 
140 0.50 70 

71 118 
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SCOT!' COUNTY PROJECTION FACTORS 

(Roadways with ADT's of 5000 to 9999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

------------------------------------------------------------
1000 0.22 220 4750 0.22 1045 5550 0.22 1221 5100 0.22 1122 

5350 0.08 428 
3450 0.75 2588 3900 0.75 2925 5700 0.75 4275 5350 0.75 4013 
2100 0.64 1344 3250 0.64 2080 4000 0.64 2560 5500 0.64 3520 
3200 0.05 160 3600 0.05 180 3250 0.05 163 5500 0.05 275 
2100 0.04 84 3250 0.04 130 4000 0.04 160 5500 0.04 220 
2100 0.09 189 3250 0.09 293 4000 0.09 360 5500 0.09 495 
1850 0.14 259 2750 0.14 385 5200 0.14 728 6000 0.14 840 
1850 0.23 426 2750 0.23 633 5200 0.23 1196 6000 0.23 1380 
3200 1.05 3360 4500 1.05 4725 4750 1.05 4988 6300 1.05 6615 
3800 1.45 5510 4200 1.45 6090 5700 1.45 8265 6300 1.45 9135 
2000 0.24 480 3200 0.24 768 5600 0.24 1344 6600 0.24 1584 
3000 2.00 6000 4450 2.00 8900 6500 2.00 13000 7500 2.00 15000 
3400 0.46 1564 4950 0.46 2277 7100 0.46 3266 8100 0.46 3726 
4000 0.50 2000 5500 0.50 2750 7700 0.50 3850 8800 0.21 1848 
3400 0.10 340 3500 0.10 350 5700 0.10 570 

-------------------------------------------------------------------------------
VMT per mile 

3081 4212 5772 6562 

20 YEAR MnOOT PROJECTION FACTOR= 2.8 
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SCOTI' COUNTY PROJECTION FACTORS 

(Roadways with ADT~s of 10000 AND UP) 

1982 1984 1986 1988 
AJJr LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ATJr LENGTH VMT 
------------------------------------------------------------

7200 1.06 
10400 0.10 
10400 0.66 
10400 0.54 
5500 0.78 
9500 1.72 

VMT per mile 
8597 

7632 8000 
1040 9950 
6864 9950 
5616 9950 
4290 7850 

16340 13500 

1.06 8480 11000 
0.10 995 14200 
0.66 6567 14200 
0.54 5373 14200 
0.78 6123 10900 
1. 72 23220 18000 

10444 

20 YEAR MnDOT PROJECTION FACTOR = 2.5 
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1.06 11660 10000 1.06 10600 
0.10 1420 14900 0.10 1490 
0.66 9372 14900 0.66 9834 
0.54 7668 14900 0.54 8046 
0.78 8502 15200 1.22 18544 
1.72 30960 20000 1.58 31600 

14317 15526 



SCOTT COUNTY PROJECTION FACTORS 

(Roadways with ADTJs of 150 to 999) 

1982 1984 1986 1988 
A.DT LENGTH VMT ADT LENGTH VMT A.DT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
110 2.60 286 195 2.60 507 160 2.60 416 190 2.60 494 
150 0.80 120 150 0.80 120 220 0.80 176 190 0.80 152 
100 2.00 200 125 2.00 250 150 2.00 300 210 2.00 420 
250 1.90 475 210 1.90 399 210 1.90 399 230 1.90 437 

240 0.40 96 
160 0.50 80 280 0.50 140 310 0.50 155 300 0.50 150 
200 1.00 200 210 1.00 210 210 1.00 210 300 1.00 300 
100 2.80 280 280 2.80 784 230 2.80 644 300 2.80 840 

330 0.25 83 
330 3.50 1155 
330 1.30 429 

170 0.70 119 200 0.70 140 280 0.70 196 400 0.70 280 
280 2.00 560 380 2.00 760 530 2.00 1060 440 2.00 880 
280 2.00 560 380 2.00 760 530 2.00 1060 440 2.00 880 
BOO 0.24 192 500 0.24 120 450 0.24 108 450 0.24 108 
BOO 0.17 136 500 0.17 85 450 0.17 77 450 0.17 77 
510 0.30 153 500 0.30 150 530 0.30 159 480 0.30 -144 
510 1.90 969 500 1.90 950 530 1.90 1007 500 1.90 . 950 
390 2.00 7BO 3BO 2.00 760 630 2.00 1260 510 2.00 1020 
770 0.29 223 6BO 0.29 197 550 0.29 160 550 0.29 160 
550 6.50 3575 500 6.50 3250 550 6.50 3575 550 6.50 3575 
600 0.20 120 740 0.20 148 500 0.20 100 570 0.20 114 

570 1.50 855 
460 2.00 920 520 2.00 1040 740 2.00 14BO 5BO 2.00 1160 
200 0.50 100 360 0.50 1BO 475 0.50 238 580 0.50 290 
3BO 0.90 34.2 580 0.90 522 540 0.90 4B6 580 0.90 522 
200 0.50 100 360 0.50 1BO 475 0.50 23B 5BO 0.50 290 
320 7.00 2240 640 7.00 4480 610 7.00 4270 590 7.00 4130 
440 6.90 3036 4BO 6.90 3312 550 6.90 3795 600 6.90 4140 
410 2.70 1107 400 2.70 10BO 510 2.70 1377 610 2.70 1647 

1100 0.21 231 610 0.21 128 720 0.21 151 650 0.21 137 
300 2.40 720 410 2.40 984 530 2.40 1272 660 2.40 1584 
700 4.50 3150 650 4.50 2925 680 4.50 3060 770 4.50 3465 
530 0.40 212 540 0.40 216 650 0.40 260 825 0.40 330 
510 2.00 1020 510 2.00 1020 850 2.00 1700 850 2.00 1700 
310 2.00 620 530 2.00 1060 670 2.00 134.0 860 2.00 1720 
530 0.80 424 640 O.BO 512 B10 O.BO 64B B60 O.BO 688 
650 0.17 111 B50 0.17 145 900 0.17 153 900 0.17 153 
BOO 0.07 56 1250 0.07 B8 7BO 0.07 55 910 0.07 64 
BOO 0.18 144 1250 0.18 225 7BO 0.1B 140 910 0.18 164 
BOO 0.07 56 BOO 0.07 56 BBO 0.07 62 930 0.07 65 
BOO 0.07 56 BOO 0.07 56 BBO 0.07 62 930 0.07 65 

940 0.92 B65 
700 3.00 2100 700 3.00 2100 1000 3.00 3000 940 3.00 2B20 
660 2.80 1B4B 700 2.BO 1960 810 2.80 2268 950 2.BO 2660 
500 0.71 355 950 0.71 675 960 0.71 682 960 0.71 682 
700 1.20 840 700 1.20 B40 950 1.20 1140 9BO 1.20 1176 
180 0.50 90 120 0.50 60 150 0.50 75 
170 0.25 43 170 0.25 43 160 0.25 40 
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SCOTT COUNTY PROJECTION FACTORS 

(RoadRays with ADT~s of 150 to 999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

200 0.40 
170 1.30 
380 3.50 
190 1.50 

VMT per :mile 
404 

80 330 0.40 
221 170 1.30 

1330 330 3.50 
285 210 1.50 

464 

132 280 
221 300 

1155 300 
315 340 

20 YEAR MnDOT PROJECTION FACTOR = 2.0 
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0.40 
1.30 
3.50 
1.50 

538 

112 
390 

1050 
510 

574 



SCOTT COUNTY PROJECI'ION FAcr0RS 

(Roadways with ADTJs of 1000 to 4999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
910 0.36 328 780 0.36 281 910 0.36 328 1000 0.36 360 
600 3.40 2040 810 3.40 2754 700 3.40 2380 1050 3.40 3570 
390 3.30 1287 430 3.30 1419 760 3.30 2508 1100 3.30 3630 
750 2.BO 2100 BOO 2.80 2240 1050 2.80 2940 1100 2.80 3080 
560 0.10 56 590 0.10 59 850 0.10 85 1100 0.10 110 
610 3.00 1B30 610 3.00 1830 1000 3.00 3000 1150 3.00 3450 
300 1.50 450 275 1.50 413 1050 1.50 1575 1200 1.50 1BOO 

1000 0.74 740 1400 0.74 1036 1200 0.74 BB8 1200 0.74 888 
800 0.20 160 BOO 0.20 160 1250 0.20 250 1200 0.20 240 

1000 0.07 70 1400 0.07 98 1200 0.07 B4 1200 0.07 B4 
680 3.30 2244 730 3.30 2409 1250 3.30 4125 1250 3.30 4125 
670 1.50 1005 860 1.50 1290 1000 1.50 1500 1250 1.50 1B75 
630 0.50 315 9BO 0.50 490 1100 0.50 550 1250 0.50 625 
970 0.20 194 1050 0.20 210 1250 0.20 250 1275 0.20 255 
210 0.22 46 250 0.22 55 420 0.22 92 1300 0.22 286 
210 0.29 61 250 0.29 73 420 0.29 122 1300 0.29 377 
210 0.71 149 250 0.71 178 420 0.71 298 1300 0.71 -923 

2700 0.32 B64 2300 0.32 736 1900 0.32 608 1300 0.32 416 
1000 5.00 5000 1050 5.00 5250 1450 5.00 7250 1350 5.00 6750 

610 2.40 1464 650 2.40 1560 B50 2.40 2040 1350 2.40 3240 
1100 0.22 242 1500 0.22 330 1400 0.22 308 1400 0.22 308 

BOO 0.30 240 1450 0.30 435 1900 0.30 570 1500 0.30 450 
1070 1.00 1070 1150 1.00 1150 1350 1.00 1350 1500 1.00 1500 

1500 3.80 5700 
980 0.25 245 1050 0.25 263 1050 0.25 263 1550 0.25 388 
980 1.00 980 1050 1.00 1050 1050 1.00 1050 1550 1.00 1550 

1050 0.80 840 1150 0.80 920 1150 0.80 920 1600 0.80 1280 
600 1.04 624 710 1.04 738 1600 1.04 1664 

650 1.30 845 720 1.30 936 1050 1.30 1365 1650 1.30 2145 
760 1.00 760 840 1.00 840 1200 1.00 1200 1700 1.00 1700 

1600 0.30 480 1500 0.30 450 1900 0.30 570 1700 0.30 510 
1400 2.00 2800 1550 2.00 3100 1850 2.00 3700 1700 2.00 3400 
1450 0.58 841 1550 0.58 899 1700 0.58 986 1750 0.58 1015 
3400 0.22 748 3250 0.22 715 3800 0.22 836 1750 0.22 385 
1400 0.54 756 1500 0.54 810 2550 0.54 1377 1750 0.54 945 
1450 0.12 174 1550 0.12 186 1700 0.12 204 1750 0.12 210 
1250 1.80 2250 1300 1.80 2340 1800 1.80 3240 1900 1.80 3420 
1000 0.24 240 1100 0.24 264 1300 0.24 312 1900 0.24 456 
1100 1.00 1100 1100 1.00 1100 1600 1.00 1600 1900 1.00 1900 
1000 0.24 240 1100 0.24 264 1300 0.24 312 1900 0.24 456 

BOO 1.00 BOO 1100 1.00 1100 1300 1.00 1300 1900 1.00 1900 
1100 0.20 220 1100 0.20 220 1600 0.20 320 1900 0.20 380 
770 2.20 1694 1250 2.20 2750 1550 2.20 3410 1900 2.20 4180 

1750 1.00 1750 1900 1.00 1900 2400 1.00 2400 1950 1.00 1950 
1100 0.21 231 1200 0.21 252 2000 0.21 420 2100 0.21 441 
830 1.30 1079 920 1.30 1196 1300 1.30 1690 2150 1.30 2795 
890 1.00 890 960 1.00 960 1350 1.00 1350 2150 1.00 2150 

1200 0.62 744 1200 0.62 744 1750 0.62 1085 2200 0.62 1364 
1100 0.18 198 1200 0.18 216 1750 0.18 315 2200 0.18 396 
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SCOTT COUNTY PROJECTION FACTORS 

(Roadways with ADT~s of 1000 to 4999) 

19B2 19B4 19B6 19BB 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

--------------------------------------------------------------------------------
1150 0.23 265 1150 0.23 265 1300 0.23 299 2200 0.23 506 
1300 0.35 455 1450 0.35 507 1400 0.35 490 2200 0.35 770 
1300 0.35 455 1450 0.35 507 1400 0.35 490 2200 0.35 770 
1300 1.00 1300 1400 1.00 1400 1400 1.00 1400 2300 1.00 2300 
1450 0.20 290 1450 0.20 290 1300 0.20 260 2300 0.20 460 
1100 1.01 1111 1200 1.01 1212 2000 1.01 2020 2400 1.01 2424 
900 3.20 2BBO 1650 3.20 52BO 2000 3.20 6400 2400 3.20 76BO 

2400 0.05 120 
420 1.10 462 650 1.10 715 1150 1.10 1265 2450 1.10 2695 

1200 0.70 B40 1450 0.70 1015 1750 0.70 1225 2600 0.70 1B20 
1450 0.50 725 1450 0.50 725 2300 0.50 1150 2BOO 0.50 1400 
1450 1.51 2190 1450 1.51 2190 2300 1.51 3473 2BOO 1.51 422B 
1500 0.70 1050 1650 0.70 1155 1550 0.70 10B5 2B50 0.70 1995 
2200 2.20 4B40 2450 2.20 5390 2400 2.20 52BO 2950 2.20 6490 
2100 3.00 6300 2350 3.00 7050 3550 3.00 10650 3100 3.00 9300 
2000 0.10 200 2350 0.10 235 3550 0.10 355 3100 0.10 310 
2850 0.71 2024 2B50 0.71 2024 3650 0.71 2592 3100 0.71 2201 
2700 0.20 540 2450 0.20 490 2950 0.20 590 3350 0.20 670 
2800 0.27 756 2BOO 0.27 756 2700 0.27 729 3400 0.27 91B 
1750 1.40 2450 1950 1.40 2730 2150 1.40 3010 3500 1.40 4900 
1100 0.50 550 1750 0.50 B75 2650 0.50 1325 3500 0.50 1750 
2800 1.20 3360 3050 1.20 3660 3350 1.20 4020 3700 1.20 4440 
1400 1.54 2156 1550 1.54 23B7 2650 1.54 40B1 3700 1.54 569B 
1450 4.30 6235 2050 4.30 8B15 2350 4.30 10105 3800 4.30 16340 
1550 0.80 1240 1700 O.BO 1360 2200 O.BO 1760 3BOO O.BO 3040 
1550 0.80 1240 1700 O.BO 1360 2200 O.BO 1760 3BOO O.BO 3040 
2900 0.50 1450 3900 0.50 1950 4600 0.50 2300 3825 0.50 1913 
2900 0.60 1740 3900 0.60 2340 4600 0.60 2760 3825 0.60 2295 

700 0.46 322 2500 0.46 1150 4350 0.46 2001 4000 0.46 1840 
1850 0.43 796 2050 0.43 BB2 3900 0.43 1677 4200 0.43 1806 
3350 0.69 2312 3500 0.69 2415 3100 0.69 2139 4200 0.70 2940 
1400 0.50 700 2BOO 0.50 1400 4200 0.50 2100 
1B50 1.20 2220 2050 1.20 2460 3900 1.20 4680 4200 1.20 5040 
3100 0.19 5B9 3100 0.19 589 4250 0.19 BOB 4250 0.19 BOB 
1350 0.30 405 1B50 0.30 555 3800 0.30 1140 4250 0.30 1275 
1050 0.87 914 1700 0.87 1479 3200 0.87 27B4 4250 O.B7 369B 
3100 0.3B 117B 3100 0.3B 117B 4250 0.38 1615 4250 0.38 1615 
3300 0.10 330 4200 0.10 420 5000 0.10 500 4300 0.10 430 
3300 1.00 3300 4200 1.00 4200 5000 1.00 5000 4300 1.00 4300 
3300 0.70 2310 4200 0.70 2940 5000 0.70 3500 4300 0.70 3010 
1900 1.00 1900 2650 1.00 2650 3BOO 1.00 3BOO 4400 1.00 4400 
3600 0.70 2520 3950 0.70 2765 3700 0.70 2590 4700 0.70 3290 
830 3.80 3154 B50 3.BO 3230 1200 3.BO 4560 

1B50 1.00 1850 1750 1.00 1750 2050 1.00 2050 
400 0.50 200 1650 0.50 825 2500 0.50 1250 
400 0.62 24B 1650 0.62 1023 2500 0.62 1550 
610 0.2B 171 1700 0.28 476 2900 0.28 812 

1850 0. 70 1295 2050 0.70 1435 3000 0.70 2100 
1850 0.73 1351 2050 0.73 1497 3000 0.73 2190 
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SCOTI' COUNTY PROJECTION FACTORS 

(Roadways with ADT's of 1000 to 4999) 

1982 1984 1986 1988 
ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT ADT LENGTH VMT 

3400 0.07 

VMT per mile 
1236 

238 3600 0.07 

1448 

252 3900 0.07 

1895 

20 YEAR MnDOT PROJECTION FACTOR = 2. 6 
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APPENDIXC 
COMPUTER PROGRAM FOR PROPOSED 

PROJECTION FACTOR METHOD 



10 
20 
30 
40 
45 
46 
50 
60 
65 
70 
75 
80 
90 
100 
110 
130 
140 
150 
160 
170 
180 
190 
200 
210 

220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
375 
376 
377 
380 
390 
395 
410 
415 
420 
430 

REM X IS THE INDEPENDENT VARIABLE 
REM Y IS THE DEPENDENT VARIABLE 
DIM X(100), y( 100 ) 
rem n is the number of variables 
input "if you wish to start a run input "0", otherwise input "1".",k 
ifk=l then 740 
N=O 
INPUT "ENTER COUNTY NAME"; C$ 
INPUT "ADT RANGE";R$ 
print "INPUT YEAR, VMT PER MILE and enter," 
print "WHEN DONE TYPE 0,0 and enter." 
n=n+1 
INPUT X(n ), Y(N) 
IF X(N)<>O OR Y(N) <>0 THEN 80 
lprint: 1print: lprint 
REM Sl IS THE sum of the INDEPENDENT VARIABLE 
S1#=0 
REM S2 IS THE SUM OF THE DEPENDENT VARIABLE 
S2#=0 
REM S3 IS THE SUM OF THE INDEPENDENT TIMES DEPENDENT 
S3#=0 
REM S4 IS THE SUM OF THE INDEPENDENT SQUARED 
S4#=0 
REM D IS THE SUM OF SQUARE OF THE DIFFERENCE BETWEEN Y 
ANDE(Y) 
D=O 
N=N-1 
FORi=l TON 
REM SUMMING INDEPENDENT VARIABLES 
S1 #=S1 #+ X(I) 
REM SUMMING DEPENDENT VARIABLES 
S2#=S2#+ Y(I) 
REM SUMMING INDEPENDENT TIMES DEPENDENT 
S3#=S3#+(X( i) *Y (I)) 
REMSUMMINGINDEPENDENTSQUARED 
S4#=S4#+X(I)*x(i) 
NEXT I 
REM CALCULATING THE SLOPE 
M#=(N*S3#-S1 #*S2#)/(N*S4#-S 1 #*s 1 #) 
REM CALCULATING THEY INTERCEPT 
b#=(s2#*s4#-s1#*s3#)/(n*s4#-s1#*s1#) 
1print C$ 
1print R$;" ADT" 
1print 
REM PRINTING THE EQUATION OF THE LINE 
1print "y = ";m#;" x + ";b# 
1print 
REM WRITE TABLE HEADINGS 
1print" ACTUAL ESTIMATED 
1print "YEAR VMT PER MILE VMT PER MILE" 
1 . t " " pr1n ---- ------------ ------------
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440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 

REM SORT DATA 
FOR i=l TO N-1 
FOR J=I+l TON 
IF X(I~ <= X(J) THEN 540 
Xl=X I) 
Yl=Y I) 

~~H:~g~ 
X J)=Xl 
Y J)=Yl 
NEXTJ 
NEXT I 
REM PRINTING INDEPENDENT, DEPENDENT, AND EXPECTED VALUES 
FORI=l TON 
REM E IS THE EXPECTED VALUE FOR Y 
E= M#*x(I)+b# 
lprint using "######## ";x(i);y(i);e 
NEXT I 
X1=x(N)+20 
Yl=M#*Xl +B# 
F=yl/E 
1print:lprint using"######## ";x1;d;y1 
lprint:1print using" 20 YEAR FACTOR=###.#";f 
IF N <= 2 THEN 45 
FOR I=1 TO N-1 
X(I)=X(I+ 1) 
Y(i)=Y(I+1) 
NEXT I 
GOTO 110 
END 
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