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Traffic Impact Study Disclaimer 

All recommendations and/or advice presented in this document regarding probably project conditions are 

the opinions of Civilize, PLLC.  Project conditions are based on information and data sources that are 

readily available from the public sector, provided by the project owner, previously published studies by 

other competent professionals, and other reliable sources including state agencies and local municipal 

government entities, all of which are relied upon as accurate.  Our recommendations and/or advice are 

made on the basis of our experience and represent our judgment and opinions.  We have no control over 

new and/or non-public information, changed conditions, cost of land, cost of labor, materials, equipment, 

and/or other construction costs, or over competitive bidding or market conditions.  Therefore, we do not 

guarantee that actual conditions or actual costs will not vary from those presented in this report. 
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TRAFFIC IMPACT ANALYSIS 

Northern Lights Addendum 2 

I. Executive Summary 

A. Introduction 

1. Background Information 

The original Traffic Impact Analysis (TIS) for the Northern Lights development northwest of Tetonia, 

Idaho was prepared in accordance with the Requirements for Transportation Impact Studies which is a 

supplement to the Idaho Transportation Department Board Policy B-12-06.  At the presentation of the 

project to the Teton County Board of County Commissioners (BOCC), the BOCC questioned some of the 

assumptions used in the original TIS, principally, the route motorists would likely use traveling to and 

from the development to Hwy. 33 and to the City of Driggs.  Consequently, the development was denied, 

with one of the reasons for denial the perceived inadequacy of the county roads to provide for traffic from 

the proposed development.  Various events have occurred since that original public hearing before the 

BOCC in August of 2023 which have led to circumstances wherein the project is being reconsidered by 

the BOCC.  The BOCC reconsidered the preliminary plat submittal on February 26, 2024, and made a 

motion to continue the public hearing.  The specific language of the motion as extracted from the 

approved meeting minutes states: 

Continue the public hearing for Northern Lights Subdivision Preliminary Plat to May 6, 2024 at 

1 PM in order to obtain a revised traffic study to evaluate traffic impacts with the actual primary 

route being Hatches Corner to 500 W to 6500 N from the applicant.   

As a result of the motion, the Applicant has revisited the assumptions used in the original TIS regarding 

the primary route traffic would likely utilize to access the proposed development from Hwy. 33.  The 

Engineer visited with both the Teton County Engineer and the ITD Traffic Engineer regarding a 

reasonable approach to determining the allocation of traffic among the available routes to access Hwy 33.  

Consequently, the Engineer performed traffic counts during the P.M. Peak hour at the intersection of 1750 

West and 6500 North on two separate occasions to ascertain the predilection of existing motorists 

regarding the preferred route to access Hwy 33.  On neither occasion did any traffic north of the 

intersection utilize 6500 North to access Hwy 33, rather, all of the existing traffic generated or returning 

from destinations north the 1750 West/6500 North intersection used the 2000 West/Hwy 33 intersection.  

a. Existing Traffic Patterns at the 1750 West/6500 North Intersection 

Because the observed existing traffic patterns at the 1750 West/6500 North intersection used the 2000 

West/Hwy 33 intersection to access Hwy 33, the assumptions in the original TIS are consistent with 

observed existing traffic.  Generally, motorists prefer the most direct route when presented with 

alternatives to access roads with higher modality in a road network.  Therefore, the Engineer prepared an 
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addendum (Addendum 1) to the original TIS updating the traffic counts for the intersections analyzed in 

the original TIS. 

Because of the language in the motion to continue the public hearing, the Engineer also modeled the 

traffic generated by the proposed development as if all of the motorists selected the intersection 

referenced in the motion to access Hwy 33, namely the 500 West/Hwy 33 intersection which is known as 

Hatch’s Corner.  The modeling data and resulting analysis are presented as Addendum 2. 

2. Addendum 2 

Civilize, PLLC has been retained to update the 2022 Traffic Impact Study for the Northern Lights project 

in accordance with the requirements of Teton County.   

Addendum 2 adds to the compendium of information developed germane to existing and proposed traffic 

patterns on the existing road network in the vicinity of the proposed development by modeling and 

analyzing the intersections of 500 West/6500 North and 500 West/Hwy 33.  For Addendum 2, as with 

Addendum 1, the traffic counts have been updated to reflect 2024 values.  For information regarding the 

proposed development, reference the original 2022 TIS for the project identification, location, applicable 

regulations, purpose of report and study objectives, proposed development characteristics, zoning, site 

plan, land use and intensity, site accessibility, access management, area transportation elements and 

roadway system, and accident history.   

B. Development Description and Phasing 

The projected land use for the build-out year of the proposed development is comprised of 17 main 

dwelling units and 17 accessory dwelling units (34 units total).   

This traffic impact study evaluates the existing transportation conditions, the buildout condition, and a 

horizon year 20 years beyond the buildout year.  The following analyses were performed: 

➢ 2024 existing background traffic 

➢ 2029 buildout year background traffic 

➢ 2029 buildout year background plus site traffic 

➢ 2049 horizon year background traffic 

➢ 2049 buildout year background plus site traffic 

C. Projected Traffic 

The build-out conditions are expected to generate approximately 325 trips for the MADT and 26 trips 

during PM peak hour by the year 2027.   

D. Conclusion 

After evaluating the proposed development within the context of zoning; projected land use; existing 

transportation system; background traffic counts for the principal roadways within the study impact area; 

projected traffic for horizon years corresponding with project opening, project buildout, and a 20-year 

horizon year; the findings of the Traffic Impact Study are summarized below.  In order to simplify the 

forecasted traffic conditions as they have progressed through this study, the following three (3) tables 

were produced.  The first table shows the forecasted progression of the roadway segments, the second 
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table shows the intersections, and the third shows the left or right turn lanes.  It should be noted by 

constructing the left turn lane or TWLTL at Intersection 5 for safety for the 2024 existing conditions, the 

LOS improved for the 2029 buildout year. 

Table 1- Segment Traffic Conditions Progression Each Horizon Year 

 

 

Table 2- Intersection Traffic Conditions Progression Each Horizon Year 
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Table 3- Left and Right Turn Lane Progression Each Horizon Year 

 

E. Existing Traffic Conditions (2024) 

The existing traffic conditions were analyzed with the existing intersection control and lane 

configurations.  For the existing traffic conditions, all the road segments and intersections are operating 

within minimum operational thresholds except: 

❖ Int. 4 Hwy 33/5750W:  Eastbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Southbound left-turning traffic exceeds the minimum safety levels 
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❖ Int. 5 Hwy 33/500W:  Northbound right-turning traffic exceeds the minimum safety levels 

1. Existing 2024 Traffic Mitigating Measures 

To mitigate for existing traffic conditions, the Hwy 33/500W intersection should be improved. It is 

recommended that a left turn lane or a two way left turn lane (TWLTL) be constructed on Hwy 33 at both 

intersections 4 and 5.  Additionally, it is recommended that a right turn lane be constructed at Intersection 

5 to accommodate the existing 2024 traffic safely.   

F. 2029 Buildout Year Traffic Conditions Results 

All segment capacity and intersection delay times/LOS are projected to operate within the minimum 

allowable operational thresholds for the 2029 buildout year.  

1. 2029 Buildout Mitigating Measures 

Assuming the responsible parties construct the recommended improvements to mitigate for existing 

condition, there are no additional deficiencies forecasted for the 2029 Buildout conditions, therefore no 

mitigation measures are recommended.   

Segment 1 

Segment 2 

Intersection 5 

Intersection 4 
Intersection 3 

Intersection 2 Intersection 1 

Northern Lights 
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G. 2049 Horizon Year Traffic Conditions Results 

All segment capacity and intersection delay times/LOS are projected to operate within the minimum 

allowable operational thresholds for the 2049 horizon year.  

1. 2049 Horizon Year Mitigating Measures 

For the 2049 planning horizon, the traffic for the proposed development becomes part of the background 

traffic.  For the 2049 horizon year scenario no deficiencies were forecasted, therefore no mitigation 

measures are recommended.   

H. Overall Study Summary 

From the data and analysis presented above, the development is forecasted to have negligible impact to 

the traffic network within the study area.  All segments are forecasted to operate below the allowable 

operation thresholds throughout the study time period.  All intersections are forecasted to operate below 

the allowable operation thresholds throughout the study time period with or without the development.   

Although the traffic is forecasted to operate at an acceptable level, in order to meet ITD’s minimum safety 

guidelines on Hwy 33, left turns lanes or a two way left turn lane (TWLTL) for both intersections 4 and 5 

along with a right turn lane at Intersection 5 is warranted with or without the development.   
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II. Addendum 2 Study Approach 

Addendum 2 is a scenario where 100% of the traffic generated by the proposed development travels south 

on 1750 W to 6500N, turns left and travels east to 500W, and then travels south to Hwy 33. 

A. Full TIS or Minor TIS 

The scope of this TIS is based on ITD’s Requirements for Transportation Impact Studies (Supplement to 

Board Policy B-12-06) as well as the guidance document titled Transportation Impact Analyses for Site 

Development. published by the Institute of Transportation Engineers (ITE).  These requirements outline a 

full or minor TIS as: 

• A full TIS shall be required for development that will generate more than 100 vph or 1000 vpd.   

• A minor TIS is required for development that will generate up to 99 vph or 999 vpd.   

This development is forecasted to generate less than 99 vph, and less than 999 vpd, thus a minor TIS will 

be performed.  Since this is determined to be a minor TIS, only the pm peak hour will be analyzed as 

recommended by the Requirements for Transportation Impact Studies by ITD 

B. Study Period 

The following study periods were identified for analysis: 

1. 2024 (Existing) 

2. 2029 (Project Buildout) 

3. 2049 (20-Year Horizon) 

The following time intervals were identified for analysis: 

1. Weekend PM peak hour 

1. Phasing and Timing 

a. Existing Conditions 

The traffic counts were obtained in March of 2024.  The existing condition year will be considered 2024.   

b. Buildout Conditions 

It is estimated that buildout will occur in five (5) years.  The buildout conditions will be considered for 

2029 

c. 20-Year Horizon Year 

The 20-year longer term traffic conditions occur 20 years after buildout.  Therefore, the 20-year horizon 

year will be projected to year 2049.  As mentioned earlier, this TIS will not consider additional traffic that 

may be generated from unknown development within the study area.   
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C. Segments and Intersections to be Studied 

It has been identified that the following intersections will be evaluated for Addendum 2 with the most 

recent traffic counts: 

1. Segment 1 – Hwy 33 (from Intersection 6, ½ mile each direction) 

2. Segment 2 – 500W (from Hwy 33 to 5750N) 

3. Intersection 1 – 6500N/1750W 

4. Intersection 2 – 6500N/500W 

5. Intersection 3 – 5750N/500W 

6. Intersection 4 – Hwy 33/5750N 

7. Intersection 5 – Hwy 33/500W 

It should be noted that the intersections of Hwy 33/2000W, 7000N/1750W, and the two (2) entrances to 

the proposed subdivision were modeled in the original 2022 TIS and updated in Addendum 1.   

D. Study Methodology, Limitations and Assumptions 

1. Traffic Model 

The data gathered will be entered into the Synchro Traffic Modeling Software Version 11.  The traffic 

volumes (in vehicles per hour) during the pm peak hour will be entered into the traffic model.  The 

following steps will be followed in this TIS: 

1. PM peak traffic using Intersection 1, 6500N/1750W, will be visually counted 

2. PM peak traffic using Intersection 2, 6500N/500W, will be visually counted 

3. PM peak traffic using Intersection 3, 5750N/500W, will be visually counted 

4. PM peak traffic using Intersection 2, Hwy 33/5750N, will be visually counted 

5. PM peak traffic using Intersection 3, Hwy 33/500W, will be visually counted 

6. Hwy 33 data will be obtained from ITD 

7. Since the data was visually collected out of peak season, the visual data will be seasonally 

adjusted to the peak month to match the data from ITD 

8. The adjusted volumes will be entered into a model for the 2024 existing conditions to establish a 

baseline 

9. The proposed development will be analyzed to determine the projected generated traffic 

10. A growth factor will be multiplied to the 2024 existing volumes to determine the forecasted 2029 

traffic volumes and conditions without the development 

11. The projected generated traffic from the development will be added to the 2029 forecasted traffic 

volumes to determine the forecasted 2029 traffic volumes and conditions with the development 

12. The growth factor will be multiplied to the 2024 existing volumes to determine the forecasted 

2049 (20-years after anticipated buildout) traffic volumes and conditions without the 

development 

13. The projected generated traffic from the development will be added to the 2049 forecasted traffic 

volumes to determine the forecasted 2049 traffic volumes and conditions with the development 

14. If a poor Level of Service (LOS) is determined, mitigation measure will be discussed to improve 

the LOS 
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Along with entering in the traffic volumes into the model, a peak hour factor, as recommended by the 

Highway Capacity Manual HCM for rural roadways, of 0.88 and a 5% heavy vehicle factor will be used.   

2. Anticipated Annual Growth 

The growth will be based on the historical increase in traffic that the ITD has collected.  This data show 

that in 2002 the ADT was 1951 vpd and the in 2023 the ADT was 3405 vpd.  Using the population 

growth formula of P=P*(exp(ert)), we get an annual average increase of 2.78%.  This increase will be 

used throughout this study.   

3. Level of Service (LOS) 

The LOS helps to determine when improvements are needed.  The following sections discuss the 

difference between the segment and intersection LOS.   

a. Segment LOS 

The HCM defines the LOS as a quantitative stratification of a performance measure or measures 

representing the quality of service.  The HCM defines six levels of service, ranging from A to F; LOS A 

represents the best operating conditions from the traveler’s perspective, and LOS F is the most 

unfavorable.  It is common practice to consider the LOS of A to D as acceptable with a LOS of E or F as 

unacceptable.  For each rural roadway class (I, II, and III), the HCM measures for calculating the LOS 

are: 

• Class I Roadway – Average Travel Speed (ATS) and Percent Time Spent Following (PTSF) 

• Class II Roadway – Percent Time Spent Following (PTSF) 

• Class III Roadway – Percent of Free Flow Speed (PFFS) 

(1) Roadway Classification 

Hwy 33 is considered a Class I two-lane highway and 500W is considered a Class III two-lane 

highway.   

(2) Percent of free-flow speed (PFFS) 

The PFFS represents the ability of vehicles to travel at or near the posted speed limit.  The PFFS 

is a function of the Average Travel Speed (ATS), which is the average travel speed for vehicles to 

traverse the roadway during the analysis period, and the Free Flow Speed (FFS) which is the 

desired speed of drivers in low volume conditions and the absence of traffic control devices.   

(3) Free Flow Speed (FFS) 

The equation for the Free Flow Speed (FFS) is:  

𝐹𝐹𝑆 = 𝐵𝐹𝐹𝑆 − 𝐹𝐿𝑆 − 𝐹𝐴  (Equation 15-2 in the HCM). 

The variables in the equation are: 

• BFFS - base free flow speed (the speed limit plus 10 mph) 

• FLS - adjusted lane and shoulder width (from the HCM Exhibit 15-7) 

• FA - adjustment for access point density (from the HCM Exhibit 15.8)   
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(4) Average Travel Speed (ATS) 

The first step is to calculate the demand flow rate for both the analysis and the opposing direction.  

The equation used is Equation 15-3 from the HCM which is the following: 

𝑉𝑖,𝑎𝑡𝑠 =
𝑉𝑖

𝑃𝐻𝐹∗𝑓𝑔,𝑎𝑡𝑠∗𝑓ℎ𝑣,𝑎𝑡𝑠 
  (Equation 15-3 in the HCM). 

The variables in this equation are: 

• Vi (demand volume)  

• PHF (peak hour factor from HCM Exhibit 15-5) 

• Fg,ats (grade adjustment from HCM Exhibit 15-9) 

• Fhv,ats (heavy vehicle adjustment, using HCM Equation 15-4) 

(5) PFFS Results 

Lastly, the PFFS is calculated by dividing the ATS by the FFS.    

𝑃𝐹𝐹𝑆 =
𝐴𝑇𝑆

𝐹𝐹𝑆
   

(6) LOS Results 

The LOS correlation for the resulting Class III highway is shown in the following table which is 

from Exhibit 15-3 of the HCM.   

Table 4 - LOS Criteria for General Two-Lane Highway Segments 

 

(7) Volume-to-Capacity Ratio (v/c ratio) 

In addition to the explanation above in regard to segment LOS, the v/c ratio is also a performance 

measure that can be used.  In order to determine the v/c ratio, we divide the volume of the 

roadway by the capacity.  According to the Highway Capacity Manual, the capacity of a two-lane 

highway is 1,700 vehicles per hour for each direction of travel.  By dividing the peak hour by the 

peak hour capacity, we get a v/c ratio.  The following table shows the correlation between the v/c 

ratio and the LOS.   
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Table 5 - LOS Criteria for General Two-Lane Highway Segments 

 

The following figure helps define each of the six (6) segment LOS levels.  When a LOS decreases to a 

LOS of E, mitigation measures/improvements are recommended.   

 
Figure 1 – Segment:  Six (6) Levels of LOS 

b. Intersection LOS 

The LOS for an intersection is determined by the control delay per vehicle.  The LOS is broken down into 

six (6) categories A through F; A being the best, F being the worst and E being the start of failure.  In 

other words, when a LOS decreases from a D to an E, improvements are recommended.  The following 

bulleted items and table break down the six (6) categories and show the correlation between the delay 

time and a LOS.   

• LOS A:  The intersection has no congestion, has less than a 10-second control delay per vehicle, 

and is operating below 55% capacity. 

• LOS B:  The intersection has very little congestion, has a control delay per vehicle between 10 

and 15 seconds, and is operating between 55% and 64% capacity. 

• LOS C:  The intersection has no major congestion, has a control delay per vehicle between 15 and 

25 seconds, and is operating between 64% and 73% capacity. 
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• LOS D:  The intersection normally has no congestion, has a control delay per vehicle between 25 

and 35 seconds, and is operating between 73% and 82% capacity. 

• LOS E:  The intersection is right on the verge of congested conditions, has a control delay per 

vehicle between 35 and 50 seconds, and is operating between 82% and 91% capacity. 

• LOS F:  The intersection is over capacity and experiences congestion, has a control delay per 

vehicle between 50 seconds or more, and is operating between 91% and 100% capacity. 

Table 6 - Control Delay per Vehicle to LOS Correlation Table 

 

4. Left Turn and Right Turn Lane Warrant Analysis 

The left-hand turn and right-hand turn lane warrants are analyzed following the guidance found in ITD’s 

Traffic Manual:  Idaho’s Supplementary Guide to the MUTCD, which references NCHRP Report 745 –

Left-Turn Accommodations at Unsignalized Intersections. In addition, the NCHRP 457 – Evaluating 

Intersection Improvements:  An Engineering Study Guide was utilized for right-turn movements.  The 

following figures show the left-turn and right-turn warrant charts for intersections on a two-lane rural 

highway.  

 
Figure 2 – Left-Turn Warrant Chart 
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Figure 3 – Right-Turn Warrant Chart 
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III. Area Conditions 

A. Study Area 

1. Area of Influence and Significant Traffic Impact 

The area of influence for this analysis includes the following roadway segments and intersections.   

1. Segment 1 – Hwy 33 (from Intersection 6, ½ mile each direction) 

2. Segment 2 – 500W (from Hwy 33 to 5750N) 

3. Intersection 1 – 6500N/1750W 

4. Intersection 2 – 6500N/500W 

5. Intersection 3 – 5750N/500W 

6. Intersection 4 – Hwy 33/5750N 

7. Intersection 5 – Hwy 33/500W 

The area of influence is presented in the following figure.   

 

Figure 4 – Area of Influence 

Segment 1 

Segment 2 

Intersection 5 

Intersection 4 
Intersection 3 

Intersection 2 Intersection 1 

Northern Lights 



Tony & Anne Campbell  Traffic Impact Study – Addendum 2 

Northern Lights  Project No. 01-22-0011 

 

Civilize, PLLC  15 | P a g e  

https://civilize-my.sharepoint.com/personal/bcrowther_civilize_design/Documents/Civilize/Civilize Work/Proj/Campbell Anne/01-22-0011 

Northern Lights/Campbell Design/400 Prelim/1000 Civil/TIS/Update 4 3 24/TIS_Northern Lights Addendum 2_2024-04-03 v1-1(BH).docx 

IV. Existing 2024 Traffic Volumes and Conditions 

A. Traffic Forecasting 

There are diverse ways to forecast future traffic flow and patterns.  A common forecasting method is to 

take the historic population and forecast the traffic from those values.  However, in this situation, 

recreation and tourism is a major factor, therefore using traffic data trends from ITD traffic counts will 

provide more satisfactory results from which to draw conclusions and make recommendations for 

mitigation.  This study will use traffic data obtained from the ITD to determine traffic conditions for the 

2024 (existing), 2029 (Project buildout), and the 2049 (20-year after buildout) horizon years.   

B. Roadway Network 

Within the area of influence there will be two (2) roadway segments and five (5) existing intersections 

that will be studied.  The segments and the intersections that will analyzed are: 

1. Segment 1 – Hwy 33 (from Intersection 6, ½ mile each direction) 

2. Segment 2 – 500W (from Hwy 33 to 5750N) 

3. Intersection 1 – 6500N/1750W 

4. Intersection 2 – 6500N/500W 

5. Intersection 3 – 5750N/500W 

6. Intersection 4 – Hwy 33/5750N 

7. Intersection 5 – Hwy 33/500W 

C. Seasonal Adjustment 

As a recreational destination, the traffic volumes fluctuate throughout the year with the summer months 

exhibiting the highest ADT.  It has been determined that the peak month in 2023 was July with an ADT 

of 4,447 vpd.  The visual counts for county roads were performed in March.  The ITD data for March of 

2023 shows that there was an ADT of 2,645 vpd.  This indicated that the seasonal difference between 

when the visual counts were performed (March) and the peak month (July) is a multiplier of 1.68.  

Throughout this study, all visual counts in March will be multiplied by 1.68 to help represent the traffic in 

July.   

D. Existing 2024 Segment PM Peak Traffic Volumes 

1. Seg 1 - Hwy 33 Existing 2024 Peak Hr Flow 

The traffic volumes for Hwy 33 were obtained from the ITD.  The ITD website for Road Data features an 

interactive map that allows a query by road milepost for Average Annual Daily Traffic (AADT), which is 

the total volume of traffic on a road for a year divided by the number of days (365) in a year.  However, 

these values are annual averages rather than peak days that reflect summertime travel.  ITD also maintains 

Automatic Traffic Recorders (ATRs) throughout the state including District 6, two (2) of these ATRs are 

located on Hwy 33; ATR 59 east of Newdale and ATR 239 south of Driggs.  The ATR most relevant to 

this project is ATR #59 near Newdale which records the traffic on Hwy 33.  The monthly AADT for ATR 

#59 in 2023 ranged from a low in February of 2,565 vpd to a high in July of 4,447 vpd.   This study will 
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focus on the July MADT or peak season and not the ADT.  The following figure shows the locations of 

the ATRs in the area.   

 
Figure 5: Hwy 33 ATR Locations 

Furthermore, an adjustment needs to be made due to the fact that ATR 59 is 24 miles away from the study 

area.  The ITD does have a database that has the ADT for each milepost along Hwy 33.  In order to make 

these adjustments, the ADT difference between ATR 59 (Milepost 113) and the study area (Milepost 132 

and Milepost 136) will be used.  The following figure shows the mileposts along Hwy 33.   

 
Figure 6: Hwy 33 Mileposts and ADT 

The ITD website shows that the ADT at Milepost 113 to Milepost 130 is 3,300 vpd, at Milepost 132 is 

4,800 vpd, and at Milepost 136 is 5,500 vpd.  It is calculated that there is an increase in traffic of 45.5% 

between Milepost 113 and Milepost 132 and an increase of 14.6% between mileposts 132 and 136.   

3,300 vpd 4,800 vpd 

5,500 vpd 
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Data retrieved at ATR 59 shows that the in July, the highest traffic day is Friday.  Furthermore, the 

highest pm peak hour traffic occurs between 5:00 pm and 6:00 pm on Fridays with a monthly average pm 

peak of 388 vph with 180 vph traveling east and 208 vph traveling west.   

The last step is to take the pm peak hour traffic and adjust them proportionately to the by the calculated 

increase; an increase of 45.5% from Milepost 113 to Milepost 132 and an increase of 14.6% from 

Milepost 132 to Milepost 136.  The following table shows the calculated PM peak hour volumes that will 

be used in this study.  These volumes will be used in analyzing the intersections.   

Table 7 Existing Segment ADT, Peak Hour, and Trip Distribution Volumes 

 

2. Seg. 2 - 500W Existing 2024 PM Peak Hr Flow 

The results of the visual count show that there were 44 vph headed north and 18 vph headed south during 

pm peak hour.  Increasing these counts by the 1.68 seasonal adjustment multiplier, it is calculated that 

there are 74 vph headed north and 31 vph headed south.  

E. Existing 2024 PM Peak Intersection Traffic Volumes 

The traffic volumes at the five (5) existing intersections were visually counted twice in March of 2024.  

The higher of these volumes counted will be used for the analysis.  Additionally, for intersections 4 and 5 

that includes Hwy 33, traffic data was obtained from the ITD for the Hwy 33 through movements.   

1. Int. 1 – 6500N/1750WPeak Hr Volume 

The turning movements that were visually counted in March of 2024 were seasonally adjusted to July and 

were added to the collected July traffic counts provided by the ITD.  The results are shown in the 

following figure.  You will notice that the westbound traffic has a turning movement of one (1) vph for 

both right and left turns.  For both the traffic counts these turning movements had zero (0) vehicles.  For 

modeling purposes, counts were added to represent at least one (1) vehicle per turning movement.    
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Figure 7: Existing 2024 Conditions 6500N/1750WPM Peak Hr Volume 

2. Int. 2 – 6500N/500W Peak Hr Volume 

The turning movements that were visually counted in March of 2024 were seasonally adjusted to July and 

were added to the collected July traffic counts provided by the ITD.  The results are shown in the 

following figure.  You will notice that the northbound left turning and southbound right traffic has a 

turning movement of one (1) vph.  During the traffic counts, these turning movements had zero (0) 

vehicles.  For modeling purposes, counts were added to represent at least one (1) vehicle per turning 

movement.    

 
Figure 8: Existing 2024 Conditions 6500N/500W PM Peak Hr Volume 

3. Int. 3 – 5750N/500W Peak Hr Volume 

The turning movements that were visually counted in March of 2024 were seasonally adjusted to July and 

were added to the collected July traffic counts provided by the ITD.  The results are shown in the 

following figure.   
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Figure 9: Existing 2024 Conditions 5750N/500W PM Peak Hr Volume 

4. Int. 4 – Hwy 33/5750N Peak Hr Volume 

The turning movements that were visually counted in March of 2024 were seasonally adjusted to July and 

were added to the collected July traffic counts provided by the ITD.  The results are shown in the 

following figure.  You will notice that the westbound right turning and southbound left turning traffic has 

a turning movement of one (1) vph.  During the traffic counts, these turning movements had zero (0) 

vehicles.  For modeling purposes, counts were added to represent at least one (1) vehicle per turning 

movement.    

 
Figure 10: Existing 2024 Conditions Hwy 33/5750N PM Peak Hr Volume 
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5. Int. 5 – Hwy 33/500W Peak Hr Volume 

The turning movements that were visually counted in March of 2024 were seasonally adjusted to July and 

were added to the collected July traffic counts provided by the ITD.  The results are shown in the 

following figure.  You will notice that the westbound right turning and southbound left turning traffic has 

a turning movement of one (1) vph.  During the traffic counts, these turning movements had zero (0) 

vehicles.  For modeling purposes, counts were added to represent at least one (1) vehicle per turning 

movement.    

 
Figure 11: Existing 2024 Conditions Hwy 33/500W PM Peak Hr Volume 

F. Existing 2024 Segment PM Peak Traffic Conditions 

The methods discussed in Chapter 2 will be used to calculate the FFS, PTSF, PFFS, v/c ratio, and LOS.  

The following table is a result of these calculations.  For a more in-depth look at these calculations, 

reference Appendix H.   

Table 8 –Existing 2024 Segments PM Traffic LOS 
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G. Existing 2024 Intersection PM Peak Hr Traffic Conditions 

In order to determine how well an intersection is functioning, the intersection’s Measures of Effectiveness 

(MOEs) for the peak hour is analyzed.  The MOEs include: 

1. Level of Service (LOS) 

2. Control Delay 

3. Volume/Capacity Ratio (V/C Ratio) 

4. 95th Percentile Queue 

Using the traffic volumes and turning movements shown previously, the 2024 existing MOEs for the 

intersections can be determined.   

1. Int. 1 – 6500N/1750WExisting 2024 PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 1 are shown in the following figure.   

Table 9 –Int. 1 – Existing (2024) Peak Hr MOEs 

 

2. Int. 2 – 6500N/500W Existing 2024 PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 2 are shown in the following figure.   
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Table 10 –Int. 2 - Existing (2024) Peak Hr MOEs 

 

3. Int. 3 – 5750N/500W Existing 2024 PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 3 are shown in the following figure.   

Table 11 –Int. 3 - Existing (2024) Peak Hr MOEs 

 

4. Int. 4 – Hwy 33/5750W Existing 2024 PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 4 are shown in the following figure.   
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Table 12 –Int. 4 - Existing (2024) Peak Hr MOEs 

 

5. Int. 5 – Hwy 33/500W Existing 2024 PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 5 are shown in the following figure.   

Table 13 –Int. 5 - Existing (2024) Peak Hr MOEs 

 

H. Turn Lane Warrants Based on Safety Analysis of Intersections 

1. Existing Conditions Left Turn Lane Analysis 

Using the guidelines and procedures for left turn lane analysis, we learn that if a three-leg intersection has 

directional traffic higher than 200 vph per lane on the major roadway and more than 150 vph per lane on a 

four-leg intersection, a left turn is warranted.  The intersections that qualify are Int. 4 Hwy 33/5750W and 

Int. 5 Hwy 33/500W.  An analysis will be performed for both the directions (see Appendix F for the left-

turn worksheets).   

The following left turn lanes are warranted for the existing 2024 traffic.   
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❖ Int. 4 Hwy 33/5750W:  Eastbound traffic 

❖ Int. 5 Hwy 33/500W:  Southbound traffic 

2. Existing Conditions Right Turn Lane Analysis 

Based on the guidelines and procedures for right turn lane analysis, the following right turn lanes are 

warranted for the existing 2024 traffic (see Appendix G for the right-turn worksheet).   

❖ Int. 5 Hwy 33/500W:  Northbound traffic 

I. Analysis of Existing 2024 PM Peak Hr Traffic Conditions 

Summary 

This chapter has identified the following: 

1. Segments 

The following table is a summary of each segment’s LOS. 

Table 14 –Existing 2024 Segments Traffic Condition Summary 

 

a. Segment Summary 

As can be seen in the above table, each segment is operating at an acceptable level.    

2. Intersections 

The following tables show each intersection’s LOS for the 2024 existing conditions.   
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Table 15 –Int. 1 Existing 2024 Intersections Traffic Condition Summary 

 
Table 16 –Int. 2 Existing 2024 Intersections Traffic Condition Summary 

 
Table 17 –Int. 3 Existing 2024 Intersections Traffic Condition Summary 

 
Table 18 –Int. 4 Existing 2024 Intersections Traffic Condition Summary 

 
Table 19 –Int. 5 Existing 2024 Intersections Traffic Condition Summary 
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a. Intersection Summary 

As can be seen in the above tables, each intersection is currently operating at an acceptable level.   

3. Turn Lane Analysis 

a. Left Turn Lane Analysis 

The following left turn lanes are warranted for the existing 2024 traffic.   

❖ Int. 4 Hwy 33/5750W:  Eastbound traffic 

❖ Int. 5 Hwy 33/500W:  Southbound traffic 

b. Right Turn Lane Analysis 

The following right turn lanes are warranted for the existing 2024 traffic.   

❖ Int. 5 Hwy 33/500W:  Northbound traffic 

4. Overall Summary for 2024 

a. 2024 Existing Conditions Review 

In summary, the following was determined to be operating at an unacceptable level for the 2024 existing 

conditions:   

❖ Int. 4 Hwy 33/5750W:  Eastbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Southbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Northbound right-turning traffic exceeds the minimum safety levels 

b. Mitigation Measures for the 2024 Existing Conditions 

It is recommended that a left turn lane or a two way left turn lane (TWLTL) be constructed on Hwy 33 at 

both intersections 4 and 5.  Additionally, it is recommended that a right turn lane be constructed at 

Intersection 5 to accommodate the 2024 traffic safely.   
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V. Projected Traffic 

A. Site Traffic 

It is anticipated that buildout of the development will be complete by 2029.    

1. Trip Generation 

In order to determine the trips generated by the proposed development, the ITE Trip Generation 10th 

Edition Manual was used.  This study will use traffic data obtained from the ITD to determine traffic 

conditions for the 2024 (existing), 2029 (Project buildout), and the 2049 (Future) horizon years.   

a. Buildout (2029) 

The following two (2) tables show the land use and trip generation for the ADT and the peak hour.   

Table 20- Land Use and Trip Generation (ADT) for Buildout (2029)  

 

Table 21- Land Use and Trip Generation (Peak Hour) for Buildout (2029)  

 

2. Trip Distribution 

Trip distribution is a percentage indicating what percentage of traffic is entering or exiting the study area.  

The ITE Trip Generation Handbook outlines the trip distribution for each land use.  The following two (2) 

tables show the land use, trip generation, and trip distribution for the ADT and the peak hour.   
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Table 22- Trip Distribution (ADT) for Buildout (2029) 

 

Table 23- Trip Distribution (Peak Hour) for Buildout (2029) 

 

3. Modal Split 

Modal split is the determination of different travel modes (automobile, heavy vehicles, walk, etc.) from an 

origin to a given destination.  Analyzing the pedestrian traffic is outside the scope of this study and it is 

assumed that no heavy vehicles will be generated from the development.  A standard 5% heavy vehicle 

percentage will be applied to this study.   

4. Trip Assignment 

Addendum 2 is a scenario where 100% of the traffic generated by the proposed development travels south 

on 1750 W to 6500N, turns left and travels east to 500W, and then travels south to Hwy 33.  It should be 

noted that when the traffic reaches Intersection 3 (5750N/500W) it is assumed that the generated traffic 

will follow the same traffic patterns where 20% turn right towards Intersection 4 and the remaining 80% 

travels through the intersection towards Intersection 5.   

B. Through Traffic (Non-Site Traffic)  

1. Non-Site Traffic for anticipated Development in Study Area 

a. Method of Projections 

Pass-by trips are made as intermediate stops on the way from an origin to a destination without a route 

diversion.  In other words, a pass-by trip is when the traffic on an adjacent roadway is attracted to a 

certain land use in a development as non-site traffic.  The trip generally goes from origin to generator and 

then returns to the origin.  The proposed development does not have any land uses that would be 

considered pass-by trips.   

b. Trip Distribution 

This section is not applicable due to the fact that single-family detached housing is not considered a non-

site traffic generator. 
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c. Modal Split 

This section is not applicable due to the fact that single-family detached housing is not considered a non-

site traffic generator. 

d. Trip Assignment 

This section is not applicable due to the fact that single-family detached housing is not considered a non-

site traffic generator. 

C. Total Traffic 

The total trips generated by the development and the impact to each intersection for the 2029 Buildout are 

shown in the following figures. 

 
Figure 12- Intersection 1 6500N/1750WPM Peak Generated Traffic 

 
Figure 13- Intersection 2 6500N/500W PM Peak Generated Traffic 
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Figure 14- Intersection 3 5750N/500W PM Peak Generated Traffic 

 
Figure 15- Intersection 4 Hwy 33/5750N PM Peak Generated Traffic 

 
Figure 16- Intersection 5 Hwy 33/500W PM Peak Generated Traffic 
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VI. 2029 Horizon Year Traffic Analysis (Buildout) 

A. On-Site Development 

Buildout is assumed to be complete by the year 2029. 

B. Traffic Forecasting 

The traffic counts from the 2024 existing year were increased by the annual growth rate percentages to 

establish the background traffic.  This chapter will analyze two (2) scenarios for each segment and 

intersection; 2029 background traffic (without the development) and 2029 background plus site traffic 

(with the development).   

C. Roadway Network 

Within the area of influence there will be two (2) roadway segments and five (5) existing intersections 

that will be studied.  The segments and the intersections that will analyzed are: 

1. Segment 1 – Hwy 33 (from Intersection 6, ½ mile each direction) 

2. Segment 2 – 500W (from Hwy 33 to 5750N) 

3. Intersection 1 – 6500N/1750W 

4. Intersection 2 – 6500N/500W 

5. Intersection 3 – 5750N/500W 

6. Intersection 4 – Hwy 33/5750N 

7. Intersection 5 – Hwy 33/500W 

Additionally, it was determined in the 2024 existing conditions analysis, that left turn lanes for both 

intersections 4 and 5 and a right turn lane for Intersection 5 are warranted to meet safety guidelines.  For 

the 2029 analysis, the addition of the left and right turn lanes will be added to the model.   

D. 2029 Buildout Segment PM Peak Traffic Volumes 

This section discusses the ADT, the peak hour flows, and the trip distribution for the 2029 Buildout Year 

traffic.   

1. Segment 1:  Hwy 33 2029 Buildout PM Peak Hr Flow 

a. Average Daily Traffic (ADT) and Monthly Average Daily Traffic (MADT) 

The following tables show both 2024 MADT and 2029 MADT with the peak hour of the peak month 

without and with the development.   
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Table 24 – Seg 1:  2029 Segment MADT, Peak Hour, and Trip Distribution Volumes without 

the development 

 

Table 25 – Seg 1:  2029 Segment MADT, Peak Hour, and Trip Distribution Volumes with the 

development 

 

2. Segment 2:  500W (from Hwy 33 to 5750N) 

The following tables show both 2024 MADT and 2029 MADT with the peak hour of the peak month 

without and with the development.   

Table 26 – Seg 2:  2029 Segment MADT, Peak Hour, and Trip Distribution Volumes without 

the development 

 

Table 27 – Seg 2:  2029 Segment MADT, Peak Hour, and Trip Distribution Volumes with the 

development 
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3. Intersection 1 – 6500N/1750WPeak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2029 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.   

 
Figure 17: 6500N/1750W2029 Traffic Volumes without and with the Development 

4. Intersection 2 – 6500N/500W Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2029 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.   

 

Figure 18: 6500N/500W 2029 Traffic Volumes without and with the Development 

Without the Development With the Development 

Without the Development With the Development 
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5. Intersection 3 – 5750N/500W Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2029 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.   

 

Figure 19: 5750N/500W 2029 Traffic Volumes without and with the Development 

6. Intersection 4 – Hwy 33/5750N Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2029 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

 

Figure 20: Hwy 33/5750N 2029 Traffic Volumes without and with the Development 

Without the Development With the Development 

Without the Development With the Development 
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7. Intersection 5 – Hwy 33/500W Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2029 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

 

Figure 21: Hwy 33/500W 2029 Traffic Volumes without and with the Development 

E. 2029 Buildout Segment PM Peak Traffic Conditions 

The methods discussed in Chapter 2 will be used to calculate the FFS, PTSF, PFFS, v/c ratio, and LOS.  

The following table is a result of these calculations.  For a more in-depth look at these calculations, 

reference Appendix H.   

Table 28 –2029 Buildout Segments PM Traffic LOS 

 

Without the Development With the Development 
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F. 2029 Buildout Intersection PM Peak Hr Traffic Conditions 

In order to determine how well an intersection is functioning, the intersection’s Measures of Effectiveness 

(MOEs) for the peak hour is analyzed.  The MOEs include: 

1. Level of Service (LOS) 

2. Control Delay 

3. Volume/Capacity Ratio (v/c Ratio) 

4. 95th Percentile Queue 

Using the traffic volumes and turning movements shown previously, the 2029 Buildout MOEs for the 

intersections can be determined.   

1. Int. 1 – 6500N/1750W 2029 Buildout PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 1, without and with the development, are 

shown in the following table.   

Table 29 –Int. 1 – 2029 Buildout Peak Hr MOEs Without the Development 
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Table 30 –Int. 1 – 2029 Buildout Peak Hr MOEs With the Development 

 

2. Int. 2 – 6500N/500W 2029 Buildout PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 2, without and with the development, are 

shown in the following table. 

Table 31 –Int. 2 – 2029 Buildout Peak Hr MOEs Without the Development 
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Table 32 –Int. 2 – 2029 Buildout Peak Hr MOEs With the Development 

 

3. Int. 3 – 5750N/500W 2029 Buildout PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 3, without and with the development, are 

shown in the following table. 

Table 33 –Int. 3 – 2029 Buildout Peak Hr MOEs Without the Development 
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Table 34 –Int. 3 – 2029 Buildout Peak Hr MOEs With the Development 

 

4. Int. 4 – Hwy 33/5750N 2029 Buildout PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 4, without and with the development, are 

shown in the following table.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

Table 35 –Int. 4 – 2029 Buildout Peak Hr MOEs Without the Development 
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Table 36 –Int. 4 – 2029 Buildout Peak Hr MOEs With the Development 

 

5. Int. 5 – Hwy 33/500W 2029 Buildout PM Peak Hr Traffic Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 5, without and with the development, are 

shown in the following table.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

Table 37 –Int. 5 – 2029 Buildout Peak Hr MOEs Without the Development 
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Table 38 –Int. 5 – 2029 Buildout Peak Hr MOEs With the Development 

 

G. Turn Lane Warrants Based on Safety Analysis of Intersections 

1. 2029 Buildout Conditions Left Turn Lane Analysis 

It was identified that left turn lanes were warranted for the 2024 existing conditions for both intersection 4 

and 5.  No new turn lanes are warranted between the 2024 existing conditions and the 2029 buildout 

conditions; see Appendix F for the left-turn worksheets.  

2. 2029 Buildout Conditions Right Turn Lane Analysis 

It was identified that a right turn lane was warranted for the 2024 existing conditions for Intersection 5.  

No new turn lanes are warranted between the 2024 existing conditions and the 2029 buildout conditions; 

see Appendix G for the right-turn worksheets.  

H. Analysis of 2029 Buildout PM Peak Hr Traffic Conditions 

Summary 

This chapter has identified the following: 

1. Segments 

The following table is a summary of each segment’s LOS  
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Table 39 –2029 Buildout Segments Traffic Condition Summary 

 

a. Segment Summary 

As can be seen in the above table, each segment is forecasted to operate at an acceptable level.    

2. Intersections 

The following tables show each intersection’s LOS for the 2029 buildout conditions. 

Table 40 –Int. 1 2029 Buildout Intersection Traffic Condition Summary without and with the 

development 
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Table 41 –Int. 2 2029 Buildout Intersection Traffic Condition Summary without and with the 

development 

 

 
 

Table 42 –Int. 3 2029 Buildout Intersection Traffic Condition Summary without and with the 

development 

 

 
  



Tony & Anne Campbell  Traffic Impact Study – Addendum 2 

Northern Lights  Project No. 01-22-0011 

 

Civilize, PLLC  44 | P a g e  

https://civilize-my.sharepoint.com/personal/bcrowther_civilize_design/Documents/Civilize/Civilize Work/Proj/Campbell Anne/01-22-0011 

Northern Lights/Campbell Design/400 Prelim/1000 Civil/TIS/Update 4 3 24/TIS_Northern Lights Addendum 2_2024-04-03 v1-1(BH).docx 

Table 43 –Int. 4 2029 Buildout Intersection Traffic Condition Summary without and with the 

development 

 

 
Table 44 –Int. 5 2029 Buildout Intersection Traffic Condition Summary without and with the 

development 

 

 

a. Intersection Summary 

As can be seen in the above tables, all five (5) intersections are forecasted to operate at an acceptable 

level for the 2029 buildout year.   

3. Turn Lane Analysis 

a. Left Turn Lane Analysis 

The following left turn lane(s) are warranted for the 2029 buildout traffic.   

❖ None 
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b. Right Turn Lane Analysis 

The following right turn lane(s) are warranted for the 2029 buildout traffic (between 2024 and 2029).   

❖ None 

4. Review of the 2024 Existing Conditions 

a. 2024 Existing Conditions Review 

This section is a review from Chapter 4.  The following was determined to be operating at an 

unacceptable level for the 2024 existing conditions:   

❖ Int. 4 Hwy 33/5750W:  Eastbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Southbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Northbound right-turning traffic exceeds the minimum safety levels 

b. Mitigation Measures for the 2024 Existing Conditions 

It is recommended that a left turn lane or a two way left turn lane (TWLTL) be constructed on Hwy 33 at 

both intersections 4 and 5.  Additionally, it is recommended that a right turn lane be constructed at 

Intersection 5 for the 2024 existing conditions.   

5. Overall Summary for the 2029 Buildout Conditions 

a. 2029 Existing Conditions Review 

The following was forecasted to be operating at an unacceptable level for the 2029 existing conditions:   

❖ None 

b. Mitigation Measures for the 2029 Buildout Conditions 

No mitigation measures are warranted for the 2029 buildout conditions.   
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VII. 2049 Horizon Year Traffic Analysis  

A. On-Site Development 

Buildout is assumed to be complete by the year 2029.  This chapter will analyze the forecasted conditions 

for the 20-years after buildout.   

B. Traffic Forecasting 

The traffic counts from the 2029 buildout year were increased by the annual growth rate percentages to 

establish the 2049 background traffic.  This chapter will analyze two (2) scenarios for each segment and 

intersection; 2049 background traffic (without the development) and 2049 background plus site traffic 

(with the development).   

C. Roadway Network 

Within the area of influence there will be two (2) roadway segments and five (5) existing intersections 

that will be studied.  The segments and the intersections that will analyzed are: 

1. Segment 1 – Hwy 33 (from Intersection 6, ½ mile each direction) 

2. Segment 2 – 500W (from Hwy 33 to 5750N) 

3. Intersection 1 – 6500N/1750W 

4. Intersection 2 – 6500N/500W 

5. Intersection 3 – 5750N/500W 

6. Intersection 4 – Hwy 33/5750N 

7. Intersection 5 – Hwy 33/500W 

Additionally, it was determined in the 2024 existing conditions analysis, that left turn lanes for both 

intersections 4 and 5 and a right turn lane for Intersection 5 are warranted to meet safety guidelines; no 

improvements were warranted for the 2029 horizon year.  For the 2049 analysis, the addition of the left 

and right turn lanes will be added to the model.   

D. 2049 Horizon Year Segment PM Peak Traffic Volumes 

This section discusses the ADT, the peak hour flows, and the trip distribution for the 2049 Buildout Year 

traffic.   

1. Segment 1:  Hwy 33 2049 Horizon Year PM Peak Hr Flow 

a. Average Daily Traffic (ADT) and Monthly Average Daily Traffic (MADT) 

The following tables show the 2024 MADT, 2029 MADT, and the 2049 MADT along with the peak hour 

of the peak month, without and with the development.   
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Table 45 – Seg 1:  2049 Segment MADT, Peak Hour, and Trip Distribution Volumes without 

the development 

 

Table 46 – Seg 1:  2049 Segment MADT, Peak Hour, and Trip Distribution Volumes with the 

development 

 

2. Segment 2:  500W (from Hwy 33 to 5750N) 

The following tables show the 2024 MADT, 2029 MADT, and the 2049 MADT along with the peak hour 

of the peak month, without and with the development.   

Table 47 – Seg 2:  2049 Segment MADT, Peak Hour, and Trip Distribution Volumes without 

the development 
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Table 48 – Seg 2:  2049 Segment MADT, Peak Hour, and Trip Distribution Volumes with the 

development 

 

3. Intersection 1 – 6500N/1750WPeak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2049 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.   

 
Figure 22: 6500N/1750W 2049 Traffic Volumes without and with the Development 

  

Without the Development With the Development 
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4. Intersection 2 – 6500N/500W Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2049 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.   

 

Figure 23: 6500N/500W 2049 Traffic Volumes without and with the Development 

5. Intersection 3 – 5750N/500W Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2049 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.   

 

Figure 24: 5750N/500W 2049 Traffic Volumes without and with the Development 

Without the Development With the Development 

Without the Development With the Development 
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6. Intersection 4 – Hwy 33/5750N Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2049 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

 

Figure 25: Hwy 33/5750N 2049 Traffic Volumes without and with the Development 

7. Intersection 5 – Hwy 33/500W Peak Hr Volume 

The turning movements used for the 2024 existing conditions were adjusted to 2049 using the annual 

growth rate to analyze the intersection without and with the traffic from the development.  The results are 

shown in the following figure.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

 

Figure 26: Hwy 33/500W 2049 Traffic Volumes without and with the Development 

  

Without the Development With the Development 

Without the Development With the Development 
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E. 2049 Horizon Year Segment PM Peak Traffic Conditions 

The methods discussed in Chapter 2 will be used to calculate the FFS, PTSF, PFFS, v/c ratio, and LOS.  

The following table is a result of these calculations.  For a more in-depth look at these calculations, 

reference Appendix H.   

Table 49 –2049 Horizon Year Segments PM Traffic LOS 

 

 

F. 2049 Horizon Year Intersection PM Peak Hr Traffic 

Conditions 

In order to determine how well an intersection is functioning, the intersection’s Measures of Effectiveness 

(MOEs) for the peak hour is analyzed.  The MOEs include: 

1. Level of Service (LOS) 

2. Control Delay 

3. Volume/Capacity Ratio (v/c Ratio) 

4. 95th Percentile Queue 

Using the traffic volumes and turning movements shown previously, the 2049 Buildout MOEs for the 

intersections can be determined.   
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1. Int. 1 – 6500N/1750W 2049 Horizon Year PM Peak Hr Traffic 

Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 1, without and with the development, are 

shown in the following table.   

Table 50 –Int. 1 – 2049 Horizon Year Peak Hr MOEs Without the Development 

 

Table 51 –Int. 1 – 2049 Horizon Year Peak Hr MOEs With the Development 
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2. Int. 2 – 6500N/500W 2049 Horizon Year PM Peak Hr Traffic 

Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 2, without and with the development, are 

shown in the following table. 

Table 52 –Int. 2 – 2049 Horizon Year Peak Hr MOEs Without the Development 

 

Table 53 –Int. 2 – 2049 Horizon Year Peak Hr MOEs With the Development 
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3. Int. 3 – 5750N/500W 2049 Horizon Year PM Peak Hr Traffic 

Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 3, without and with the development, are 

shown in the following table. 

Table 54 –Int. 3 – 2049 Horizon Year Peak Hr MOEs Without the Development 

 

Table 55 –Int. 3 – 2049 Horizon Year Peak Hr MOEs With the Development 
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4. Int. 4 – Hwy 33/5750N 2049 Horizon Year PM Peak Hr Traffic 

Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 4, without and with the development, are 

shown in the following table.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

Table 56 –Int. 4 – 2049 Horizon Year Peak Hr MOEs Without the Development 

 

Table 57 –Int. 4 – 2049 Horizon Year Peak Hr MOEs With the Development 
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5. Int. 5 – Hwy 33/500W 2049 Horizon Year PM Peak Hr Traffic 

Conditions 

The traffic volumes, identified at the beginning of this chapter, were entered into the computer modeling 

software Synchro.  The results from the model for Intersection 5, without and with the development, are 

shown in the following table.  It should be noted that the recommended turn lanes for the 2024 existing 

year were added to the model.   

Table 58 –Int. 5 – 2049 Horizon Year Peak Hr MOEs Without the Development 

 

Table 59 –Int. 5 – 2049 Horizon Year Peak Hr MOEs With the Development 
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G. Turn Lane Warrants Based on Safety Analysis of Intersections 

1. 2049 Horizon Year Conditions Left Turn Lane Analysis 

It was identified that left turn lanes were warranted for the 2024 existing conditions for both intersection 4 

and 5.  No new turn lanes are warranted between the 2024 existing conditions and the 2049 buildout 

conditions; see Appendix F for the left-turn worksheets.  

2. 2049 Horizon Year Conditions Right Turn Lane Analysis 

It was identified that a right turn lane was warranted for the 2024 existing conditions for Intersection 5.  

No new turn lanes are warranted between the 2024 existing conditions and the 2049 buildout conditions; 

see Appendix G for the right-turn worksheets.  

H. Analysis of 2049 Horizon Year PM Peak Hr Traffic Conditions 

Summary 

This chapter has identified the following: 

1. Segments 

The following table is a summary of each segment’s LOS  

Table 60 – 2049 Horizon Year Segments Traffic Condition Summary 

 

a. Segment Summary 

As can be seen in the above table, each segment is forecasted to operate at an acceptable level.    

2. Intersections 

The following tables show each intersection’s LOS for the 2049 horizon year conditions. 
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Table 61 –Int. 1 2049 Horizon Year Intersection Traffic Condition Summary without and with 

the development 

 

 
 

Table 62 –Int. 2 2049 Horizon Year Intersection Traffic Condition Summary without and with 

the development 
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Table 63 –Int. 3 2049 Horizon Year Intersection Traffic Condition Summary without and with 

the development 

 

 
 

Table 64 –Int. 4 2049 Horizon Year Intersection Traffic Condition Summary without and with 

the development 
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Table 65 –Int. 5 2049 Horizon Year Intersection Traffic Condition Summary without and with 

the development 

 

 

a. Intersection Summary 

As can be seen in the above tables, all five (5) intersections are forecasted to operate at an acceptable 

level for the 2049 horizon year.   

3. Turn Lane Analysis 

a. Left Turn Lane Analysis 

The following left turn lane(s) are warranted for the 2049 horizon year traffic (between 2029 and 2049).   

❖ None 

b. Right Turn Lane Analysis 

The following right turn lane(s) are warranted for the 2049 horizon year traffic (between 2029 and 2049).   

❖ None 

4. Review of the 2024 Existing Conditions 

a. 2024 Existing Conditions Review 

This section is a review from Chapter 4.  The following was determined to be operating at an 

unacceptable level for the 2024 existing conditions:   

❖ Int. 4 Hwy 33/5750W:  Eastbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Southbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Northbound right-turning traffic exceeds the minimum safety levels 

b. Mitigation Measures for the 2024 Existing Conditions 

It is recommended that a left turn lane or a two way left turn lane (TWLTL) be constructed on Hwy 33 at 

both intersections 4 and 5.  Additionally, it is recommended that a right turn lane be constructed at 

Intersection 5 for the current 2024 existing conditions.   
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5. Review of the 2029 Buildout Conditions 

a. 2029 Existing Conditions Review 

This section is a review from Chapter 6.  The following was forecasted to be operating at an unacceptable 

level for the 2029 buildout conditions:   

❖ None 

b. Mitigation Measures for the 2029 Buildout Conditions 

No mitigation measures are warranted for the 2029 buildout conditions.   

6. Overall Summary for the 2049 Horizon Year Conditions 

a. 2049 Horizon Year Conditions Review 

The following was forecasted to be operating at an unacceptable level for the 2049 horizon year 

conditions:   

❖ None 

b. Mitigation Measures for the 2049 Horizon Year Conditions 

No mitigation measures are warranted for the 2049 horizon year conditions.   
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VIII. Conclusions. 

After evaluating the proposed development within the context of zoning; projected land use; existing 

transportation system; background traffic counts for the principal roadways within the study impact area; 

projected traffic for horizon years corresponding with project opening, project buildout, and a 20-year 

horizon year; the findings of the Traffic Impact Study are summarized below.  In order to simplify the 

forecasted traffic conditions as they have progressed through this study, the following three (3) tables 

were produced.  The first table shows the forecasted progression of the roadway segments, the second 

table shows the intersections, and the third shows the left or right turn lanes.  It should be noted by 

constructing the left turn lane or TWLTL at Intersection 5 for safety for the 2024 existing conditions, the 

LOS improved for the 2029 buildout year (this is highlighted in orange in Table 67). 

Table 66- Segment Traffic Conditions Progression Each Horizon Year 

 

 

Table 67- Intersection Traffic Conditions Progression Each Horizon Year 
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Table 68- Left and Right Turn Lane Progression Each Horizon Year 
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A. Existing Traffic Conditions (2024) 

The existing traffic conditions were analyzed with the existing intersection control and lane 

configurations, all the road segments and intersections are operating within minimum operational 

thresholds except: 

❖ Int. 4 Hwy 33/5750W:  Eastbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Southbound left-turning traffic exceeds the minimum safety levels 

❖ Int. 5 Hwy 33/500W:  Northbound right-turning traffic exceeds the minimum safety levels 

1. Existing 2024 Traffic Mitigating Measures 

It is recommended that a left turn lane or a two way left turn lane (TWLTL) be constructed on Hwy 33 at 

both intersections 4 and 5.  Additionally, it is recommended that a right turn lane be constructed at 

Intersection 5 to accommodate the existing 2024 traffic safely.   

B. 2029 Buildout Year Traffic Conditions Results 

All segment capacity and intersection delay times/LOS are projected to operate within the minimum 

allowable operational thresholds for the 2029 buildout year.  

1. 2029 Buildout Mitigating Measures 

For the 2029 buildout scenario no deficiencies were forecasted, therefore no mitigation measures are 

recommended.   

C. 2049 Horizon Year Traffic Conditions Results 

All segment capacity and intersection delay times/LOS are projected to operate within the minimum 

allowable operational thresholds for the 2049 horizon year.  

1. 2049 Horizon Year Mitigating Measures 

For the 2049 horizon year scenario no deficiencies were forecasted, therefore no mitigation measures are 

recommended.   

D. Overall Study Summary 

As can be seen from the tables in this chapter, the development is forecasted to have minimal impact to 

the traffic network within the study area.  All segments are forecasted to operate below the allowable 

operation thresholds throughout the study time period.  All intersections are forecasted to operate below 

the allowable operation thresholds throughout the study time period.   

Although the traffic is forecasted to operate at an acceptable level, in order to meet ITD’s minimum safety 

guidelines on Hwy 33, left turns lanes or a two way left turn lane (TWLTL) for both intersections 4 and 5 

along with a right turn lane at Intersection 5 is warranted with or without the development.   
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IX. Appendix A:  Site Master Plan 
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X. Appendix B:  Traffic Counts 

 

Project Analysis Worksheet

Tranportation Engineering

Traffic Volume Count

Intersection Tally Sheet - One Hour

Client: DESIGNED

Project: Northern Lights Addendum 2 CHECKED

Project No.: DATE:  

Project Information

TOTAL COUNTS

1 State: Idaho ID Passenger Total

2 County: Teton N1 0

3 North-South Roadway 1750W N2 6 6

4 East-West Roadway 6500N N3 6 6

5 Type of Intersection: Three Way S1 0

6 Date Data Collected: S2 5 5

7 Time Period Analyzed: 5:00 P.M. S3 0 0

8 until 6:00 P.M. E1 0

9 E2 0

10 E3 0

11 W1 0 0

12 W2 0

13 W3 0 0

14 Total 17

Traffic Counts

29-Mar-24

N1 N2 N3

W1

W2

W3

E1

E2

E3

S1 S2 S3
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Project Analysis Worksheet

Tranportation Engineering

Traffic Volume Count

Intersection Tally Sheet - One Hour

Client: DESIGNED

Project: Northern Lights Addendum 2 CHECKED

Project No.: DATE:  

Project Information

TOTAL COUNTS

1 State: Idaho ID Passenger Total

2 County: Teton N1 0 0

3 North-South Roadway 500W N2 46 46

4 East-West Roadway 6500N N3 0

5 Type of Intersection: Three Way S1 0 0

6 Date Data Collected: S2 30 30

7 Time Period Analyzed: 5:00 P.M. S3 0

8 until 6:00 P.M. E1 4 4

9 E2 0

10 E3 2 2

11 W1 0

12 W2 0

13 W3 0

14 Total 82

Traffic Counts

29-Mar-24

N1 N2 N3

W1

W2

W3

E1

E2

E3

S1 S2 S3



Tony & Anne Campbell  Traffic Impact Study – Addendum 2 

Northern Lights  Project No. 01-22-0011 

 

Civilize, PLLC  68 | P a g e  

https://civilize-my.sharepoint.com/personal/bcrowther_civilize_design/Documents/Civilize/Civilize Work/Proj/Campbell Anne/01-22-0011 

Northern Lights/Campbell Design/400 Prelim/1000 Civil/TIS/Update 4 3 24/TIS_Northern Lights Addendum 2_2024-04-03 v1-1(BH).docx 

 

 

Project Analysis Worksheet

Tranportation Engineering

Traffic Volume Count

Intersection Tally Sheet - One Hour

Client: DESIGNED

Project: Northern Lights Addendum 2 CHECKED

Project No.: DATE:  

Project Information

TOTAL COUNTS

1 State: Idaho ID Passenger Total

2 County: Teton N1 7 7

3 North-South Roadway 500W N2 36 36

4 East-West Roadway 5750N N3 9 9

5 Type of Intersection: Four S1 6 6

6 Date Data Collected: S2 16 16

7 Time Period Analyzed: 5:00 P.M. S3 8 8

8 until 6:00 P.M. E1 6 6

9 E2 8 8

10 E3 2 2

11 W1 4 4

12 W2 9 9

13 W3 14 14

14 Total 125

Traffic Counts

29-Mar-24

N1 N2 N3

W1

W2

W3

E1

E2

E3

S1 S2 S3
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Project Analysis Worksheet

Tranportation Engineering

Traffic Volume Count

Intersection Tally Sheet - One Hour

Client: DESIGNED

Project: Northern Lights Addendum 2 CHECKED

Project No.: DATE:  

Project Information

TOTAL COUNTS

1 State: Idaho ID Passenger Total

2 County: Teton N1 0

3 North-South Roadway 5750N N2 0

4 East-West Roadway Hwy 33 N3 0

5 Type of Intersection: Three S1 22 22

6 Date Data Collected: S2 0

7 Time Period Analyzed: 5:00 P.M. S3 0 0

8 until 6:00 P.M. E1 16 16

9 E2 0

10 E3 0

11 W1 0

12 W2 0

13 W3 0 0

14 Total 38

Traffic Counts

29-Mar-24

N1 N2 N3

W1

W2

W3

E1

E2

E3

S1 S2 S3
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Project Analysis Worksheet

Tranportation Engineering

Traffic Volume Count

Intersection Tally Sheet - One Hour

Client: DESIGNED

Project: Northern Lights Addendum 2 CHECKED

Project No.: DATE:  

Project Information

TOTAL COUNTS

1 State: Idaho ID Passenger Total

2 County: Teton N1 0

3 North-South Roadway 5750N N2 0

4 East-West Roadway Hwy 33 N3 52 52

5 Type of Intersection: Three S1 0

6 Date Data Collected: S2 0

7 Time Period Analyzed: 5:00 P.M. S3 0 0

8 until 6:00 P.M. E1 0

9 E2 0

10 E3 0

11 W1 0 0

12 W2 0

13 W3 32 32

14 Total 84

Traffic Counts

29-Mar-24

N1 N2 N3

W1

W2

W3

E1

E2

E3

S1 S2 S3
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XI. Appendix C:  2024 Existing Conditions Traffic Model 

Results 
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XII. Appendix D:  2029 Buildout Traffic Model Results 

Without the Development 
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XIII. Appendix E:  2049 Horizon Year Traffic Analysis 
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XIV. Appendix F:  Left Turn Lane Warrant Analyses 

 

Project Analysis Worksheet

Tranportation Engineering

Left Hand Turn Analysis/Warrant at Unsignalized Intersections

Based on ITD Traffic Manual / NCHRP Report 745

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Description: Eastbound Traffic at Intersection 1 Horizon Years:  2024, 2029, 2049

DESIGN CRITERIA  (Input the following based on observation, historical data, and/or results of  a site specif ic study)

1 Jurisdiction ITD Horizon or Planning Year 2024 2029 2049

2 Subdivision or Development Name Northern Lights Development Type Rural Rural Rural

3 Name of Major Roadway US Hwy. 33 No. of lanes on the major roadway Two Two Two

4 Name of Minor Roadway/Approach 5750W Number of Legs Four Four Four

5 Peak Hour PM Peak-hr, left-turn lane vol 27 31 54 (vehicles per hour)

6 Posted Speed Limit (MPH) 55 Major Roadway Peak-hr vol 300 345 602 (veh/hour/lane).

Analysis -  Table and graph reproduced from NCHRP Report 745  (Axes on the graph are reversed from source)

Intersection Eastbound Traff ic at Intersection 1 Horizon Years 2024, 2029, 2049

1 Consult chart below and evaluate the type of intersection and the left-turn, peak-hour volume

Left Turn Three Leg Intersection, Four Leg Intersection, Three Leg Intersection, Four Leg Intersection, Three Leg Intersection, Four Leg Intersection, 

Peak Hour Major Two-Lane Highway Major Two-Lane Highway Major Four-Lane Highway Major Four-Lane Highway Major Four-Lane Highway Major Four-Lane Highway

Volume  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that 

Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane

(Veh/hr) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane)

5 200 150 75 50 450 50

10 100 50 75 25 300 50

15 100 50 50 25 250 50

20 50 <50 50 25 200 50

25 50 <50 50 <25 200 50

30 50 <50 50 <25 150 50

35 50 <50 50 <25 150 50

40 50 <50 50 <25 150 50

45 50 <50 50 <25 150 <50

50 50 <50 50 <25 100 <50

2 Check the plotted point(s) on the chart below against the anticpated intersection of major-road volume and peak-hour left-turn volume in the volume advancing.

ITD Traffic Manual, Section 3B.04 White Lane Line Pavement Markings and Warrants
Warrants for left-turn lanes on uncontrolled highways can be found in “NCHRP Report 745 – Left-Turn 
Accommodations at Unsignalized Intersections.”

NCHRP Report 745 - Left-Turn Accommodations at Unsignalized Intersections

Before installing a left-turn lane (or any other roadway improvement), it is necessary to consider the characteristics of the 

location where it would be installed. These characteristics guide the practitioner’s decisions about whether to install the 
lane and what specific design criteria need to be emphasized to optimize the operation of the lane at that location. 

The basic geometry of the intersection needed for use with the warrants is the number of lanes on the major roadway and 
the number of approaches to the intersection. The number of approaches and the development type (rural or urban/ 

suburban) are included in the warrants because the crash prediction methodology used to develop the warrants varied by 
these features. Rural crash prediction equations vary by number of lanes on the major roadway, so the warrants for rural 

highways also vary by number of lanes.

Technical warrants are an important element of the decision-making process; however, other factors should also be 

considered when deciding whether to install a left-turn lane, including:

• Sight distance relative to the position of the driver and
• Design consistency within the corridor.

These factors should be considered in conjunction with the numerical warrants. 
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Project Analysis Worksheet

Tranportation Engineering

Left Hand Turn Analysis/Warrant at Unsignalized Intersections

Based on ITD Traffic Manual / NCHRP Report 745

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Description: Westbound Traffic at Intersection 1 Horizon Years:  2024, 2029, 2049

DESIGN CRITERIA  (Input the following based on observation, historical data, and/or results of  a site specif ic study)

1 Jurisdiction ITD Horizon or Planning Year 2024 2029 2049

2 Subdivision or Development Name Northern Lights Development Type Rural Rural Rural

3 Name of Major Roadway US Hwy. 33 No. of lanes on the major roadway Two Two Two

4 Name of Minor Roadway/Approach 500W Number of Legs Four Four Four

5 Peak Hour PM Peak-hr, left-turn lane vol 1 1 2 (vehicles per hour)

6 Posted Speed Limit (MPH) 55 Major Roadway Peak-hr vol 300 345 602 (veh/hour/lane).

Analysis -  Table and graph reproduced from NCHRP Report 745  (Axes on the graph are reversed from source)

Intersection Westbound Traff ic at Intersection 1 Horizon Years 2024, 2029, 2049

1 Consult chart below and evaluate the type of intersection and the left-turn, peak-hour volume

Left Turn Three Leg Intersection, Four Leg Intersection, Three Leg Intersection, Four Leg Intersection, Three Leg Intersection, Four Leg Intersection, 

Peak Hour Major Two-Lane Highway Major Two-Lane Highway Major Four-Lane Highway Major Four-Lane Highway Major Four-Lane Highway Major Four-Lane Highway

Volume  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that  Peak-Hour Volume that 

Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane Warrants a Left-Turn Lane

(Veh/hr) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane) (Veh/hr/lane)

5 200 150 75 50 450 50

10 100 50 75 25 300 50

15 100 50 50 25 250 50

20 50 <50 50 25 200 50

25 50 <50 50 <25 200 50

30 50 <50 50 <25 150 50

35 50 <50 50 <25 150 50

40 50 <50 50 <25 150 50

45 50 <50 50 <25 150 <50

50 50 <50 50 <25 100 <50

2 Check the plotted point(s) on the chart below against the anticpated intersection of major-road volume and peak-hour left-turn volume in the volume advancing.

ITD Traffic Manual, Section 3B.04 White Lane Line Pavement Markings and Warrants
Warrants for left-turn lanes on uncontrolled highways can be found in “NCHRP Report 745 – Left-Turn 
Accommodations at Unsignalized Intersections.”

NCHRP Report 745 - Left-Turn Accommodations at Unsignalized Intersections

Before installing a left-turn lane (or any other roadway improvement), it is necessary to consider the characteristics of the 

location where it would be installed. These characteristics guide the practitioner’s decisions about whether to install the 
lane and what specific design criteria need to be emphasized to optimize the operation of the lane at that location. 

The basic geometry of the intersection needed for use with the warrants is the number of lanes on the major roadway and 
the number of approaches to the intersection. The number of approaches and the development type (rural or urban/ 

suburban) are included in the warrants because the crash prediction methodology used to develop the warrants varied by 
these features. Rural crash prediction equations vary by number of lanes on the major roadway, so the warrants for rural 

highways also vary by number of lanes.

Technical warrants are an important element of the decision-making process; however, other factors should also be 

considered when deciding whether to install a left-turn lane, including:

• Sight distance relative to the position of the driver and
• Design consistency within the corridor.

These factors should be considered in conjunction with the numerical warrants. 
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XV. Appendix G:  Right Turn Lane Warrant Analyses 

 

Project Analysis Worksheet

Tranportation Engineering

Right-Hand Turn Analysis/Warrant for Uncontrolled Roads Intersecting with Public Highways/Approaches

Based on ITD Traffic Manual 

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Description: Westbound on Highway 33 at Intersection 1 Horizon Years:  2024, 2029, 2049

DESIGN CRITERIA  (Input the following based on observation, historical data, and/or results of  a site specif ic study)

1 Jurisdiction ITD Horizon or Planning Year 2024 2029 2049

2 Subdivision or Development Name Northern Lights Development Type Rural Rural Rural

3 Name of Major Roadway US Hwy. 33 No. of lanes on the major roadway Two Two Two

4 Name of Minor Roadway/Approach 5750W Number of legs Four Four Four

5 Peak Hour PM Major roadway volume 347 399 696 (veh/hour/lane).

6 Posted Speed Limit (MPH) 55 Right-Turn, Peak Hour Vol 1 1 2 (veh/hour).

Analysis -  Table and graph reproduced from NCHRP Report 745  (Axes on the graph are reversed from source) .

Intersection Westbound on Highway 33 at Intersection 1 Horizon Years 2024, 2029, 2049

1 Consult chart below and evaluate the type of intersection and the left-turn, peak-hour volume

Posted Speed < 45 MPH Posted Speed < 45 MPH Posted Speed >/= 45 MPH

Highway Volume Right Turn Right Turn

Outside Lane Only Peak Hour Peak Hour

Including R-T Volume Volume Volume

(Veh/hr/lane) (veh/hr) (veh/hr)

0 100 100

100 100 100

200 87 87

300 73 35

400 60 25

500 47 20

600 33 <20

700 20 <20

800 <20 <20

900 <20 <20

1000 <20 <20

2 Check the plotted point(s) on the chart below against the anticpated intersection of major-road volume and peak-hour left-turn volume in the volume advancing.

ITD Traffic Manual, Section 3B.04 White Lane Line Pavement Markings and Warrants

A right-turn lane warrant is shown in Figure 3B-1 that can be used for uncontrolled highways intersecting with public roads 

or approaches. Right-turn lanes can be further analyzed using the economic analysis procedure for right-turn deceleration 
lanes described in the article “Operational and Safety Effects of Right-Turn Deceleration Lanes on Urban and Suburban

Arterials” that was published in the “Transportation Research Record, Volume 2023.” The methodology can be used for 

rural highways in addition to urban and suburban arterials
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Project Analysis Worksheet

Tranportation Engineering

Right-Hand Turn Analysis/Warrant for Uncontrolled Roads Intersecting with Public Highways/Approaches

Based on ITD Traffic Manual 

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Description: Northbound on Highway 33 at Intersection 1 Horizon Years:  2024, 2029, 2049

DESIGN CRITERIA  (Input the following based on observation, historical data, and/or results of  a site specif ic study)

1 Jurisdiction ITD Horizon or Planning Year 2024 2029 2049

2 Subdivision or Development Name Northern Lights Development Type Rural Rural Rural

3 Name of Major Roadway US Hwy. 33 No. of lanes on the major roadway Two Two Two

4 Name of Minor Roadway/Approach 500W Number of legs Four Four Four

5 Peak Hour PM Major roadway volume 347 399 696 (veh/hour/lane).

6 Posted Speed Limit (MPH) 55 Right-Turn, Peak Hour Vol 87 100 175 (veh/hour).

Analysis -  Table and graph reproduced from NCHRP Report 745  (Axes on the graph are reversed from source) .

Intersection Northbound on Highway 33 at Intersection 1 Horizon Years 2024, 2029, 2049

1 Consult chart below and evaluate the type of intersection and the left-turn, peak-hour volume

Posted Speed < 45 MPH Posted Speed < 45 MPH Posted Speed >/= 45 MPH

Highway Volume Right Turn Right Turn

Outside Lane Only Peak Hour Peak Hour

Including R-T Volume Volume Volume

(Veh/hr/lane) (veh/hr) (veh/hr)

0 100 100

100 100 100

200 87 87

300 73 35

400 60 25

500 47 20

600 33 <20

700 20 <20

800 <20 <20

900 <20 <20

1000 <20 <20

2 Check the plotted point(s) on the chart below against the anticpated intersection of major-road volume and peak-hour left-turn volume in the volume advancing.

ITD Traffic Manual, Section 3B.04 White Lane Line Pavement Markings and Warrants

A right-turn lane warrant is shown in Figure 3B-1 that can be used for uncontrolled highways intersecting with public roads 

or approaches. Right-turn lanes can be further analyzed using the economic analysis procedure for right-turn deceleration 
lanes described in the article “Operational and Safety Effects of Right-Turn Deceleration Lanes on Urban and Suburban

Arterials” that was published in the “Transportation Research Record, Volume 2023.” The methodology can be used for 

rural highways in addition to urban and suburban arterials
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XVI. Appendix H:  Segment LOS Calculations 

2024 – Seg 1 – Hwy 33 

 

  

Project Analysis Worksheet

Tranportation Engineering

Segment LOS for Class I Two-Lane Rural Highway

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Input Cell Calc Cell Input Cell

Road Name Hwy 33 FFS=BFFS-fLS-fA 63.25 mph HCM Eq. 15-2

Lane Width 12 ft

Shoulder Width 6 ft Base Free Flow Speed (BFFS) 65 mph From HCM:  BFFS = Speed Limit + 10

Total Accesses 7 Accesses Lane/Shoulder Width Adj. FLS 0 From HCM Ex. 15-7

Segment Length 1 miles Accesses/mile 7.00 Accesses

Speed Limit 55 mph Round down nearest 10 0.00 Auto roundown to nearest 10

PHF 0.88 HCM Ex. 15-5 Rounded down FFS reduction 0 mph From HCM Ex. 15-8

Truck % 6% Round down value 7.00 Difference for interpolation

RV % 5% Interpolated FFS reduction 1.75 mph Every 10 access/mile = 2.5 reduction

Grade % 0% Access Density Reduction fa 1.75 mph From HCM Ex. 15-8

No Passing % 0%

Calc Cell Input Cell Calc Cell Input Cell

Direction 1 Volume 300 vph

Direction 2 Volume 347 vph ATS = FFS – 0.00776(v1,ats + v2,ats) – fnp,ats From HCM Eq. 15-6

Equvalent Trucks Et 1.2 From HCM Ex. 15-18 No Pass Adj Factor fnp 3 From HCM Ex. 15-15

Equvalent RV ER 1 From HCM Ex. 15-18 ATS 54.48 mph

Heavy Veh Adj. fhv 0.99 From HCM Eq. 15-8

Grade Adj. fg 1 From HCM Ex. 15-16

Calc Cell Input Cell

Demand Flow Eq. From HCM Eq. 15-3 Capacity 1700 vph

Direction 1 300 vph

v/c ratio 0.18

LOS B

Direction 1 Demand Flow (v1) 345 vph Direction 2 347 vph

Direction 2 Demand Flow (v2) 399 vph v/c ratio 0.20

LOS B

Percent Time Spent Following (PTSF) From HCM Eq. 15-9

Base Percent Time Spent Following (BPTSF d) From HCM Eq. 15-10

Coefficient a -0.0018 From HCM Ex. 15-20

Coefficient b 0.923 From HCM Ex. 15-20

BPTSFd 29.39

No pass zone adj. 51.2 From HCM Ex. 15-21

PTSF 53.13

ATS LOS B From HCM Ex. 15-3

PTSF LOS B From HCM Ex. 15-4

v/c Ratio LOS B

Percent Time Spent Following (PTSF) (Step 6)

v/c ratio (Step #5)

Level of Service (LOS) (Step 7)

Input Data (Step #1) Free Flow Speed (FFS) Calcs (Step #2)

Demand Flow Rate (Step #3) Average Travel Speed (ATS) (Step #4)
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2024 – Seg 2 – 500W 

 

  

Project Analysis Worksheet

Tranportation Engineering

Segment LOS for Class III Two-Lane Rural Highway

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Input Cell Calc Cell Input Cell

Road Name 500W FFS=BFFS-fLS-fA 40.00 mph HCM Eq. 15-2

Lane Width 12 ft

Shoulder Width 3 ft Base Free Flow Speed (BFFS) 45 mph From HCM:  BFFS = Speed Limit + 10

Total Accesses 2 Accesses Lane/Shoulder Width Adj. FLS 3 From HCM Ex. 15-7

Segment Length 0.25 miles Accesses/mile 8.00 Accesses

Speed Limit 35 mph Round down nearest 10 0.00 Auto roundown to nearest 10

PHF 0.88 HCM Ex. 15-5 Rounded down FFS reduction 0 mph From HCM Ex. 15-8

Truck % 5% Round down value 8.00 Difference for interpolation

RV % 5% Interpolated FFS reduction 2.00 mph Every 10 access/mile = 2.5 reduction

Grade % 0% Access Density Reduction fa 2.00 mph From HCM Ex. 15-8

No Passing % 0%

Calc Cell Input Cell Calc Cell Input Cell

Direction 1 Volume 74 vph

Direction 2 Volume 31 vph ATS = FFS – 0.00776(v1,ats + v2,ats) – fnp,ats From HCM Eq. 15-6

Equvalent Trucks Et 1.9 From HCM Ex. 15-11 No Pass Adj Factor fnp 0.2 From HCM Ex. 15-15

Equvalent RV ER 1 From HCM Ex. 15-11 ATS 38.83 mph

Heavy Veh Adj. fhv 0.96 From HCM Eq. 15-5

Grade Adj. fg 1 From HCM Ex. 15-9 Calc Cell Input Cell

Capacity 1700 vph

Demand Flow Eq. From HCM Eq. 15-3 Direction 1 74 vph

v/c ratio 0.04

LOS A

Direction 2 31 vph

Direction 1 Demand Flow (v1) 88 vph v/c ratio 0.0182

Direction 2 Demand Flow (v2) 37 vph LOS A

Percent of Free Flow Speed (PFFS)

PFFS = ATS/FFS 97.1% PFFS LOS A

ATS 38.83 mph v/c ratio LOS A

FFS 40.00 mph

Percent of Free Flow Speed (PFFS)

Free Flow Speed (FFS) Calcs (Step #2)Input Data (Step #1)

Demand Flow Rate (Step #3) Average Travel Speed (ATS) (Step #4)

Level of Service (LOS)

v/c ratio (Step #5)
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2029 – Seg 1 – Hwy 33 

 

  

Project Analysis Worksheet

Tranportation Engineering

Segment LOS for Class I Two-Lane Rural Highway

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Input Cell Calc Cell Input Cell

Road Name Hwy 33 FFS=BFFS-fLS-fA 63.25 mph HCM Eq. 15-2

Lane Width 12 ft

Shoulder Width 6 ft Base Free Flow Speed (BFFS) 65 mph From HCM:  BFFS = Speed Limit + 10

Total Accesses 7 Accesses Lane/Shoulder Width Adj. FLS 0 From HCM Ex. 15-7

Segment Length 1 miles Accesses/mile 7.00 Accesses

Speed Limit 55 mph Round down nearest 10 0.00 Auto roundown to nearest 10

PHF 0.88 HCM Ex. 15-5 Rounded down FFS reduction 0 mph From HCM Ex. 15-8

Truck % 6% Round down value 7.00 Difference for interpolation

RV % 5% Interpolated FFS reduction 1.75 mph Every 10 access/mile = 2.5 reduction

Grade % 0% Access Density Reduction fa 1.75 mph From HCM Ex. 15-8

No Passing % 0%

Calc Cell Input Cell Calc Cell Input Cell

Direction 1 Volume 354 vph

Direction 2 Volume 406 vph ATS = FFS – 0.00776(v1,ats + v2,ats) – fnp,ats From HCM Eq. 15-6

Equvalent Trucks Et 1.2 From HCM Ex. 15-18 No Pass Adj Factor fnp 3 From HCM Ex. 15-15

Equvalent RV ER 1 From HCM Ex. 15-18 ATS 53.47 mph

Heavy Veh Adj. fhv 0.99 From HCM Eq. 15-8

Grade Adj. fg 1 From HCM Ex. 15-16

Calc Cell Input Cell

Demand Flow Eq. From HCM Eq. 15-3 Capacity 1700 vph

Direction 1 354 vph

v/c ratio 0.21

LOS C

Direction 1 Demand Flow (v1) 407 vph Direction 2 406 vph

Direction 2 Demand Flow (v2) 467 vph v/c ratio 0.24

LOS C

Percent Time Spent Following (PTSF) From HCM Eq. 15-9

Base Percent Time Spent Following (BPTSF d) From HCM Eq. 15-10

Coefficient a -0.0018 From HCM Ex. 15-20

Coefficient b 0.923 From HCM Ex. 15-20

BPTSFd 33.34

No pass zone adj. 51.2 From HCM Ex. 15-21

PTSF 57.18

ATS LOS B From HCM Ex. 15-3

PTSF LOS C From HCM Ex. 15-4

v/c Ratio LOS C

Percent Time Spent Following (PTSF) (Step 6)

v/c ratio (Step #5)

Level of Service (LOS) (Step 7)

Input Data (Step #1) Free Flow Speed (FFS) Calcs (Step #2)

Demand Flow Rate (Step #3) Average Travel Speed (ATS) (Step #4)
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2029 – Seg 2 – 500W 

 

  

Project Analysis Worksheet

Tranportation Engineering

Segment LOS for Class III Two-Lane Rural Highway

Client: DESIGNED BLH

Project: Northern Lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Input Cell Calc Cell Input Cell

Road Name 500W FFS=BFFS-fLS-fA 40.00 mph HCM Eq. 15-2

Lane Width 12 ft

Shoulder Width 3 ft Base Free Flow Speed (BFFS) 45 mph From HCM:  BFFS = Speed Limit + 10

Total Accesses 2 Accesses Lane/Shoulder Width Adj. FLS 3 From HCM Ex. 15-7

Segment Length 0.25 miles Accesses/mile 8.00 Accesses

Speed Limit 35 mph Round down nearest 10 0.00 Auto roundown to nearest 10

PHF 0.88 HCM Ex. 15-5 Rounded down FFS reduction 0 mph From HCM Ex. 15-8

Truck % 5% Round down value 8.00 Difference for interpolation

RV % 5% Interpolated FFS reduction 2.00 mph Every 10 access/mile = 2.5 reduction

Grade % 0% Access Density Reduction fa 2.00 mph From HCM Ex. 15-8

No Passing % 0%

Calc Cell Input Cell Calc Cell Input Cell

Direction 1 Volume 114 vph

Direction 2 Volume 70 vph ATS = FFS – 0.00776(v1,ats + v2,ats) – fnp,ats From HCM Eq. 15-6

Equvalent Trucks Et 1.9 From HCM Ex. 15-11 No Pass Adj Factor fnp 0.2 From HCM Ex. 15-15

Equvalent RV ER 1 From HCM Ex. 15-11 ATS 38.10 mph

Heavy Veh Adj. fhv 0.96 From HCM Eq. 15-5

Grade Adj. fg 1 From HCM Ex. 15-9 Calc Cell Input Cell

Capacity 1700 vph

Demand Flow Eq. From HCM Eq. 15-3 Direction 1 114 vph

v/c ratio 0.07

LOS A

Direction 2 70 vph

Direction 1 Demand Flow (v1) 135 vph v/c ratio 0.0412

Direction 2 Demand Flow (v2) 83 vph LOS A

Percent of Free Flow Speed (PFFS)

PFFS = ATS/FFS 95.3% PFFS LOS A

ATS 38.10 mph v/c ratio LOS A

FFS 40.00 mph

Percent of Free Flow Speed (PFFS)

Free Flow Speed (FFS) Calcs (Step #2)Input Data (Step #1)

Demand Flow Rate (Step #3) Average Travel Speed (ATS) (Step #4)

Level of Service (LOS)

v/c ratio (Step #5)
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2049 – Seg 1 – Hwy 33 

 

  

Project Analysis Worksheet

Tranportation Engineering

Segment LOS for Class I Two-Lane Rural Highway

Client: DESIGNED BLH

Project: Northern lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Input Cell Calc Cell Input Cell

Road Name Hwy 33 FFS=BFFS-fLS-fA 63.25 mph HCM Eq. 15-2

Lane Width 12 ft

Shoulder Width 6 ft Base Free Flow Speed (BFFS) 65 mph From HCM:  BFFS = Speed Limit + 10

Total Accesses 7 Accesses Lane/Shoulder Width Adj. FLS 0 From HCM Ex. 15-7

Segment Length 1 miles Accesses/mile 7.00 Accesses

Speed Limit 55 mph Round down nearest 10 0.00 Auto roundown to nearest 10

PHF 0.88 HCM Ex. 15-5 Rounded down FFS reduction 0 mph From HCM Ex. 15-8

Truck % 6% Round down value 7.00 Difference for interpolation

RV % 5% Interpolated FFS reduction 1.75 mph Every 10 access/mile = 2.5 reduction

Grade % 0% Access Density Reduction fa 1.75 mph From HCM Ex. 15-8

No Passing % 0%

Calc Cell Input Cell Calc Cell Input Cell

Direction 1 Volume 602 vph

Direction 2 Volume 696 vph ATS = FFS – 0.00776(v1,ats + v2,ats) – fnp,ats From HCM Eq. 15-6

Equvalent Trucks Et 1.2 From HCM Ex. 15-18 No Pass Adj Factor fnp 1.7 From HCM Ex. 15-15

Equvalent RV ER 1 From HCM Ex. 15-18 ATS 49.97 mph

Heavy Veh Adj. fhv 0.99 From HCM Eq. 15-8

Grade Adj. fg 1 From HCM Ex. 15-16

Calc Cell Input Cell

Demand Flow Eq. From HCM Eq. 15-3 Capacity 1700 vph

Direction 1 602 vph

v/c ratio 0.35

LOS C

Direction 1 Demand Flow (v1) 692 vph Direction 2 696 vph

Direction 2 Demand Flow (v2) 800 vph v/c ratio 0.41

LOS C

Percent Time Spent Following (PTSF) From HCM Eq. 15-9

Base Percent Time Spent Following (BPTSF d) From HCM Eq. 15-10

Coefficient a -0.0038 From HCM Ex. 15-20

Coefficient b 0.84 From HCM Ex. 15-20

BPTSFd 56.03

No pass zone adj. 45.2 From HCM Ex. 15-21

PTSF 76.99

ATS LOS C From HCM Ex. 15-3

PTSF LOS D From HCM Ex. 15-4

v/c Ratio LOS C

Percent Time Spent Following (PTSF) (Step 6)

v/c ratio (Step #5)

Level of Service (LOS) (Step 7)

Input Data (Step #1) Free Flow Speed (FFS) Calcs (Step #2)

Demand Flow Rate (Step #3) Average Travel Speed (ATS) (Step #4)
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Project Analysis Worksheet

Tranportation Engineering

Segment LOS for Class III Two-Lane Rural Highway

Client: DESIGNED BLH

Project: Northern lights Addendum 2 CHECKED BLH

Project No.: DATE:  

Input Cell Calc Cell Input Cell

Road Name 500W FFS=BFFS-fLS-fA 40.00 mph HCM Eq. 15-2

Lane Width 12 ft

Shoulder Width 3 ft Base Free Flow Speed (BFFS) 45 mph From HCM:  BFFS = Speed Limit + 10

Total Accesses 2 Accesses Lane/Shoulder Width Adj. FLS 3 From HCM Ex. 15-7

Segment Length 0.25 miles Accesses/mile 8.00 Accesses

Speed Limit 35 mph Round down nearest 10 0.00 Auto roundown to nearest 10

PHF 0.88 HCM Ex. 15-5 Rounded down FFS reduction 0 mph From HCM Ex. 15-8

Truck % 5% Round down value 8.00 Difference for interpolation

RV % 5% Interpolated FFS reduction 2.00 mph Every 10 access/mile = 2.5 reduction

Grade % 0% Access Density Reduction fa 2.00 mph From HCM Ex. 15-8

No Passing % 0%

Calc Cell Input Cell Calc Cell Input Cell

Direction 1 Volume 191 vph

Direction 2 Volume 117 vph ATS = FFS – 0.00776(v1,ats + v2,ats) – fnp,ats From HCM Eq. 15-6

Equvalent Trucks Et 1.9 From HCM Ex. 15-11 No Pass Adj Factor fnp 0.2 From HCM Ex. 15-15

Equvalent RV ER 1 From HCM Ex. 15-11 ATS 36.96 mph

Heavy Veh Adj. fhv 0.96 From HCM Eq. 15-5

Grade Adj. fg 1 From HCM Ex. 15-9 Calc Cell Input Cell

Capacity 1700 vph

Demand Flow Eq. From HCM Eq. 15-3 Direction 1 191 vph

v/c ratio 0.11

LOS A

Direction 2 117 vph

Direction 1 Demand Flow (v1) 227 vph v/c ratio 0.0688

Direction 2 Demand Flow (v2) 139 vph LOS A

Percent of Free Flow Speed (PFFS)

PFFS = ATS/FFS 92.4% PFFS LOS A

ATS 36.96 mph v/c ratio LOS A

FFS 40.00 mph

Percent of Free Flow Speed (PFFS)

Free Flow Speed (FFS) Calcs (Step #2)Input Data (Step #1)

Demand Flow Rate (Step #3) Average Travel Speed (ATS) (Step #4)

Level of Service (LOS)

v/c ratio (Step #5)


