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Technical Memo 
Date: Tuesday, May 7, 2019 

Project: Southern Meade County Corridor Study 

To: Study Advisory Team 

From: HDR 

Subject: Existing and Future No-Build Conditions Traffic Operations

 

Introduction  
This memorandum presents results from a traffic operations analysis of the Southern Meade 

Corridor Study area for the following analysis periods:   

 Existing Conditions (Year 2019) 

 2045 Planning Horizon No-Build Conditions (2045 No-Build Conditions) 

 

The purpose of this memorandum is to identify traffic operational needs at primary intersections 

and along highway segments throughout the traffic analysis study area, which is bound by the 

following: 

 Elk Creek Road (north boundary) 

 143rd Avenue (east) 

 Meade County line (south) 

 Erickson Ranch Road (west) 

 

Elk Vale Road was not part of the original study area, but was included in the traffic forecasts 

because of its regional importance to connectivity along the eastern edge of the study area.  Elk 

Vale Road provides a direct north/south connection to I-90 (Exit 61) and US16 Bypass.    

 

In addition to intersection traffic operations analyses of existing and future-year conditions, a 

two-lane highway operations analysis and planning-level roadway capacity analysis were also 

conducted to evaluate peak hour and daily highway segment operations.    

 

This analysis also serves as a baseline for the development and evaluation of proposed 

concepts for a new east/west corridor between Erickson Ranch Road and 143rd Avenue that will 

be carried into conceptual design.   
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Traffic Data 
Traffic data used to develop the 2019 Existing Conditions and 2045 No-Build Conditions volume 

sets is summarized as follows: 

 

Peak hour (morning and afternoon/evening) intersection turning movement counts: 

 Collected by consultant team on Tuesday, February 19, 2019 

 

 

24-hour roadway segment counts: 

 Collected by consultant team on Tuesday, February 19, 2019 

 

Traffic forecasts were based on output from the Rapid City Metropolitan Planning Organization 

(MPO) travel demand model.  The following model versions were used:  

 2013 – base year 

 2040 – planning horizon  

 

Heavy vehicle percentages and peak hour factors (PHF) used in the analysis were obtained 

from the peak hour intersection turning movement counts. 

 

Traffic Volume Development 
Daily segment volumes and AM and PM peak hour intersection volumes were developed for 

both the 2019 Existing Condition and 2045 Planning Horizon No-Build Conditions scenarios.   

 

The 2019 Existing Conditions volume set was developed for the study area using the 2019 

segment and peak hour counts, factored to a design season (August) to account for seasonal 

fluctuations.  Intersection turning movement volumes were smoothed across the corridor. 

 

Traffic forecasts for 2045 were prepared using the most current version of the Rapid City MPO 

travel demand model (year 2040).  Methodology used in the development of segment and 

intersection peak hour forecasts was consistent with NCHRP 765: Analytical Travel Forecasting 

Approaches for Project-Level Planning and Design.   

 

Analysis traffic volumes for the 2019 Existing Conditions and 2045 No-Build Conditions are 

summarized provided in Figures 1 and 2.  The Traffic Forecasts technical memorandum 

presents more details regarding the development of existing conditions and future-year peak 

hour traffic volumes.   
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Traffic Operations Analysis Methodology    
Intersection peak hour level of service (LOS) was calculated using 6th Edition of the Highway 

Capacity Manual (HCM6) analysis methodology replicated in Highway Capacity Software 

version 7.6 (HCS7).  HCM6 analysis methods measure average control delay in terms of 

seconds of delay per vehicle (sec/veh) at intersections and percent time-spent following (PTSF) 

on two-lane highways.  LOS values can be applied to these measures in accordance with 

thresholds presented in Table 1.   

 

Table 1: Level of Service Thresholds 

LOS 

Intersection Delay per Vehicle (sec/veh) Two-Lane Highways PTSF 

Signalized 
Intersections 

Two-Way Stop-
Control*, 

All-Way Stop-Control, 
and Roundabouts 

Percent Time-Spent Following 
(PTSF) Class II Highway 

A ≤ 10 ≤ 10 ≤ 40 

B > 10 – 20 > 10 – 15 > 40 – 55 

C > 20 - 35 > 15 - 25 > 55 – 70 

D > 35 – 55 > 25 – 35 > 70 – 85 

E > 55 – 80 > 35 – 50 > 85 

F 
Demand exceeds 

capacity; 
> 80 

Demand exceeds 
capacity; 

> 50 

Demand exceeds capacity 
 

Source: Transportation Research Board, HCM6. 

* Two-way stop-control LOS reflects worst-case stop-controlled approach. 

 

HCS7 modules used for this analysis include: 

 Two-Way Stop-Controlled (TWSC) Intersections – HCS7 TWSC Module 

 All-Way Stop-Controlled (AWSC) Intersections – HCS7 AWSC Module 

 Two-Lane Highway Segments – HCS7 Two-Lane Module 

 

Current HCM6 methodology does not directly analyze yield-control intersections.  For this study, 

all yield-control approaches will be analyzed as stop-control. 

 

Level of Service Goals for Study 
The following minimum allowable LOS thresholds have been established for this study: 

 Signalized intersections minimum allowable LOS – LOS B 

 Two-way stop-controlled intersections LOS – LOS B (worst-case stop-controlled 

approach) 

 Two-lane highways 

o Rural collector LOS – LOS C 

o Rural minor arterial LOS – LOS B 
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These LOS thresholds will be used to identify areas of operational needs along the corridor.  In 

future Build Conditions operational analysis memoranda, these thresholds will be used to guide 

the development of potential improvements and subsequent evaluation of concepts.   

 

This memorandum focuses on the traffic operations at the following existing study area 

intersections: 

 Elk Creek Road & Erickson Ranch Road 

 Elk Creek Road & Haines Avenue 

 Elk Creek Road & 143rd Avenue 

 Peaceful Pines Road/Deadwood Avenue & Erickson Ranch Road 

 224th Street & 143rd Avenue 

 

Intersection Traffic Operations Analysis 
The Existing Conditions traffic operations analysis reflects a scenario that analyzes the current 

network, using recently collected traffic counts (2019) and existing roadway conditions such as 

number of lanes, intersection traffic control, speed limits, signal timings, etc.   

 

The 2019 Existing Conditions intersection operations are summarized in the Table 2.  HCS7 

analysis reports are provided in Appendix A. 

 

Table 2: Study Area Intersections – Existing Conditions 

Study Intersection 
Intersection 
Control Type 

AM Peak Period PM Peak Period 

Avg. Delay 
(sec/veh) 

LOS 
Avg. Delay 
(sec/veh) 

LOS 

Elk Creek Road &  
Erickson Ranch Road 

TWSC* 
N/S approaches 

10.2 B 9.6 B 

Elk Creek Road &  
Haines Avenue 

AWSC 7.2 A 7.6 A 

Elk Creek Road &  
143rd Avenue 

TWSC* 
S approach 

8.9 A 8.9 A 

Peaceful Pines Road/ 
Deadwood Avenue &  
Erickson Ranch Road 

TWSC* 
N approach 

9.8 A 9.3 A 

224th Street &  
143rd Avenue 

TWSC* 
N approach 

8.6 A 8.7 A 

* Two-way stop-control LOS reflects worst-case stop-controlled approach. 

 

The purpose of the 2045 No-Build Conditions analysis is to identify future-year needs and help 

guide the subsequent development of potential improvements within the study area.  

Operational results are summarized in Table 3 and the HCS7 analysis reports are provided in 

Appendix B. 
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Table 3: Study Area Intersections – 2045 No-Build Conditions 

Study Intersection 
Intersection 
Control Type 

AM Peak Period PM Peak Period 

Avg. Delay 
(sec/veh) 

LOS 
Avg. Delay 
(sec/veh) 

LOS 

Elk Creek Road &  
Erickson Ranch Road 

TWSC* 
N/S approaches 

13.2 B 12.0 B 

Elk Creek Road &  
Haines Avenue 

AWSC 7.9 A 8.3 A 

Elk Creek Road &  
143rd Avenue 

TWSC* 
S approach 

9.5 A 9.5 A 

Peaceful Pines Road/ 
Deadwood Avenue &  
Erickson Ranch Road 

TWSC* 
N approach 

11.1 A 9.7 A 

224th Street &  
143rd Avenue 

TWSC* 
N approach 

8.8 A 8.7 A 

* Two-way stop-control LOS reflects worst-case stop-controlled approach. 

 

Two-Lane Highway Traffic Operations Analysis  
Two-lane highway segments were analyzed using Existing Conditions and 2045 No-Build 

Conditions traffic volumes for the following paved highway segments: 

 Erickson Ranch Road 

 Haines Avenue – north of Virginia Lane 

 Haines Avenue – south of Virginia Lane 

 Elk Creek Road 

 

Similar to the intersection analyses, the existing conditions analysis reflects roadway geometrics 

and conditions that present in 2019.  The 2045 No-Build Conditions assumes the same roadway 

conditions, but updates traffic volumes with the future-year forecasts.  HCM6 methodology does 

not currently support analysis of gravel roadway segments, and thus existing gravel roadways 

were not analyzed as part of this review.   

 

Two-lane highway operational analyses for the 2019 Existing Conditions and 2045 No-Build 

Conditions are summarized in Tables 4 and 5, respectively.  It was found that all analyzed 

segments were resulted in a LOS C or better, which meet rural collector LOS goals for this 

study.  Segments with the greatest percentage of time a vehicle spends following another 

vehicle are located towards the southern study area boundary and exhibit higher commuter 

volumes to/from Rapid City.     
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Table 4: Two-Lane Highway Segments – Existing Conditions 

Study Two-Lane 
Highway Segment 

Functional 
Classification 

Peak 
Hour 

Peak 
Direction of 

Travel 

AM Peak Period PM Peak Period 

PTSF1 
(%) 

LOS 
PTSF1 

(%) 
LOS 

Erickson Ranch Rd 
Elk Creek Rd – 
Westridge Rd 

Rural 
Collector 

AM SB 38.7 A   

PM NB   30.3 A 

Erickson Ranch Rd 
Westridge Rd –  

Peaceful Pines Rd 

Rural 
Collector 

AM SB 60.4 C   

PM NB   52.9 B 

Haines Avenue 
Elk Creek Rd –  

Virginia Ln 

Rural 
Collector 

AM SB 36.4 A   

PM NB   32.1 A 

Haines Avenue 
Virginia Ln –  

Pennington County 

Rural 
Collector 

AM SB 51.2 B   

PM NB   53.0 B 

Elk Creek Road 
Erickson Ranch Rd – 

Haines Ave 

Rural 
Collector 

AM EB 22.1 A   

PM WB   22.0 A 

1 PTSF reflects analysis in the peak direction 

 

 

 

Table 5: Two-Lane Highway Segments – 2045 No-Build Conditions 

Study Two-Lane 
Highway Segment 

Functional 
Classification 

Peak 
Hour 

Peak 
Direction of 

Travel 

AM Peak Period PM Peak Period 

PTSF1 
(%) 

LOS 
PTSF1 

(%) 
LOS 

Erickson Ranch Rd 
Elk Creek Rd – 
Westridge Rd 

Rural 
Collector 

AM SB 45.0 B   

PM NB   38.9 A 

Erickson Ranch Rd 
Westridge Rd –  

Peaceful Pines Rd 

Rural 
Collector 

AM SB 65.1 C   

PM NB   58.4 C 

Haines Avenue 
Elk Creek Rd –  

Virginia Ln 

Rural 
Collector 

AM SB 47.1 B   

PM NB   42.6 B 

Haines Avenue 
Virginia Ln –  

Pennington County 

Rural 
Collector 

AM SB 65.0 C   

PM NB   64.5 C 

Elk Creek Road 
Erickson Ranch Rd – 

Haines Ave 

Rural 
Collector 

AM EB 31.5 A   

PM WB   28.8 A 

1 PTSF reflects analysis in the peak direction 
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Roadway Segment Capacity Assessment 
Another method to estimate capacity-related needs is to compare daily segment volume 

forecasts, as presented in Figure 2, to LOS-based roadway segment capacity thresholds (as 

presented in the South Dakota Department of Transportation Road Design Manual Table 15-

10).  These thresholds, shown in Table 6, represent a planning-level guide to cross-sectional 

needs in terms of through lanes and potential turn lanes based on traffic volumes.   

 

Table 6: Estimated Number of Lanes Based on Daily Traffic Volumes 

Total 
Number 
of Lanes 

Description 
Total Design Year ADT 1 

Rural Level Urban 

2 1 lane in each direction < 8,000 < 2,500 

3 
1 lane in each direction plus 

center turn lane 
2 2,500 to 16,000 

4 2 lanes in each direction 8,000 to 20,000 3 3 

5 
2 lanes in each direction plus 

center turn lane 
2 16,000 to 30,000 

6 3 lanes in each direction > 20,000 4 > 30,000 4 

Source: South Dakota Department of Transportation Road Design Manual, Table 15-10 (as of 4/26/19)  

1 Construction/Reconstruction projects are designed based on a typical 20 year ADT projection beyond the 
anticipated year of project construction. 

2 Continuous left turn lanes may be considered based on left turn volumes and/or when intersections and/or 
approaches are closely spaced together. 

3 Undivided sections may be used if left turn movements are low and there is no crash history, otherwise consider 
installing a median or 5 lane section. 

4 Medians should be used. 

 

All roadways within the study exhibit a 2045 daily traffic volume forecast that is less than the 

‘Rural Level’ threshold of 8,000 for a two-lane roadway.  As Rapid City continues to grow 

northward and the area becomes more urbanized, particularly for the southern areas of Meade 

County, a 3-lane urban cross-section may be applicable.  This would provide one lane in each 

direction plus a center turn lane.      

 

Summary and Conclusions 
Intersection traffic operations for the 2019 Existing Conditions and 2045 No-Build Conditions 

scenarios all measure delay within acceptable LOS thresholds (LOS B or better) for this study.  

Similarly, the two-lane highway analysis measures are all within the acceptable LOS thresholds 

for rural collector highways (LOS C or better).    

 

A review of daily traffic forecasts and segment capacity, all existing two-lane roadways are 

expected to accommodate traffic volumes through the 2045 Planning Horizon if the study area 

stays predominantly rural.  As the area becomes more urbanized, particularly areas along the 

Meade County border, a 3-lane cross-section may be appropriate at next time of reconstruction.     
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Appendix  
 

A.  Existing Conditions HCS7 Reports 

B. 2045 No-Build Conditions HCS7 Reports 
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Appendix A – Existing Conditions HCS7 Reports 
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