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Chapter 1. Introduction 

1.1 Report Description 

This report is an addendum to the State Route (SR) 30, SR 303L to SR 202L Final Traffic Report (April 2013). It 

updates the traffic report with an evaluation of the Recommended Build Alternative (RBA). It includes an update of 

projected traffic volumes and level of service (LOS) for a 2035 SR 30 opening year and a 2040 design year. 

Additionally, the SR 30 terminus on the west has been moved east from its original western terminus at Maricopa 

County Route 85 (MC 85) at Jackrabbit Trail to Sarival Avenue. The eastern terminus remains the same, at 

59th Avenue in the area of SR 202L (South Mountain Freeway). 

This addendum describes the analysis conducted for the morning (AM) and evening (PM) peak periods for the 

opening year of 2035 and future year of 2040 using traffic data and forecasts provided by the Maricopa Association of 

Governments (MAG). The study uses October 2017 MAG conformity model runs for 2035 opening year and 2040 

design year traffic projections. The October 2017 MAG conformity model has SR 30 coded as six-lane facility for 

both 2035 and 2040.  

A Phase 1 arterial-style four-lane SR 30 expressway is proposed for 2025. The October 2017 MAG conformity model 

runs for 2025 reflect the same. The travel demand analysis discussed in Chapter 3.0 shows the potential system 

benefits of this interim expressway configuration. 

1.2 Project Location 

The Study Area for the proposed SR 30 freeway is located southwest of downtown Phoenix and falls entirely within 

Maricopa County in south-central Arizona. The area encompasses the municipalities of Goodyear, Avondale, and 

Phoenix, along with unincorporated Maricopa County land. The Study Area is bounded generally by Cotton Lane on 

the west, Lower Buckeye Road on the north, 51st Avenue on the east, and the northern banks of the Gila and Salt 

Rivers on the south (see Figure 1.1). At the SR 30 connection with SR 202L, the Study Area extends north along 

SR 202L nearly to Interstate 10 (I-10, Papago Freeway) and extends south nearly to Elliot Road. 

The proposed freeway would run east-to-west, parallel to and south of I-10, for about 14 miles. The western terminus 

of SR 30 would be located at Sarival Avenue. The eastern terminus would be located at the proposed SR 202L, near 

59th Avenue. The Study Area is in the Arizona Department of Transportation’s (ADOT’s) Central District. 

1.3 SR 30 Recommended Build Alternative 

The RBA that has been selected by ADOT, the Federal Highway Administration (FHWA), and MAG in August 2017 

is the Hybrid Alternative identified in the State Route (SR) 30, SR 303L to SR 202L Final Traffic Report (April 2013). 

This alternative closely follows the half-mile section between Broadway Road and Southern Avenue between 

Avondale Avenue and 91st Avenue. It deviates to the south at Avondale Boulevard, following the Southern Avenue 

alignment between Dysart Road and Avondale Boulevard. 

The proposed SR 30 by 2035 would be constructed as a six-lane freeway facility with a 50-foot-wide median with 

cable barrier. This median would accommodate another general purpose lane and high-occupancy vehicle (HOV) lane 

in each direction in the future. When built out, it would have 12-foot-wide lanes with 12-foot-wide shoulders on both 

sides and a median concrete barrier. The service traffic interchanges (TIs) would be located at a minimum of 1-mile 

spacing, along with 12-foot-wide auxiliary lanes where warranted. The freeway would cross over the existing major 

crossroads, leaving the arterial streets at grade. 

1.3.1 SR 30 Service Traffic Interchanges 

Ten service TIs are proposed for the RBA. These interchanges were assumed to be full compact diamond interchange 

(CDI) types with the exception of Sarival and 67th Avenues, where a half-CDI type of interchange was evaluated. 

From west to east, the TI locations are as follows: Cotton Lane, Sarival Avenue, Estrella Parkway, Bullard Avenue, 

Dysart Road, Avondale Boulevard, 107th Avenue, 91st Avenue, 83rd Avenue, and 67th Avenue. 

1.3.2 SR 30 and SR 202L System Traffic Interchange 

The proposed system TI between SR 30 and SR 202L is located in Phoenix between Broadway Road and Southern 

Avenue, along the proposed SR 202L over the Salt River. The proposed SR 30 freeway would connect to the 

proposed SR 202L as a three-legged system TI (northern, southern, and western legs) during initial construction. An 

eastern leg is also planned as SR 30 is extended east in the future and is accommodated into the TI design. The 

October 2017 MAG conformity model runs for 2035 opening year and 2040 design year traffic projections include the 

eastern leg for accurate traffic routing and projections. The eastern leg of this TI is described in the SR30/SR 202L 

Interchange Selection Report (June 2018). 
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Figure 1.1. Project Location and Vicinity 
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Chapter 2. Traffic Analysis Methodology and Tools 

2.1 Assumptions and Methodology 

It is assumed that the proposed SR 30 freeway would be open to traffic around 2035. Freeway and signalized 

intersection traffic analysis methodologies as described in the Transportation Research Board’s Highway Capacity 

Manual (HCM) (2010) were used to evaluate the operational performance of the proposed SR 30 freeway and the 

system and service TIs along SR 30. 

2.2 Traffic Analysis Tools 

2.2.1  Freeway Main Line: HCS Analysis 

The freeway traffic operational analysis, as described in the HCM, introduces the LOS concept. It is a letter grading 

system, from A to F, that defines the traffic operations in a qualitative manner based on traffic flow and other roadway 

characteristics. LOS A depicts free-flow conditions with little or no delay and with free-flow speeds, while LOS F 

represents the worst condition, with unacceptable congestion, long queues, and delays. LOS A, B, and C are 

considered to be acceptable and free-flow speeds are maintained. Congestion becomes more noticeable at LOS D, 

with reduced speeds and less freedom to maneuver. Most agencies aim for LOS D to balance mobility and economics. 

LOS E occurs when demand has reached the capacity of the facility and maneuverability within the traffic stream is 

extremely limited. Figure 2.1 illustrates the LOS A to F concept based on flow condition. 

The freeway main line operational analysis, based on HCM methodology, splits the freeway into three segments: 

• Weaving segment: Weaving segments are formed when an auxiliary lane is used to connect adjacent on- and off-

ramps spaced less than 1.5 miles apart. A lane change is required for all the traffic that is either joining or leaving 

the freeway main line.  

• Ramp junction: The ramp junction (or merge and diverge) analysis is used in locations where a ramp enters or 

exits a freeway main line and is not coupled with a weaving area.  

• Basic freeway segment: The basic freeway segments are all other segments that are outside of the weaving or 

ramp junction influence areas. This generally occurs between the successive off- and on-ramps. The basic freeway 

segment analysis is also used to analyze the body of the system TI ramps. 

The HCM LOS criteria for freeway segments are presented in Table 2.1 based on the lane density ranges for each. 

The freeway operations analysis—which includes basic segments, weaving segments, and exit and entry ramps—is 

performed using the Highway Capacity Software (HCSTM 2010 version 6.1), which uses the methodology defined in 

HCM. 

 

Figure 2.1. Level of Service 

 

 

 

 

Level of Service A   Level of Service B   Level of Service C 

 

 

 

 

Level of Service D   Level of Service E   Level of Service F 

 

Table 2.1. Highway Capacity Manual Level of Service Criteria for Freeway Segments 

Level of 

Service 

Density Range (passenger car/mile/lane) 

Freeway Segment Type 

Basic Weaving Merge and Diverge 

A ≤11 ≤10 ≤10 

B 11–18 10–20 10–20 

C 18–26 20–28 20–28 

D 26–35 28–35 28–35 

E 35–45 35–43 >35 

F >45 >43 Demand exceeds capacity 

Source: Transportation Research Board, Highway Capacity Manual, 2010 
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HCS uses the morning and evening peak hour volumes and a number of roadway and driver characteristics to 

determine LOS. Some of the inputs that are constant along the corridor include: 

• peak hour factor of 0.95 

• truck factor of 10 percent 

• free-flow speed based on the type of roadway: 

o freeway – 65 miles per hour (mph) 

o system ramp – 55 mph 

o service TI on ramp – 55 mph 

o service TI off ramp – 60 mph 

2.2.2  Service Traffic Interchanges: Synchro Analysis 

The service TI signal traffic analysis was performed using the Synchro simulation analysis package (Version 9.1, 

Build Series 909, Revision 20) developed by Trafficware, Inc. Synchro is a widely used traffic analysis tool that 

evaluates intersection delays and congestion based on procedures similar to those described in the 2010 HCM 

(Chapters 18, 19, and 20). It is often used for localized intersection analyses, signal coordination, and traffic study 

work. It was used to evaluate the ramp intersection performance. Major adjacent street intersections were included 

within the Synchro network to account for the effect of queues spilling back to the ramp terminal intersections. 

Basic inputs to Synchro include traffic volumes, lane geometry, signal control, and signal timing and phasing. 

Synchro was used to optimize the signal cycle length and phasing during the analysis. 

The HCM evaluates the LOS of individual lane groups and of the entire signalized intersection based on the control 

delay. It states that: 

Control delay is a measure of driver discomfort, frustration, fuel consumption, and increased travel time. 

The delay experienced by a motorist is made up of a number of factors that relate to control, geometrics, 

traffic, and incidents. Total delay is the difference between the travel time actually experienced and the 

reference travel time that would result during base conditions…  

Delay is a complex measure and depends on a number of variables, including the quality of progression, 

the cycle length, the green ratio, and the v/c ratio for the lane group. 

The HCM LOS grade and associated range of intersection control delay for signalized and unsignalized intersections 

are presented in Table 2.2. 

 

 Table 2.2. Highway Capacity Manual Level of Service Criteria for Signalized and Unsignalized Intersections 

Level of Service 

Average Control Delay (seconds per vehicle) 

Signalized Unsignalized 

A ≤10 ≤10 

B 10–20 10–15 

C 20–35 15–25 

D 35–55 25–35 

E 55–80 35–50 

F >80 >50 

Source: Transportation Research Board, Highway Capacity Manual, 2000 

 

2.2.3 System Traffic Interchanges: VISSIM Analysis 

VISSIM (Version 9.00-11) is a microscopic, behavior-based multipurpose traffic simulation program used to optimize 

complex transportation systems. VISSIM is based on car following and lane change logic, which can analyze 

vehicular traffic operations based on various driver behavior patterns and lane configurations, including HOV lanes 

and ramp metering. 

VISSIM was used to evaluate traffic operations on the freeway main line and ramps associated with the SR 

30/SR 202L TI and I-10/SR 202L TI and the SR 202L freeway connection between them. VISSIM was used in this 

area because of the complexities of this part of the design and the interaction of these design elements with each other. 

The analysis evaluated both AM and PM peak period conditions on an average weekday for the opening year 2035 

and future year 2040 for the RBA at the SR 30/SR 202L system TI. LOS on freeway segments is the primary measure 

of effectiveness used to evaluate the operational performance of the Study Area network.  

Because most of the modeled network is nonexistent today, the VISSIM model was calibrated to anticipate traffic 

conditions using similar parameters for driving behavior and vehicle performance that were used to develop the South 

Mountain Freeway VISSIM model. 
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Chapter 3. Travel Demand Overview 

This section discusses travel demand and socioeconomic projections in the southwestern Phoenix metropolitan area. 

The traffic distribution on the regional freeway system and arterial street network with and without the proposed 

SR 30 freeway corridor, and other special event traffic, are also presented. 

3.1 Population and Employment Growth 

Maricopa County has been one of the fastest-growing regions in the United States. Between 2010 and 2016, data from 

the Arizona State Demographer’s Office show that the Maricopa County population increased by 8 percent, adding 

313,000 people. Shown in Table 3.1, MAG projects that Maricopa County population in households will increase by 

42 percent from 2017 to 2040. Employment is projected to increase by 40 percent from 2017 to 2040. Within the 

SR 30 study area, MAG projects even higher growth rates, with population in households projected to more than 

double from 2017 to 2040 while employment is projected to more than triple. 

Table 3.1. SR 30 Study Area Population and Employment Growth Projections 

Description 2017 2025 2035 2040 

SR 30 Study Area 

Population in households 46,180 67,725 86,000 96,500 

    Percentage change from 2017 — 47% 86% 109% 

Employment 8,140 11,190 20,550 27,500 

    Percentage change from 2017 — 37% 152% 238% 

Maricopa County 

Population in households 4,164,474 4,796,299 5,550,886 5,902,635 

    Percentage change from 2017 — 15% 33% 42% 

Employment 1,762,612 2,008,459 2,310,886 2,476,057 

    Percentage change from 2017 — 14% 31% 40% 

Source: Maricopa Association of Governments, 2017 

3.2 SR 30 Travel Demand Models 

The travel demand models for the SR 30 freeway corridor study were provided by MAG based on the 2025, 2035, and 

2040 socioeconomic data, the SR 30 RBA alignment, and any planned roadway network improvements during that 

period. The 2035 travel demand models formed the basis for an opening year traffic analysis, while the 2040 travel 

demand model was used to provide an understanding of how travel demand would change beyond 2035. 

It was assumed that the 2035 travel demand model represented the opening day initial construction of  the SR 30 

alignment with a three-legged SR 30/SR 202L system TI at the eastern terminus and the southbound-to-eastbound and 

westbound to northbound direct connections of SR 30 and SR 303L.  

3.3 Traffic Distribution on Regional Roadway Network (with and without SR 30) 

One of the objectives of the proposed SR 30 freeway is to improve traffic conditions in the southwestern region of the 

Phoenix metropolitan area by acting as an alternative east-to-west route to I-10, thus reducing congestion on I-10 as 

well as local arterial streets. It is also generally desired to route more traffic onto freeways compared with arterial 

streets, which improves the arterial streets’ operations. With the use of a cut-line analysis, the traffic distribution on 

the regional street network with and without the proposed SR 30 freeway can be demonstrated, illustrating the 

benefits of the new freeway. 

A cut line is an imaginary line placed over the road network that crosses a number of parallel roads in a given 

geographic area. It is drawn perpendicular to the set of parallel roads. It is a tool to measure the amount of traffic 

distributed among freeways and arterial streets that exist under the cut line for different conditions. 

To assess the distribution of existing (2017), 2025, 2035, and 2040 eastbound and westbound traffic on I-10 and on 

arterial streets north and south of I-10, the Study Team conducted a cut-line analysis by drawing three imaginary 

north-to-south lines extending from Southern Avenue to Thomas Road (Figure 3.1).  
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Figure 3.1. Cut Line Locations 

 

The length of the three cut lines was selected based on the assumption that the major east-to-west arterial streets 

crossing the three cut lines (Broadway Road, Lower Buckeye Road, Buckeye Road, Van Buren Street, McDowell 

Road, and Thomas Road) would generally be used as alternative routes for I-10 and SR 30. 

The Study Team placed the Estrella Parkway cut line between Estrella Parkway and Bullard Avenue, the El Mirage 

Road cut line between El Mirage Road and Avondale Boulevard, and the 87th Avenue cut line between 91st and 

83rd Avenues (see Figure 3.1). The cut-line analysis was performed for four conditions: (1) the existing (2017) 

condition, (2) the 2025 condition with and without the interim SR 30 expressway, (3) the 2035 condition with and 

without the proposed 3+0 SR 30 freeway, and (4) the 2040 condition with and without the proposed 3+0 SR 30 

freeway. I-10 widening attributable to the SR 202L and SR 303L system TIs was also included in the 2035 and 

2040 condition. Table 3.2 shows the distribution of PM peak period traffic along the cut lines for these different 

conditions along the freeways and east-to-west arterial streets. The PM peak period generally represents the most 

congested hours of the day. 

This table also shows an estimate of the total cut line PM peak period freeway and arterial capacity, or “reserved 

capacity,” based on the MAG regional travel demand model. 
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Table 3.2. Traffic Distribution on Regional Street Network along Cut Lines 

Cut Line 

Year/Condition 

PM Peak Period Traffic Volume  

(Reserved Capacity) in 000's 
Distribution (%) Volume Over Capacity 

Total Freeways Arterial streets Freeways Arterial streets Total Freeways Arterial streets 

Estrella Parkway 

2017/existing 67 (170) 44 (75) 23 (95) 66 34 0.40 0.59 0.24 

2025/without SR 30 81 (185) 52 (75) 29 (110) 64 36 0.44 0.69 0.27 

2025 with SR 30 expressway 82 (199) 51 (75) 31 (124) 62 38 0.42 0.68 0.25 

2035/without SR 30 113 (162) 74 (75) 39 (87) 65 35 0.70 0.98 0.45 

2035/with SR 30 127 (273) 94 (150) 33 (123) 74 26 0.47 0.62 0.27 

2040/without SR 30 122 (162) 78 (75) 44 (87) 64 36 0.75 1.04 0.51 

2040/with SR 30 146 (273) 105 (150) 41 (123) 72 28 0.54 0.70 0.34 

El Mirage Road 

2017/existing 76 (125) 57 (75) 19 (50) 75 25 0.61 0.77 0.38 

2025/without SR 30 91 (156) 65 (75) 26 (81) 71 29 0.58 0.88 0.39 

2025 with SR 30 expressway 93 (169) 64 (75) 29 (94) 69 31 0.64 0.84 0.36 

2035/without SR 30 114 (198) 66 (75) 48 (123) 58 42 0.65 0.93 0.48 

2035/with SR 30 132 (207) 101 (120) 31 (87) 77 23 0.64 0.84 0.36 

2040/without SR 30 129 (198) 70 (75) 59 (123) 54 46 0.65 0.93 0.48 

2040/with SR 30 146 (207) 110 (120) 36 (87) 76 24 0.71 0.92 0.41 

87th Avenue 

2017/existing 93 (154) 67 (83) 26 (71) 72 28 0.60 0.81 0.37 

2025/without SR 30 110(168) 76 (90) 34 (78) 69 31 0.66 0.85 0.44 

2025 with SR 30 expressway 114 (181) 75 (90) 39 (91) 66 34 0.63 0.84 0.42 

2035/without SR 30 130 (168) 86 (90) 44 (78) 66 34 0.78 0.96 0.56 

2035/with SR 30 156 (235) 125 (158) 31 (78) 80 20 0.66 0.79 0.40 

2040/without SR 30 139 (168) 91 (90) 48 (78) 66 34 0.83 1.01 0.62 

2040/with SR 30 169 (235) 134 (158) 35 (78) 80 20 0.72 0.85 0.45 
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Estrella Parkway Cut Line: This cut line is on the western end of the SR 30 corridor, where the existing population 

density is relatively low. In the 2017 existing condition, 66 percent of PM peak period traffic uses I-10. In 2025, the 

interim SR 30 expressway option does little to relieve congestion on I-10. As this area grows between now and 2040, 

the importance of SR 30 as a freeway becomes evident. Without SR 30, the portion of traffic using arterial streets 

increases. With SR 30, the freeways attract more than 70 percent of the volume. The 2040 PM peak period traffic 

attraction on arterial streets is around 28 percent with SR 30 compared with 46 percent without SR 30. Under 2040 

conditions, I-10 and SR 30 would continue to attract a high percentage (72 percent) of the daily traffic. 

The east-to-west arterial streets may not have sufficient capacity to handle 2040 travel demand. The net increase in 

freeway volumes would be around 18,000 trips in the 2040 PM peak period when compared with and without SR 30, 

while in the PM peak period SR 30 would reduce arterial street volume by 18,000 trips. Moreover, these arterial 

streets may be constrained operationally without the proposed SR 30 in 2040. Therefore, SR 30 as a freeway is filling 

the need of attracting regional trips and relieving demand on arterial streets. 

El Mirage Road Cut Line: This cut line is located near the middle of the SR 30 corridor. The existing population and 

employment densities are relatively low for this area. In 2025, the proposed interim SR 30 expressway option would 

provide only minor relief to I-10. In 2040, the distribution of 64 and 75 percent of the daily traffic on freeways with 

and without SR 30, respectively, indicates the necessity to have the proposed SR 30 freeway as an alternate route. The 

2035 daily traffic on arterial streets would be reduced from 36 percent to 25 percent when comparing conditions 

without and with SR 30. 

As discussed above, the east-to-west arterial streets would be able to operate within the acceptable level without 

SR 30 in 2035. But, the significant attraction of additional users onto the freeway network in 2035 and beyond would 

be beneficial to the transportation system as a whole. 

87th Avenue Cut Line: This cut line lies on the eastern end of the SR 30 corridor at 87th Avenue. The existing land 

use for most of this area is relatively built out. In 2025, the proposed interim SR 30 expressway option would attract 

up to 5,000 PM peak period trips, resulting in a more significant reduction of I-10 congestion. This suggests that the 

interim SR 30 expressway may be appropriate between SR 202L and Avondale Boulevard. For 2040, the daily traffic 

distribution would be around 79 and 66 percent on freeways with and without SR 30, respectively. The additional 

attraction of traffic onto freeways from arterial streets with SR 30 illustrates how it would serve as an alternative route 

and help meet travel demand in the region.  

It is evident that the demand on existing freeways would reach capacity in 2040 without SR 30. The east-to-west 

arterial streets would have to handle any additional traffic generated beyond 2040 and would start experiencing 

operational issues when the volume-to-capacity ratio (V/C) reaches around 0.9. With the proposed SR 30, most of the 

demand would be shifted to freeways, resulting in better operations on the arterial street network. 

 

3.4 Operational Performance of I-10 with and without SR 30 

I-10 is the only major existing freeway serving the needs of east-west travel in the western Phoenix metropolitan area. 

With the projected growth for this region in 2040 and beyond, the effectiveness of I-10 as an Interstate transportation 

corridor as well as a regional route becomes vital. The SR 30 freeway is proposed as an alternative route to I-10 to 

address this additional travel demand. Therefore, it is very important to understand the operational performance of I-

10 with and without this new freeway corridor. A basic V/C analysis was performed to understand the operational 

performance defined by LOS.  

Delay is noticeable at LOS D, but is considered acceptable during peak hours. More discussion on LOS is presented 

in Section 2.2.1. The LOS on I-10 for every 1-mile segment between Perryville Road and 51st Avenue was calculated 

with and without SR 30 in 2025, 2035, and 2040. This analysis was performed for peak directions only during the AM 

and PM commutes. Eastbound and westbound I-10 are the AM and PM peak directions, respectively. The results of 

the analysis are presented in Table 3.3.  

Notable observations from the analysis include: 

• With or without SR 30, LOS will deteriorate through the 2040 planning horizon along the 12-mile section of 

I-10 between Bullard and 51st Avenues (both eastbound and westbound). By 2040, most segments of I-10 are 

forecast to operate at LOS E or F during the peak periods. While SR 30 would improve LOS for some 

segments of I-10, any new capacity provided by SR 30 would be filled by traffic shifting from the arterial 

streets. 

• Travel demand for this project is so strong that even with a SR 30 Phase 2 roadway, LOS on both I-10 and SR 

30 will deteriorate to LOS F for the majority of the corridors. This condition was recognized early on in this 

study, as was the realization that the number of lanes needed on SR 30 to improve SR 30 LOS was far beyond 

what the stakeholders deemed reasonable.  As such, the maximum SR 30 highway cross section was 

established at four general purpose lanes, one HOV lane, and auxiliary lanes as needed to match the rest of the 

valley freeway system, regardless of projected LOS.  This is defined as the Phase 3 roadway section and is 

not currently programmed prior to 2040.  Additionally, the system ramps at the SR 30/SR 202L TI were 

capped at two lanes each.  However, even with the Phase 3 SR 30 roadway, LOS in the two corridors is not 

expected to meaningfully improve in 2040.  

• To mitigate the unmet travel demand in the I-10 and SR 30 corridors, a 50-foot wide high capacity transit 

corridor is being included in the proposed SR 30 corridor footprint to allow a future means to address this 

demand.  Due to the uncertainty of technological change, the travel mode and technology is purposely not 

defined at this time for how the future high capacity transit corridor could eventually be used.  This is defined 

as the future Phase 4 condition.
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Table 3.3. Operational Performance of I-10 with and without SR 30, SR 303L to SR 202L (2040) 

I-10 Segment 

I-10 Eastbound  

(2025 AM Peak Period) 

I-10 Westbound  

(2025 PM Peak Period) 

I-10 Eestbound  

(2035 PM Peak Period) 

I-10 Westbound  

(2035 PM Peak Period) 

I-10 Eastbound  

(2040 AM Peak Period) 

I-10 Westbound  

(2040 PM Peak Period) 

Without  

SR 30 

With Phase 1 

SR 30 

Without  

SR 30 

With Phase 1 

SR 30 

Without  

SR 30 

With Phase 2 

SR 30 

Without  

SR 30 

With Phase 2 

SR 30 

Without  

SR 30 

With Phase 2 

SR 30 

Without  

SR 30 

With Phase 2 

SR 30 

 
Perryville Road to Citrus Road D D E E F F F F F F F F 

Citrus Road to Cotton Lane D D D D F F F F F F F F 

S
R

 3
0

 (
S

R
 3

0
3

L
 t

o
 S

R
 2

0
2

L
) 

L
im

it
s 

Cotton Lane to Sarival Avenue D C D D E E E E F E F E 

Sarival Avenue to Estrella Parkway D D D D F E F E F F F F 

Estrella Parkway to Bullard Avenue E D E E F E F E F F F F 

Bullard Avenue to Litchfield Road E E E E F E F E F F F F 

Litchfield Road to Dysart Road E E E E F E F E F F F F 

Dysart Road to El Mirage Road E E F F F F F F F F F F 

El Mirage Road to Avondale Boulevard E E F F F E F F F F F F 

Avondale Boulevard to 107th Avenue F F E E F F F E F F F E 

107th Avenue to 99th Avenue E E D D F E E D F F F E 

99th Avenue to 91st Avenue E E F F F E F F F F F F 

91st Avenue to 83rd Avenue E E F E F E F F F F F F 

83rd Avenue to 75th Avenue F E F F F E F F F F F F 

75th Avenue to 67th Avenue F F F F F F F F F F F F 

67th Avenue to 59th Avenue F F E E F F F E F F F F 

  59th Avenue to 51st Avenue F F F F F E F F F F F F 
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Chapter 4. SR 30 Freeway Main Line Analysis 

The SR 30 freeway main line analysis (excluding the area around and within the SR 30/SR 202L TI) evaluated the 

traffic operational performance of the freeway and ramp junctions based on the proposed lane configuration and 

projected traffic volumes. The main line analysis was conducted using HCS+ Version 6.1, using methodologies from 

the 2010 HCM, as described in Section 2.2.1. 

4.1 Opening Year (2035) Analysis 

The opening year analysis represents the condition when the SR 30 RBA would first open to the public as a 3+0 

freeway. It uses traffic volumes generated from the 2035 MAG travel demand model to analyze the LOS of various 

segments of the freeway main line.  

4.1.1 SR 30 Recommended Build Alternative in 2035 

The 2035 average daily traffic (ADT) and peak hour forecasts used for the analysis of the RBA main line are 

presented in Figures 4.1 and 4.2, respectively. Notable observations from the forecasts are: 

• Maximum daily traffic of 164,000 vehicles per day is forecast between 67th and 83rd Avenues. 

• The system ramps connecting SR 30 and SR 303L have an estimated daily traffic of 62,000 vehicles per day. 

• In the AM peak period, 76 percent of the SR 30 traffic using the SR 30 and SR 202L system TI is traveling 

eastbound, while 24 percent is traveling westbound. 

• The directional split of PM peak period traffic using the SR 30 and SR 202L system TI is 63 percent westbound 

and 37 percent eastbound.  

The AM and PM peak hour LOS results of the SR 30 RBA main line HCS analysis are presented in Figures 4.3 

and 4.4 and Tables 4.1 and 4.2. Detailed HCS reports are provided in Appendix A.  

Important observations from the freeway main line analysis are:  

Morning (AM) Peak Hour 

• Under 2035 traffic conditions, Table 4.1 shows that four eastbound freeway segments would operate at LOS C or 

better, three segments would operate at LOS D, four segments would operate at LOS E, and 15 segments would 

operate at LOS F. 

• The westbound SR 30 RBA would operate at LOS C or better under 2035 traffic conditions.  

Evening (PM) Peak Hour 

• In the westbound direction with 2035 PM peak hour traffic conditions, seven segments of the SR 30 RBA would 

operate at LOS C or better. Seven segments would operate at LOS D, and six segments would operate at LOS E. 

Seven segments are forecast to have LOS F operations. 

• Because HCS provides localized analysis, it should be noted that poor operations at a downstream segment can 

affect the operations at an upstream segment (resulting from the shockwave effect). These are not addressed with 

the HCS analysis. 

Future Year (2040) Analysis 

The future year 2040 analysis represents the traffic conditions 5 years after the SR 30 RBA may first open to the 

public. It uses traffic volumes generated from the 2040 MAG travel demand model to analyze the LOS of various 

segments of the freeway main line.  
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Figure 4.1. SR 30 Recommended Build Alternative Average Daily Traffic (2035) 
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Figure 4.2. SR 30 Recommended Build Alternative AM/PM Peak Hour Traffic (2035) 
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Figure 4.3. SR 30 Recommended Build Alternative AM Peak Hour HCS Level of Service (2035) 
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Figure 4.4. SR 30 Recommended Build Alternative PM Peak Hour HCS Level of Service (2035) 
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Table 4.1. SR 30 Recommended Build Alternative Main Line HCS Analysis, Eastbound Direction (2035) 

Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level of 

Service (LOS) 

Number  

of Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

1 Main Line: At Sarival Avenue Basic 
AM B 

5 
5,025 

  
PM A 2,025 

2 
Between Estrella Parkway and 

Sarival Avenue 
Weave 

AM C 
5 

5,675 
5 

5,675 650 50 4,975 650 50 0 
2,200 

PM A 2,400 2,400 400 100 1,900 400 100 0 

3 Main Line: At Estrella Parkway Basic 
AM C 

4 
5,650 

  
PM A 2,300 

4 
Between Bullard Avenue and 

Estrella Parkway 
Weave 

AM D 
5 

6,625 
5 

6,625 1000 400 5,225 1,000 400 0 
2,100 

PM B 3,050 3,050 750 100 2,200 750 100 0 

5 Main Line: At Bullard Avenue Basic 
AM D 

4 
6,250 

  
PM B 2,950 

6 On Ramp: Bullard Avenue Merge 
AM C 

4 
6,250 

  
400 

  
PM A 2,950 50 

7 
Main Line: West of Agua Fria 

River 
Basic 

AM D 
4 

6,625 
  

PM B 2,975 

8 
Main Line: East of Agua Fria 

River 
Basic 

AM F 
3 

6,625 
  

PM B 2,975 

9 Off Ramp: Dysart Road Diverge 
AM F 

3 
6,625 

  
350 

  
PM B 2,975 75 

10 Main Line: At Dysart Road Basic 
AM E 

3 
6,300 

  
PM B 2,925 

11 On Ramp: Dysart Road Merge 
AM F 

3 
6,300 

  
200 

  
PM B 2,925 200 

12 Main Line: EI Mirage Road Basic 
AM F 

3 
6,475 

  
PM B 3,125 

13 Off Ramp: Avondale Boulevard Diverge 
AM F 

3 
6,475 

  
25 

  
PM B 3,125 75 

14 
Main Line: At Avondale 

Boulevard 
Basic 

AM F 
3 

6,475 
  

PM B 3,050 

15 
Between 107th Avenue and 

Avondale Boulevard 
Weave 

AM E 
4 

7,425 
4 

7,425 975 75 6,375 975 75 0 
1,620 

PM B 3,525 3,525 500 150 2,875 500 150 0 

16 Main Line: At 107th Avenue Basic 
AM F 

3 
7,350 

  
PM C 3,375 

17 On Ramp: 107th Avenue Merge 
AM F 

3 
7,350 

  
625 

  
PM B 3,375 300 

18 Main Line: At 99th Avenue Basic 
AM F 

3 
7,950 

  
PM C 3,675 
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Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level of 

Service (LOS) 

Number  

of Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

19 Off Ramp: 91st Avenue Diverge 
AM F 

3 
7,950 

  
275 

  
PM C 3,675 175 

20 Main Line: At 91st Avenue Basic 
AM F 

3 
7,700 

  
PM C 3,525 

21 
Between 83rd Avenue and 

91st Avenue 
Weave 

AM F 
4 

8,650 
4 

8,650 975 125 7,550 975 125 0 
2,055 

PM B 4,100 4,100 600 125 3,375 600 125 0 

22 Main Line: At 83rd Avenue Basic 
AM F 

4 
8,525 

  
PM B 4,000 

23 On Ramp: At 83rd Avenue Merge 
AM F 

4 
8,525 

  
900 

  
PM B 4,000 475 

24 Main Line: At 75th Avenue Basic 
AM E 

5 
9,425 

  
PM B 4,450 

25 Off Ramp: At 67th Avenue Diverge 
AM E 

5 
9,425 

  
825 

  
PM C 4,450 500 

26 
Main Line: West of 

67th Avenue 
Basic 

AM D 
5 

8,625 
  

PM B 3,950 
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Table 4.2. SR 30 Recommended Build Alternative Main Line HCS Analysis, Westbound Direction (2035) 

Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level  

of Service (LOS) 

Number  

of Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

1 Main Line: At Sarival Avenue Basic 
AM A 

5 
825 

  
PM B 4,825 

2 
Between Estrella Parkway and 

Sarival Avenue 
Weave 

AM A 
5 

1,200 
5 

1,200 75 375 750 75 375 0 
2,225 

PM C 5,600 5,600 50 775 4,775 50 775 0 

3 Main Line: At Estrella Parkway Basic 
AM A 

5 
1,125 

  
PM C 5,550 

4 
Between Bullard Avenue and 

Estrella Parkway 
Weave 

AM A 
5 

1,650 
5 

1,650 100 525 1,025 100 525 0 
2,085 

PM C 6,475 6,475 450 925 5,100 450 925 0 

5 Main Line: At Bullard Avenue Basic 
AM A 

4 
1,550 

  
PM D 6,025 

6 Off Ramp: Bullard Avenue Diverge 
AM A 

4 
1,575 

  
25 

  
PM C 6,450 425 

7 
Main Line: West of Agua Fria 

River 
Basic 

AM A 
4 

1,575 
  

PM D 6,450 

8 
Main Line: East of Agua Fria 

River 
Basic 

AM A 
3 

1,575 
  

PM F 6,450 

9 On Ramp: Dysart Road Merge 
AM A 

3 
1,550 

  
50 

  
PM F 6,075 400 

10 Main Line: At Dysart Road Basic 
AM A 

3 
1,550 

  
PM E 6,075 

11 Off Ramp: Dysart Road Diverge 
AM A 

3 
1,700 

  
150 

  
PM D 6,325 275 

12 Main Line: EI Mirage Road Basic 
AM A 

3 
1,700 

  
PM E 6,325 

13 On Ramp: Avondale Boulevard Merge 
AM A 

3 
1,625 

  
75 

  
PM D 6,300 50 

14 
Main Line: At Avondale 

Boulevard 
Basic 

AM A 
3 

1,625 
  

PM E 6,300 

15 
Between 107th Avenue and 

Avondale Boulevard 
Weave 

AM A 
4 

1,975 
4 

1,975 150 375 1,450 150 375 0 
1,675 

PM E 7,200 7,200 100 900 6,200 100 900 0 

16 Main Line: At 107th Avenue Basic 
AM A 

3 
1,850 

  
PM F 7,100 

17 Off Ramp: 107th Avenue Diverge 
AM B 

3 
2,025 

  
200 

  
PM F 7,600 500 

18 Main Line: At 99th Avenue Basic 
AM B 

3 
2,025 

  
PM F 7,600 
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Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level  

of Service (LOS) 

Number  

of Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

19 On Ramp: 91st Avenue Merge 
AM A 

3 
1,925 

  
125 

  
PM F 7,350 250 

20 Main Line: West of 91st Avenue Basic 
AM A 

3 
1,925 

  
PM F 7,350 

21 
Between 83rd Avenue and 

91st Avenue 
Weave 

AM A 
5 

2,375 
5 

2,325 75 475 1,775 75 475 0 
2,220 

PM D 8,400 8,400 175 1,050 7,175 175 1,050 0 

22 Main Line: At 83rd Avenue Basic 
AM A 

4 
2,325 

  
PM E 8,225 

23 Off Ramp: 83rd Avenue Major Diverge 
AM A 

5 
2,625 

  
325 

  
PM B 8,900 675 

24 Main Line: At 75th Avenue Basic 
AM A 

5 
2,625 

  
PM D 8,900 

25 On Ramp: At 67th Avenue Merge 
AM A 

6 
2,350 

  
275 

  
PM C 8,225 675 

26 
Main Line: West of 

67th Avenue 
Basic 

AM A 
6 

2,350 
  

PM D 8,225 
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4.1.2 SR 30 Recommended Build Alternative in 2040 

The 2040 ADT and peak hour forecasts used for the analysis of the SR 30 RBA main line are presented in Figures 4.5 

and 4.6, respectively. Notable observations from the figures are: 

• Maximum daily traffic of 192,000 vehicles per day is forecast between 67th and 83rd Avenues. 

• The system ramps connecting SR 30 and SR 303L have an estimated daily traffic of 74,000 vehicles per day. 

• In the AM peak period, 76 percent of the SR 30 traffic using the SR 30 and SR 202L system TI is traveling 

eastbound while 24 percent is traveling westbound. 

• The directional split of PM peak period traffic using the SR 30 and SR 202L system TI is 64 percent westbound 

and 36 percent eastbound.  

The AM and PM peak hour LOS results of the SR 30 RBA main line analysis are presented in Figures 4.7 and 4.8 and 

Tables 4.3 and 4.4. Detailed HCS reports are provided in Appendix A.  

Important observations from the freeway main line analysis are:  

Morning (AM) Peak Hour 

• Two freeway segments would operate at LOS C or better, and four segments would operate at LOS D. 

• Four freeway segments would operate at LOS E, and 16 segments would operate at LOS F.  Please refer to 

Section 3.4 for a discussion of why LOS F is being presented as an acceptable condition, and the planned 

mitigations in the SR 30 corridor to help improve this condition in years beyond 2040. 

Evening (PM) Peak Hour 

• In the westbound direction with 2040 PM peak hour traffic conditions, five segments of the SR 30 RBA would 

operate at LOS C or better. Five segments would operate at LOS D and two segments would operate at LOS E. 

Fourteen segments are forecast to have LOS F operations. Please refer to Section 3.4 for a discussion of why LOS 

F is being presented as an acceptable condition, and the planned mitigations in the SR 30 corridor to help improve 

this condition in years beyond 2040. 

• Because HCS provides localized analysis, it should be noted that poor operations at a downstream segment can 

affect the operations at an upstream segment (resulting from the shockwave effect). These are not addressed with 

the HCS analysis. 
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Figure 4.5. SR 30 Recommended Build Alternative Average Daily Traffic (2040) 

 

  



SR 30: Sarival Avenue to SR 202L  |  Traffic Report  |  September 2018 21 

 

Figure 4.6. SR 30 Recommended Build Alternative AM/PM Peak Hour Traffic (2040) 
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Figure 4.7. SR 30  Recommended Build Alternative AM Peak Hour HCS Level of Service (2040) 
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Figure 4.8. SR 30  Recommended Build Alternative PM Peak Hour HCS Level of Service (2040) 
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Table 4.3. SR 30 Recommended Build Alternative Main Line Analysis, Eastbound Direction (2040) 

Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level  

of Service (LOS) 

Number of 

Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

1 Main Line: At Sarival Avenue Basic 
AM C 

5 
6,375 

  
PM A 2,400 

2 
Between Estrella Parkway and 

Sarival Avenue 
Weave 

AM D 
5 

7,050 
5 

7,050 700 50 6,300 700 50 0 
2,200 

PM B 2,875 2,875 500 125 2,250 500 125 0 

3 Main Line: At Estrella Parkway Basic 
AM D 

4 
7,025 

  
PM B 2,750 

4 
Between Bullard Avenue and 

Estrella Parkway 
Weave 

AM D 
5 

7,900 
5 

7,900 900 650 6,350 900 650 0 
2,100 

PM B 3,550 3,550 800 150 2,600 800 150 0 

5 Main Line: At Bullard Avenue Basic 
AM D 

4 
7,275 

  
PM B 3,400 

6 On Ramp: Bullard Avenue Merge 
AM C 

4 
7,275 

  
375 

  
PM B 3,400 125 

7 
Main Line: West of Agua Fria 

River 
Basic 

AM E 
4 

7,625 
  

PM B 3,500 

8 
Main Line: East of Agua Fria 

River 
Basic 

AM F 
3 

7,625 
  

PM C 3,500 

9 Off Ramp: Dysart Road Diverge 
AM F 

3 
7,625 

  
550 

  
PM C 3,500 100 

10 Main Line: At Dysart Road Basic 
AM F 

3 
7,075 

  
PM C 3,425 

11 On Ramp: Dysart Road Merge 
AM F 

3 
7,075 

  
300 

  
PM B 3,425 220 

12 Main Line: EI Mirage Road Basic 
AM F 

3 
7,375 

  
PM C 3,625 

13 Off Ramp: Avondale Boulevard Diverge 
AM F 

3 
7,375 

  
25 

  
PM C 3,625 75 

14 
Main Line: At Avondale 

Boulevard 
Basic 

AM F 
3 

7,350 
  

PM C 3,550 

15 
Between 107th Avenue and 

Avondale Boulevard 
Weave 

AM F 
4 

8,400 
4 

8,400 1075 75 7,250 1,075 75 0 
1,620 

PM C 4,125 4,125 575 200 3,350 575 200 0 

16 Main Line: At 107th Avenue Basic 
AM F 

3 
8,350 

  
PM C 3,950 

17 On Ramp: 107th Avenue Merge 
AM F 

3 
8,350 

  
700 

  
PM C 3,950 325 

18 Main Line: At 99th Avenue Basic 
AM F 

3 
9,050 

  
PM C 4,250 
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Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level  

of Service (LOS) 

Number of 

Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

19 Off Ramp: 91st Avenue Diverge 
AM F 

3 
9,050 

  
425 

  
PM C 4,250 200 

20 Main Line: At 91st Avenue Basic 
AM F 

3 
8,650 

  
PM C 4,075 

21 
Between 83rd Avenue and 

91st Avenue 
Weave 

AM F 
4 

9,650 
4 

9,650 1025 50 8,575 1,025 50 0 
2,055 

PM C 4,625 4,625 575 125 3,925 575 125 0 

22 Main Line: At 83rd Avenue Basic 
AM F 

4 
9,625 

  
PM C 4,525 

23 On Ramp: At 83rd Avenue Merge 
AM F 

4 
9,625 

  
1,000 

  
PM B 4,525 475 

24 Main Line: At 75th Avenue Basic 
AM E 

5 
10,625 

  
PM B 4,975 

25 Off Ramp: At 67th Avenue Diverge 
AM E 

5 
10,625 

  
825 

  
PM C 4,975 525 

26 
Main Line: West of 

67th Avenue 
Basic 

AM E 
5 

9,800 
  

PM B 4,475 
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Table 4.4. SR 30 Recommended Build Alternative Main Line Analysis, Westbound Direction (2040) 

Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level  

of Service (LOS) 

Number of 

Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

1 Main Line: At Sarival Avenue Basic 
AM A 

5 
1,200 

  
PM C 6,050 

2 
Between Estrella Parkway and 

Sarival Avenue 
Weave 

AM A 
5 

1,550 
5 

1,550 100 375 1,075 100 375 0 
2,225 

PM C 6,825 6,825 75 800 5,950 75 800 0 

3 Main Line: At Estrella Parkway Basic 
AM A 

5 
1,450 

  
PM C 6,775 

4 
Between Bullard Avenue and 

Estrella Parkway 
Weave 

AM A 
5 

2,050 
5 

2,050 125 600 1,325 125 600 0 
2,085 

PM D 7,625 7,625 650 875 6,100 650 875 0 

5 Main Line: At Bullard Avenue Basic 
AM A 

4 
1,950 

  
PM D 7,000 

6 Off Ramp: Bullard Avenue Diverge 
AM A 

4 
1,975 

  
50 

  
PM D 7,300 300 

7 
Main Line: West of Agua Fria 

River 
Basic 

AM A 
4 

1,975 
  

PM D 7,300 

8 
Main Line: East of Agua Fria 

River 
Basic 

AM B 
3 

1,975 
  

PM F 7,300 

9 On Ramp: Dysart Road Merge 
AM A 

3 
1,900 

  
75 

  
PM F 6,775 525 

10 Main Line: At Dysart Road Basic 
AM A 

3 
1,900 

  
PM F 6,775 

11 Off Ramp: Dysart Road Diverge 
AM B 

3 
2,050 

  
175 

  
PM F 7,125 350 

12 Main Line: EI Mirage Road Basic 
AM B 

3 
2,050 

  
PM F 7,125 

13 On Ramp: Avondale Boulevard Merge 
AM A 

3 
1,975 

  
75 

  
PM F 7,100 25 

14 
Main Line: At Avondale 

Boulevard 
Basic 

AM B 
3 

1,975 
  

PM F 7,100 

15 
Between 107th Avenue and 

Avondale Boulevard 
Weave 

AM B 
4 

2,400 
4 

2,400 175 425 1,800 175 425 0 
1,675 

PM F 8,075 8,075 100 975 7,000 100 975 0 

16 Main Line: At 107th Avenue Basic 
AM B 

3 
2,225 

  
PM F 7,975 

17 Off Ramp: 107th Avenue Diverge 
AM B 

3 
2,425 

  
200 

  
PM F 8,575 625 

18 Main Line: At 99th Avenue Basic 
AM B 

3 
2,425 

  
PM F 8,575 
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Section 

ID 
Section 

Freeway 

Segment Type 

Time 

Period 

HCS Level  

of Service (LOS) 

Number of 

Lanes 

Main Line 

Volume 

Weaving 

Lanes 

Peak Hour 

Volume 

On Ramp 

Volume 

Off Ramp 

Volume 

Volume  

FF 

Volume 

RF 

Volume 

FR 

Volume 

RR 

Weave 

Length 

19 On Ramp: 91st Avenue Merge 
AM B 

3 
2,300 

  
125 

  
PM F 8,225 375 

20 
Main Line: West of 91st 

Avenue 
Basic 

AM B 
3 

2,300 
  

PM F 8,225 

21 
Between 83rd Avenue and 

91st Avenue 
Weave 

AM A 
5 

2,750 
5 

2,750 75 450 2,225 75 450 0 
2,220 

PM E 9,325 9,325 100 1,125 8,100 100 1,125 0 

22 Main Line: At 83rd Avenue Basic 
AM B 

4 
2,675 

  
PM F 9,225 

23 Off Ramp: 83rd Avenue Major Diverge AM A 5 3,000   325   

   PM B  10,025  800  

24 Main Line: At 75th Avenue Basic 
AM A 

5 
3,000 

  
PM E 10,025 

25 On Ramp: At 67th Avenue Merge 
AM A 

6 
2,675 

  
325 

  
PM C 9,225 800 

26 Main Line: West of 67th Avenue Basic 
AM A 

6 
2,675 

  
PM D 9,225 
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Chapter 5. SR 30 Service Traffic Interchange Analysis 

5.1 Background 

The interchange analyses evaluated and recommended the SR 30 RBA service TI lane configuration, geometry, and 

type based on the traffic turning movement projections for 2035 and 2040. The Cotton Lane interchange is outside 

this traffic addendum Study Area and was not analyzed in this update. 

The assumptions, approach, and results for all alternatives are discussed in the following sections. The methodology is 

discussed in detail in Section 2.2.2.  

We used the service TI  lane configurations and traffic control from the State Route (SR) 30, SR 303L to SR 202L 

Final Traffic Report (April 2013) and optimized the signal timing for the study scenarios.  

5.2 Arterial Street Lane Configurations 

SR 30 as a corridor would traverse Goodyear (MC 85 to the Agua Fria River), Avondale (Agua Fria River to 107th 

Avenue), and Phoenix (107th Avenue to the east). The lane configurations for the arterial streets approaching the TIs 

were based on local and regional transportation planning documents. Table 5.1 summarizes planned lane 

configurations. The basic number of through lanes on the crossroad was assumed to pass through the interchange. 

Table 5.1. 2035 Lane Configurations for Arterial Streets Approaching Service Traffic Interchanges 

Road 

Local 

Jurisdiction 
Street Classification 

Right-of-way Width 

(in feet) 

Number of 

Through Lanes in 

Each Direction 

Sarival Avenue Goodyear Arterial 110 1 

Estrella Parkway Goodyear Scenic Arterial 150 3 

Bullard Avenue Goodyear Major Arterial 110 2 

Dysart Road Avondale Major Arterial 130 3 

Avondale Boulevard Avondale Major Arterial 130 3 

107th Avenue Avondale Major Arterial 130 2 

91st Avenue Phoenix Arterial 130 2 

83rd Avenue Phoenix Arterial 130 2 

67th Avenue Phoenix Arterial 130 3 

Sources: City of Goodyear Roadway Classification Map, 2009; City of Avondale Transportation Plan, 2012; City of Phoenix Street 

Classification Map, 2010 

 

The ADOT Lessons Learned Document on Traffic Volume Projections and Operational Analysis (2005) states that 

“the minimum number of turning lanes necessary to achieve an intersection approach and overall interchange LOS 

of D” should be the basis for ADOT plans. Any additional turn lanes could be added at the request of a local agency, 

but would require the local agency to share the additional cost with ADOT. 

Additional guidance for providing additional turn lanes is found in the ADOT Roadway Design Guidelines (2007b). 

Its recommendations include: 

• A right-turn lane should be provided if the right-turn volume is greater than 300 vehicles per hour. 

• A left-turn lane should be provided at all appropriate locations, and a second left-turn lane should be provided 

when the volume is greater than 300 vehicles per hour. 

5.3 Signal Timing 

Numerous signal timing and phasing designs can be used to coordinate the two signals at a CDI. The Synchro analysis 

presented in this report assumed a single controller for both TI signals. Phasing and timing were optimized to improve 

the traffic flow at intersections and progression along the crossroad. 

5.4 Service Traffic Interchange Analysis (Synchro Analysis) 

Each of the following sections includes a review of each crossroad’s characteristics, traffic volumes, Synchro analysis 

results, and recommendations for lane configurations for each alternative. However, the SR 30 corridor, from 

SR 303L to SR 202L, is envisioned to be open for the public around 2035, and the arterial lane configurations used in 

this report may change during this period because cities update their general plans at regular intervals based on new 

socioeconomic and travel demand forecast data. It is recommended this analysis be reevaluated during the final design 

phase of the project based on then-available arterial lane configurations from the general plans. Detailed Synchro 

reports for each TI are provided in Appendix B.  

5.4.1 Sarival Avenue 

Sarival Avenue is currently a dirt road south of MC 85. A half CDI (eastbound on ramps, westbound off ramps) is 

proposed between MC 85 and the Buckeye Canal. All four corners contain undeveloped agricultural land. Sarival 

Avenue would be a two-lane facility with one lane in each direction and would end at the proposed TI with no 

planned crossing over the Gila River.  

The CDI at this location would have unsignalized intersections (STOP control for left turns and YIELD control for 

right turns). All other movements would be free flow at the TI. This is a dead-end intersection. 

The recommended lane configuration and traffic volumes during the peak period are presented in Figure 5.1. 
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Figure 5.1. Sarival Avenue, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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5.4.2 Estrella Parkway 

Presently, Estrella Parkway is a two-lane arterial street south of Broadway Road that widens to four lanes north of 

Broadway Road. The TI is proposed south of Broadway Road. Surrounding land use mostly consists of agricultural 

land and vacant parcels. Most of the land would be converted to residential and commercial purposes around 2035. 

MC 85 is located just to the north, while the Gila River is located south of this proposed TI. Estrella Parkway will be 

widened to six lanes by 2035, with three travel lanes in each direction. A CDI with signalized intersections is 

proposed at this location. 

The recommended lane configuration, traffic volumes during the peak period, and LOS results are presented in 

Figure 5.2. The Synchro analysis results for all the horizons are presented in Table 5.2. 

Table 5.2. Estrella Parkway Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

Signal 

Optimized Cycle 

Lengtha 

(seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North 

65/65 
B 12 B 13 

South B 15 B 13 

2040 
North 

65/70 
B 14 B 18 

South B 16 C 21 

a AM/PM 

 

5.4.3 Bullard Avenue 

Bullard Avenue is a two-lane arterial street in Goodyear. The TI is proposed south of Broadway Road. The northern 

side of this proposed TI has light industrial land use along Broadway Road. Surrounding land uses mostly consist of 

agricultural land and vacant parcels. By 2035, most of the agricultural and vacant land would be converted to 

residential and industrial uses. Bullard Avenue will be a four-lane arterial street with two travel lanes in each direction 

in 2035. It has an existing bridge crossing over the Gila River. A CDI is proposed at this location with signalized 

intersections. 

The recommended lane configuration, traffic volumes during the peak period, and LOS results are presented in 

Figure 5.3. The Synchro analysis results for all the horizons are presented in Table 5.3. 

Table 5.3. Bullard Avenue Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North 

70/70 
B 11 B 17 

South B 14 C 24 

2040 
North 

70/100 
B 17 C 29 

South B 15 C 24 

a AM/PM 
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Figure 5.2. Estrella Parkway, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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Figure 5.3. Bullard Avenue, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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5.4.4 Dysart Road 

Dysart Road is a two-lane arterial street in Avondale. The TI for the SR 30 RBA is proposed at Southern Avenue, 

converting Southern Avenue into a pair of one-way frontage roads going east. 

The Gila River is located immediately south of the TI. Dysart Road is planned to be a six-lane arterial street, having 

three lanes in each direction in 2035. Currently, Dysart Road ends at Southern Avenue. In the proposed configuration, 

Dysart Road would have six lanes across the Gila River (according to the 2006 City of Avondale Transportation 

Plan) by 2035. It would be a significant road in the future because it is the only road that connects to the farthest 

extents of Avondale. A CDI is proposed at this location with signalized intersections. 

The recommended lane configuration, traffic volumes during the peak period, and LOS results are presented in 

Figure 5.4. The Synchro analysis results for all the horizons are presented in Table 5.4. 

Table 5.4. Dysart Road Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North 

70/70 
B 14 B 17 

South C 29 C 26 

2040 
North 

70/90 
B 13 C 32 

South C 24 C 32 

a AM/PM 

 

5.4.5 Avondale Boulevard (115th Avenue) 

Avondale Boulevard (115th Avenue) is currently a four-lane arterial street in Avondale. Surrounding land use mostly 

consists of residential developments, agricultural land, and vacant parcels. By 2035, most of the agricultural and 

vacant land would be converted to residential and commercial uses. ISM Raceway (formerly Phoenix International 

Raceway) is located just south of the proposed TI south of the Gila River over an existing four-lane bridged crossing 

of the Gila River. By 2035, it will be widened to six lanes, having three travel lanes in each direction. A CDI is 

proposed at this location with signalized intersections. Because of the special events that occur at ISM that draw large 

amounts of traffic, additional turn lanes may be considered in later design phases at this TI. 

The recommended lane configuration, traffic volumes during the peak period, and LOS results are presented in 

Figure 5.5. The Synchro analysis results for all the horizons are presented in Table 5.5. 

Table 5.5. Avondale Boulevard Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North 

90/90 
B 14 B 15 

South B 18 B 16 

2040 
North 

80/75 
B 12 B 17 

South B 19 B 19 

a AM/PM 
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Figure 5.4. Dysart Road, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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Figure 5.5. Avondale Boulevard, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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5.4.6 107th Avenue 

107th Avenue is currently a two-lane arterial street located at the boundary between Avondale and Phoenix. The 

surrounding land uses consist of residential, agricultural, and vacant lands. By 2035, most of the agricultural and 

vacant land would be converted to residential and commercial uses. The Gila River is located south of the proposed 

TI. 107th Avenue will be widened to four lanes, having two travel lanes in each direction by 2035. A CDI is proposed 

at this location with signalized intersections.  

The recommended lane configuration, traffic volumes during the peak period and LOS results are presented in 

Figure 5.6. The Synchro analysis results for all the alignment horizons are presented in Table 5.6. 107th Avenue is not 

planned to cross the Gila River.  

Table 5.6. 107th Avenue Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North  

60/60 

 

A 7 B 12 

South A 6 A 7 

2040 
North 

60/60 
A 7 B 13 

South A 5 B 10 

a AM/PM 

 

5.4.7 91st Avenue 

91st Avenue is currently a two-lane arterial street maintained by the City of Phoenix. Surrounding land uses within 

the Study Area feature residential developments, a wastewater treatment plant, and agricultural land. Most of the land 

would be converted from agricultural to residential and commercial use by 2035. A CDI is proposed at this location. 

91st Avenue is planned to be widened to four lanes by 2035. This TI will be signalized.  

The 2035 and 2040 AM and PM peak hour turning movement volumes, recommended lane configurations, and LOS 

results are shown in Figure 5.7. The Synchro analysis results for all the horizons are presented in Table 5.7. 

Table 5.7. 91st Avenue Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North 

90/90 
B 13 C 27 

South C 21 C 23 

2040 
North 

90/90 
B 17 C 22 

South B 11 B 19 
a AM/PM 
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Figure 5.6. 107th Avenue, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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Figure 5.7. 91st Avenue, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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5.4.8 83rd Avenue 

83rd Avenue is currently a two-lane road. Surrounding land uses are mostly agricultural. Most of this land would be 

converted to residential and commercial use around 2035. A CDI is proposed at this location with traffic signals at the 

intersections. This roadway is planned to be widened to four lanes by 2035.  

The 2035 AM and PM peak hour turning movement volumes, recommended lane configurations, and LOS are shown 

in Figure 5.8. The Synchro analysis results for both horizons are presented in Table 5.8. 

Table 5.8. 83rd Avenue Service Traffic Interchange Analysis Results  

SR 30 Study 

Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North 

90/90 
B 17 C 22 

South B 16 B 19 

2040 
North 

90/90 
B 17 C 26 

South B 15 B 20 

a AM/PM 

 

 

5.4.9 67th Avenue 

The 67th Avenue TI would be located at the eastern end of the proposed SR 30 freeway. Today, the surrounding area 

is primarily residential, with some scattered agricultural and vacant properties. Most of this agricultural and vacant 

land would convert to residential and commercial uses around 2035. 67th Avenue is currently a two-lane arterial street 

in Phoenix. By 2035, 67th Avenue is planned to be widened to six lanes, with three lanes in each travel direction. A 

half CDI (westbound on ramp, eastbound off ramp) is proposed at this location with signalized intersections. It is 

envisioned that this will become a full diamond TI when SR 30 is extended east of SR 202L. Provisions are proposed 

in the 67th Avenue typical section to accommodate this change. 

The 2035 AM and PM peak hour turning movement volumes and the proposed lane configurations used in the LOS 

analysis are presented in the Figure 5.9. The Synchro analysis results for both horizons are presented in Table 5.9. 

Table 5.9. 67th Avenue Service Traffic Interchange Analysis Results 

SR 30  

Study Horizon 

 Signal 
Optimized Cycle 

Lengtha (seconds) 

AM Peak Hour PM Peak Hour 

LOS 
Delay 

(seconds/vehicle) 
LOS 

Delay 

(seconds/vehicle) 

2035 
North  

70/70 

 

B 16 C 27 

South B 18 B 10 

2040 
North 

70/100 
B 14 C 34 

South B 13 C 29 

a AM/PM 
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Figure 5.8. 83rd Avenue, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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Figure 5.9. 67th Avenue, Turning Movement Volume, Lane Configuration, and AM and PM Level of Service (2035 and 2040) 
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5.4.10 Turning Movement Storage Length 

This analysis used the minimum storage lengths proposed State Route (SR) 30, SR 303L to SR 202L Final Traffic  

Report (April 2013) for the crossroad and ramp turning lanes. These proposed minimum storage lengths are presented  

in Table 5.10. 

Table 5.10. Turn Lane Minimum Storage Lengths (feet) 

Turn Lane 

Sarival  

Avenue 

Estrella  

Parkway 

Bullard  

Avenue 

Dysart  

Road 

El Mirage  

Road 

Avondale  

Boulevard 

107th  

Avenue 

91st  

Avenue 

83rd  

Avenue 

67th  

Avenue 

North Intersection  

Eastbound left 300 300 300 300 300 300 300 300 300 300 

Eastbound right 250 250 250 250 250 250 250 250 250 250 

Westbound left 350 300 300 300 300 350 350 350 350 300 

Westbound right 250 350 350 250 250 350 250 350 250 250 

Northbound left 300 300 450 300 300 300 450 300 300 300 

Northbound right 250 250 250 250 250 250 250 250 250 250 

Southbound left 300 300 300 300 300 300 300 300 300 300 

Southbound right 250 250 250 250 250 250 250 250 250 250 

South Intersection  

Eastbound left 300 350 300 300 300 300 300 350 350 350 

Eastbound right 250 350 350 250 250 350 350 350 250 250 

Westbound left 300 300 300 300 300 300 300 300 300 300 

Westbound right 250 250 250 250 250 250 250 250 250 250 

Northbound left 300 300 300 300 300 300 300 300 300 300 

Northbound right 250 250 250 250 250 250 250 250 250 250 

Southbound left 300 300 300 300 300 300 300 300 300 300 

Southbound right 250 250 250 250 250 250 250 250 250 250 

 Note: Minimum 250 and 350-feet storage length for right and left turns, respectively. The locations where more than minimum storage is required is in red text. 
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Chapter 6. SR 30 and SR 202L System Traffic Interchange Analysis 

6.1 Background 

This section discusses the traffic operational analysis at the SR 30/SR 202L system TI conducted using the VISSIM 

micro simulation analysis tool. VISSIM was used to evaluate traffic operations on the freeway main line and ramps of 

SR 30, SR 202L, and I-10. 

The operational analysis of the system TI at SR 30 and SR 202L required a comprehensive study of the network 

because of its unique configuration, which included TI ramps for the adjacent arterial street network and the nearby 

I-10 and SR 202L system TI. VISSIM micro simulation software version 9.00-11, developed by PTV, was used to 

analyze the traffic operations in the opening year 2035 and future year 2040 for the RBA system TI, as described in 

Section 1.3.2. 

6.2 Interchange Operational Influence Area 

The Study Area for the evaluation of the traffic operations at the SR 30/SR 202L system TI extended from the 

SR 202L/Elliot Road TI on the south to the I-10/SR 202L system TI on the north. The area also included the I-10 

main line from 75th Avenue to 43rd Avenue and the proposed SR 30 freeway segment from east of SR 202L to the 

91st Avenue service TI in the west. Figure 6.1 shows the study area modeled in VISSIM to evaluate the traffic 

operational performance of the SR 30/SR 202L system TI. The RBA for the proposed SR 30 freeway was used for the 

analysis.  

6.3 VISSIM Model Development 

The VISSIM model developed for the study consisted of four basic components: (1) roadway network (links and 

connectors), (2) volume data, (3) vehicle routes, and (4) model parameters. The following sections describe in detail 

the development of each of these components.  

6.3.1  Roadway Network (Geometrics) 

The roadway geometry for the SR 30 and SR 202L system TI was coded based on the RBA. These included the 

horizontal curvature and lane configurations for main line and ramps, excluding the HOV direct connector ramps. The 

roadway network for the SR 202L/I-10 system TI were coded based on the South Mountain Freeway alignment.  

Figure 6.1. SR 30/SR 202L System Traffic Interchange – VISSIM Model Study Area Network 
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Figure 6.2. MAG Sub Area Network and Origin-Destination Nodes 

 

                                                           
1 TFlowFuzzy is a matrix estimation method in VISUM used to adjust an OD matrix so that the result of the assignment more 

closely matches the volumes in the network. 

 

6.3.2 Traffic Data 

MAG provided 2035 and 2040 traffic volume projections for the entire Study Area network. These traffic projections 

included daily 3-hour AM and 4-hour PM peak period volumes. The peak period volumes were subdivided into 

hourly volumes using conversion factors provided by MAG. The 3-hour AM peak period volumes were subdivided 

into individual peak hourly volumes in the proportions of 0.31, 0.35, and 0.34 for hour 1, hour 2, and hour 3, 

respectively. The 4-hour PM peak period volumes were subdivided into three individual peak hourly volumes in the 

proportions of 0.24, 0.25, and 0.26 for hour 1, hour 2, and hour 3, respectively. These three peak hours of the 

corresponding peak period (AM or PM) were modeled in VISSIM for analysis along with a 0.5-hour seeding interval, 

which is estimated as 80 percent of the hour 1 volume. The seeding period was used to fill the network with traffic 

prior to the start of the data collection period.  

MAG also provided the Study Team with origin-destination (OD) matrices for AM and PM peak hour peak volumes 

for a sub area network that was extracted from the 2035 MAG travel demand model network. The sub area network 

reflected the Study Area network that was developed in VISSIM. Figure 6.2 shows the external OD nodes and the sub 

area travel demand model network.  

6.3.3  Vehicle Routes 

Traffic patterns in VISSIM were modeled using static routes and routing decisions. Vehicle routing through the Study 

Area was achieved through the development of OD matrices. The OD matrices were developed using the MAG OD 

data and VISUM’s OD matrix estimation feature, TFlowFuzzy.1 The OD matrices were developed based on the peak 

hour volumes and applied throughout the peak period. The same traffic patterns were assumed for both cars and 

trucks, resulting in routing decisions that were applied to all vehicle types.  

6.3.4 Model Parameters 

The traffic flow model used by VISSIM is a discreet, stochastic, time step-based microscopic model, with driver and 

vehicle units as single entities. The model contains a psycho-physical car following model for longitudinal vehicle 

movement and a rule-based algorithm for lateral movements (lane changing). Various driving, vehicle, and lane 

changing behavior parameters are used to emulate this traffic flow model.  

Because this is a future planned freeway network, the model was not calibrated to any existing conditions. The 

VISSIM model was developed using driver behavior parameters for basic freeway, merge/diverge, and weaving 

segments. Driver behavior parameters were based on the default values from VISSIM and were adjusted using 

engineering judgment and acceptable ranges for freeway car following and lane changing parameters. Speed 

distributions and vehicle compositions were adopted from the South Mountain Freeway VISSIM models.  
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6.4 Measures of Effectiveness 

Operational performance is expressed in terms of measures of effectiveness, which include average vehicle speed, 

delay, miles of travel, travel time, and vehicle density. While the VISSIM model provides a variety of measures of 

effectiveness, only LOS for freeway segments based on vehicle density were used for this study.  

6.4.1 Freeway Level of Service 

For freeways, VISSIM reports densities (and speeds) on a per-link basis, and does not typically distinguish between 

“main line,” “ramp junction,” and “weave section” (as HCM does) in calculating measures of effectiveness. VISSIM 

segmentation is typically based on the characteristics of the link (speed, number of lanes) or locations where 

interruptions/changes occur (ramp junction, lane drop, etc.). For this study, density was extracted for each segment in 

the VISSIM model, and the HCM freeway main line density-LOS correlation was used to evaluate all segments. The 

LOS letter designation derived using VISSIM-reported densities is approximate, since the densities from VISSIM are 

not reported in terms of passenger car per mile per lane, but are rather reported as number of vehicles per mile per 

lane. Table 2.1 shows the LOS by density for freeway segments.   

6.5 VISSIM Analysis Results 

Micro simulation analysis results for the RBA during the AM and PM peak periods are presented in Figures 6.3 

through 6.14. To account for inherent variability in traffic flow and operations, 10 simulation runs were performed for 

each model scenario and the average results were reported. Notable observations from the micro simulation analysis 

include: 

• The overall projected operations on SR 30 and SR 202L near the SR 30/SR 202L system TI are acceptable, with 

LOS D or better for both the opening year 2035 and future year 2040 AM peak periods. SR 30 eastbound west of 

83rd Avenue, however, is operating at LOS F. The over-capacity conditions west of 83rd Avenue create a 

bottleneck that reduces the volume of traffic able to reach SR 202L.  

• The overall projected operations on SR 30 and SR 202L near the SR 30/SR 202L system TI are failing, with 

LOS F for both the opening year 2035 and future year 2040 PM peak periods. Westbound SR 30 breaks down 

between the SR 202L system TI and 83rd Avenue, causing congestion and queue spillback that extends to the east 

and south of the system TI. By the second hour of the simulation, northbound SR 202L is operating at LOS F 

from SR 30 to south of Elliot Road. This congestion is the result of over-capacity conditions west of 83rd Avenue. 

• Congested conditions are observed on I-10 in the eastbound direction in the AM peak period, with LOS F for both 

the opening year 2035 and future year 2040 scenarios. I-10 eastbound is operating at LOS E or better west of the 

system TI during the PM peak period, but congestion on northbound SR 202L in the PM peak period creates a 

bottleneck that reduces the volume of traffic able to reach I-10.  

• In general, the operational performance near the SR 30/SR 202L system TI is better in the AM peak period than in 

the PM peak period, but the over-capacity conditions on eastbound SR 30 west of 83rd Avenue in the AM peak 

period limit the amount of traffic that is able to reach the system TI. 

• Please refer to Section 3.4 for a discussion of why LOS F is being presented as an acceptable condition, and the 

planned mitigations in the SR 30 corridor to help improve this condition in years beyond 2040.
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Figure 6.3. SR 30/SR 202L System Traffic Interchange, 2035 AM Peak Hour 1 Level of Service 
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Figure 6.4. SR 30/SR 202L System Traffic Interchange, 2035 AM Peak Hour 2 Level of Service 
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Figure 6.5. SR 30/SR 202L System Traffic Interchange, 2035 AM Peak Hour 3 Level of Service 
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Figure 6.6. SR 30/SR 202L System Traffic Interchange, 2035 PM Peak Hour 1 Level of Service 
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Figure 6.7. SR 30/SR 202L System Traffic Interchange, 2035 PM Peak Hour 2 Level of Service 
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Figure 6.8. SR 30/SR 202L System Traffic Interchange, 2035 PM Peak Hour 3 Level of Service 
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Figure 6.9. SR 30/SR 202L System Traffic Interchange, 2040 AM Peak Hour 1 Level of Service  
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Figure 6.10. SR 30/SR 202L System Traffic Interchange, 2040 AM Peak Hour 2 Level of Service 

 

  



54  SR 30: Sarival Avenue to SR 202L  |  Traffic Report  |  September 2018 

 

Figure 6.11. SR 30/SR 202L System Traffic Interchange, 2040 AM Peak Hour 3 Level of Service 
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Figure 6.12. SR 30/SR 202L System Traffic Interchange, 2040 PM Peak Hour 1 Level of Service 
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Figure 6.13. SR 30/SR 202L System Traffic Interchange, 2040 PM Peak Hour 2 Level of Service 
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Figure 6.14. SR 30/SR 202L System Traffic Interchange, 2040 PM Peak Hour 3 Level of Service 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Westbound 
Agency or Company HDR Engineering Inc. From/To At 99th Ave 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 2025 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

746 pc/h/ln

S 65.0 mph 
D = vp / S 11.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 

Copyright © 2010 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.1 Generated:  12/27/2017    4:54 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

12/27/2017file:///C:/Users/xili/AppData/Local/Temp/f2k9096.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Westbound 
Agency or Company HDR Engineering Inc. From/To At 107th Ave 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1850 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

682 pc/h/ln

S 65.0 mph 
D = vp / S 10.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Westbound 
Agency or Company HDR Engineering Inc. From/To At Avondale Blvd 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1625 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

599 pc/h/ln

S 65.0 mph 
D = vp / S 9.2 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Westbound 
Agency or Company HDR Engineering Inc. From/To At Dysart Rd 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1550 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

571 pc/h/ln

S 65.0 mph 
D = vp / S 8.8 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Westbound 
Agency or Company HDR Engineering Inc. From/To El Mirage Rd 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1700 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

626 pc/h/ln

S 65.0 mph 
D = vp / S 9.6 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Eastbound 
Agency or Company HDR Engineering Inc. From/To At 99th Ave 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 7950 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2929 pc/h/ln

S 31.8 mph 
D = vp / S 92.0 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Eastbound 
Agency or Company HDR Engineering Inc. From/To At 107th Ave 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 7350 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2708 pc/h/ln

S 40.7 mph 
D = vp / S 66.5 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Eastbound 
Agency or Company HDR Engineering Inc. From/To At Avondale Blvd 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6475 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2386 pc/h/ln

S 51.2 mph 
D = vp / S 46.6 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Eastbound 
Agency or Company HDR Engineering Inc. From/To At Dysart Rd 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6300 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2321 pc/h/ln

S 53.0 mph 
D = vp / S 43.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst XL Highway/Direction of Travel Eastbound 
Agency or Company HDR Engineering Inc. From/To El Mirage Rd 
Date Performed 12/27/2017 Jurisdiction ADOT 
Analysis Time Period AM Analysis Year 2035 
Project Description  SR 30 East HA (3+0) 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6475 veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 10 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.952 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 65.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 65.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2386 pc/h/ln

S 51.2 mph 
D = vp / S 46.6 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction 91st Ave OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 9100  ft 

Vu = 625  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 7950 
Ramp Volume, VR 275 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7950 0.95 Level 10 0 0.952 1.00 8787
 Ramp 275 0.95 Level 10 0 0.952 1.00 304
 UpStream 625 0.95 Level 10 0 0.952 1.00 691
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 2764.03  (Equation 13-12 or 13-13) 
PFD = 0.526  using Equation (Exhibit 13-7) 
V12 = 4769  pc/h 
V3 or Vav34 4018  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 6087  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8787 Exhibit 13-8 7050 Yes
VFO = VF - VR 8483 Exhibit 13-8 7050 Yes

VR 304 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4769 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 50.3 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.130 (Exhibit 13-12) 
SR= 62.0 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 62.8 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010TM   Version 6.1 Generated:  12/27/2017    4:56 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

12/27/2017file:///C:/Users/xili/AppData/Local/Temp/r2k41A1.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction 91st Ave OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 7950 
Ramp Volume, VR 275 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2600  ft 

VD = 975  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7950 0.95 Level 10 0 0.952 1.00 8787
 Ramp 275 0.95 Level 10 0 0.952 1.00 304
 UpStream
 DownStream 975 0.95 Level 10 0 0.952 1.00 1078

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.526  using Equation (Exhibit 13-7) 
V12 = 4769  pc/h 
V3 or Vav34 4018  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 6087  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8787 Exhibit 13-8 7050 Yes
VFO = VF - VR 8483 Exhibit 13-8 7050 Yes

VR 304 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4769 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 50.3 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.130 (Exhibit 13-12) 
SR= 62.0 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 62.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction 107th Ave ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600  ft 

Vu = 75  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 7350 
Ramp Volume, VR 625 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7350 0.95 Level 10 0 0.952 1.00 8124
 Ramp 625 0.95 Level 10 0 0.952 1.00 691
 UpStream 75 0.95 Level 10 0 0.952 1.00 83
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2938.21   (Equation 13-6 or 13-7)
PFM = 0.592   using Equation  (Exhibit 13-6) 
V12 = 4813   pc/h 

V3 or Vav34
3311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5424   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8815  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 6115   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 44.7 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.943 (Exibit 13-11) 
SR= 20.3 mph (Exhibit 13-11) 
S0= 56.1 mph (Exhibit 13-11) 
S = 25.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction 107th Ave ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 7350 
Ramp Volume, VR 625 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9100  ft 

VD = 275  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7350 0.95 Level 10 0 0.952 1.00 8124
 Ramp 625 0.95 Level 10 0 0.952 1.00 691
 UpStream
 DownStream 275 0.95 Level 10 0 0.952 1.00 304

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1222.36   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 4987   pc/h 

V3 or Vav34
3137   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5424   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8815  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 6115   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 44.7 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.943 (Exibit 13-11) 
SR= 20.3 mph (Exhibit 13-11) 
S0= 56.1 mph (Exhibit 13-11) 
S = 25.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Avondale Blvd OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 9100  ft 

Vu = 200  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 6475 
Ramp Volume, VR 25 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6475 0.95 Level 10 0 0.952 1.00 7157
 Ramp 25 0.95 Level 10 0 0.952 1.00 28
 UpStream 200 0.95 Level 10 0 0.952 1.00 221
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 946.54  (Equation 13-12 or 13-13) 
PFD = 0.580  using Equation (Exhibit 13-7) 
V12 = 4161  pc/h 
V3 or Vav34 2996  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4457  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7157 Exhibit 13-8 7050 Yes
VFO = VF - VR 7129 Exhibit 13-8 7050 Yes

VR 28 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4161 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.3 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.106 (Exhibit 13-12) 
SR= 62.6 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 63.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Avondale Blvd OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 6475 
Ramp Volume, VR 25 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3000  ft 

VD = 975  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6475 0.95 Level 10 0 0.952 1.00 7157
 Ramp 25 0.95 Level 10 0 0.952 1.00 28
 UpStream
 DownStream 975 0.95 Level 10 0 0.952 1.00 1078

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.580  using Equation (Exhibit 13-7) 
V12 = 4161  pc/h 
V3 or Vav34 2996  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4457  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7157 Exhibit 13-8 7050 Yes
VFO = VF - VR 7129 Exhibit 13-8 7050 Yes

VR 28 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4161 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.3 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.106 (Exhibit 13-12) 
SR= 62.6 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 63.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Bullard Ave ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 4 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 6250 
Ramp Volume, VR 400 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9100  ft 

VD = 350  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6250 0.95 Level 10 0 0.952 1.00 6908
 Ramp 400 0.95 Level 10 0 0.952 1.00 442
 UpStream
 DownStream 350 0.95 Level 10 0 0.952 1.00 387

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.163   using Equation  (Exhibit 13-6) 
V12 = 1123   pc/h 

V3 or Vav34
2892   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2763   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7350  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3205   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.1 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.274 (Exibit 13-11) 
SR= 58.7 mph (Exhibit 13-11) 
S0= 59.3 mph (Exhibit 13-11) 
S = 59.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 9100  ft 

Vu = 400  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 6625 
Ramp Volume, VR 350 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6625 0.95 Level 10 0 0.952 1.00 7322
 Ramp 350 0.95 Level 10 0 0.952 1.00 387
 UpStream 400 0.95 Level 10 0 0.952 1.00 442
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 2104.82  (Equation 13-12 or 13-13) 
PFD = 0.559  using Equation (Exhibit 13-7) 
V12 = 4265  pc/h 
V3 or Vav34 3057  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4622  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7322 Exhibit 13-8 7050 Yes
VFO = VF - VR 6935 Exhibit 13-8 7050 No

VR 387 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4265 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 37.7 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.138 (Exhibit 13-12) 
SR= 61.8 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 62.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 6625 
Ramp Volume, VR 350 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2600  ft 

VD = 200  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6625 0.95 Level 10 0 0.952 1.00 7322
 Ramp 350 0.95 Level 10 0 0.952 1.00 387
 UpStream
 DownStream 200 0.95 Level 10 0 0.952 1.00 221

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.559  using Equation (Exhibit 13-7) 
V12 = 4265  pc/h 
V3 or Vav34 3057  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4622  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7322 Exhibit 13-8 7050 Yes
VFO = VF - VR 6935 Exhibit 13-8 7050 No

VR 387 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4265 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 37.7 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.138 (Exhibit 13-12) 
SR= 61.8 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 62.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600  ft 

Vu = 350  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 6300 
Ramp Volume, VR 200 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6300 0.95 Level 10 0 0.952 1.00 6963
 Ramp 200 0.95 Level 10 0 0.952 1.00 221
 UpStream 350 0.95 Level 10 0 0.952 1.00 387
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2589.18   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 4275   pc/h 

V3 or Vav34
2688   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7184  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4496   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.528 (Exibit 13-11) 
SR= 52.9 mph (Exhibit 13-11) 
S0= 56.1 mph (Exhibit 13-11) 
S = 54.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Eastbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 6300 
Ramp Volume, VR 200 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9100  ft 

VD = 25  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6300 0.95 Level 10 0 0.952 1.00 6963
 Ramp 200 0.95 Level 10 0 0.952 1.00 221
 UpStream
 DownStream 25 0.95 Level 10 0 0.952 1.00 28

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 112.59   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 4275   pc/h 

V3 or Vav34
2688   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7184  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4496   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.528 (Exibit 13-11) 
SR= 52.9 mph (Exhibit 13-11) 
S0= 56.1 mph (Exhibit 13-11) 
S = 54.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction 91st Ave ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600  ft 

Vu = 475  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 1925 
Ramp Volume, VR 125 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1925 0.95 Level 10 0 0.952 1.00 2128
 Ramp 125 0.95 Level 10 0 0.952 1.00 138
 UpStream 475 0.95 Level 10 0 0.952 1.00 525
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1536.72   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 1306   pc/h 

V3 or Vav34
822   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2266  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1444   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 8.5 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.195 (Exibit 13-11) 
SR= 60.5 mph (Exhibit 13-11) 
S0= 63.8 mph (Exhibit 13-11) 
S = 61.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction 91st Ave ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 1925 
Ramp Volume, VR 125 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9100  ft 

VD = 200  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1925 0.95 Level 10 0 0.952 1.00 2128
 Ramp 125 0.95 Level 10 0 0.952 1.00 138
 UpStream
 DownStream 200 0.95 Level 10 0 0.952 1.00 221

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 888.62   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 1306   pc/h 

V3 or Vav34
822   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2266  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1444   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 8.5 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.195 (Exibit 13-11) 
SR= 60.5 mph (Exhibit 13-11) 
S0= 63.8 mph (Exhibit 13-11) 
S = 61.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction 107th Ave OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 9100  ft 

Vu = 125  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 2025 
Ramp Volume, VR 200 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2025 0.95 Level 10 0 0.952 1.00 2238
 Ramp 200 0.95 Level 10 0 0.952 1.00 221
 UpStream 125 0.95 Level 10 0 0.952 1.00 138
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 1305.85  (Equation 13-12 or 13-13) 
PFD = 0.694  using Equation (Exhibit 13-7) 
V12 = 1621  pc/h 
V3 or Vav34 617  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2238 Exhibit 13-8 7050 No
VFO = VF - VR 2017 Exhibit 13-8 7050 No

VR 221 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1621 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 11.9 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.123 (Exhibit 13-12) 
SR= 62.2 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 64.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction 107th Ave OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 2025 
Ramp Volume, VR 200 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2600  ft 

VD = 150  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2025 0.95 Level 10 0 0.952 1.00 2238
 Ramp 200 0.95 Level 10 0 0.952 1.00 221
 UpStream
 DownStream 150 0.95 Level 10 0 0.952 1.00 166

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.694  using Equation (Exhibit 13-7) 
V12 = 1621  pc/h 
V3 or Vav34 617  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2238 Exhibit 13-8 7050 No
VFO = VF - VR 2017 Exhibit 13-8 7050 No

VR 221 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1621 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 11.9 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.123 (Exhibit 13-12) 
SR= 62.2 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 64.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction Avondale Blvd ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600  ft 

Vu = 375  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 1625 
Ramp Volume, VR 75 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1625 0.95 Level 10 0 0.952 1.00 1796
 Ramp 75 0.95 Level 10 0 0.952 1.00 83
 UpStream 375 0.95 Level 10 0 0.952 1.00 414
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1453.91   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 1103   pc/h 

V3 or Vav34
693   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1879  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1186   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 6.5 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.191 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 64.3 mph (Exhibit 13-11) 
S = 61.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction Avondale Blvd ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 1625 
Ramp Volume, VR 75 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9100  ft 

VD = 150  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1625 0.95 Level 10 0 0.952 1.00 1796
 Ramp 75 0.95 Level 10 0 0.952 1.00 83
 UpStream
 DownStream 150 0.95 Level 10 0 0.952 1.00 166

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 667.47   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 1103   pc/h 

V3 or Vav34
693   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1879  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1186   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 6.5 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.191 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 64.3 mph (Exhibit 13-11) 
S = 61.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 9100  ft 

Vu = 75  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 1700 
Ramp Volume, VR 150 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1700 0.95 Level 10 0 0.952 1.00 1879
 Ramp 150 0.95 Level 10 0 0.952 1.00 166
 UpStream 75 0.95 Level 10 0 0.952 1.00 83
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 816.92  (Equation 13-12 or 13-13) 
PFD = 0.705  using Equation (Exhibit 13-7) 
V12 = 1374  pc/h 
V3 or Vav34 505  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1879 Exhibit 13-8 7050 No
VFO = VF - VR 1713 Exhibit 13-8 7050 No

VR 166 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1374 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 9.8 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.118 (Exhibit 13-12) 
SR= 62.3 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 64.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd OFF Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA

Deceleration Lane Length LD 700 
Freeway Volume, VF 1700 
Ramp Volume, VR 150 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 60.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2600  ft 

VD = 50  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1700 0.95 Level 10 0 0.952 1.00 1879
 Ramp 150 0.95 Level 10 0 0.952 1.00 166
 UpStream
 DownStream 50 0.95 Level 10 0 0.952 1.00 55

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.705  using Equation (Exhibit 13-7) 
V12 = 1374  pc/h 
V3 or Vav34 505  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1879 Exhibit 13-8 7050 No
VFO = VF - VR 1713 Exhibit 13-8 7050 No

VR 166 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1374 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 9.8 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.118 (Exhibit 13-12) 
SR= 62.3 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 64.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600  ft 

Vu = 150  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 1550 
Ramp Volume, VR 50 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1550 0.95 Level 10 0 0.952 1.00 1713
 Ramp 50 0.95 Level 10 0 0.952 1.00 55
 UpStream 150 0.95 Level 10 0 0.952 1.00 166
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1430.15   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 1052   pc/h 

V3 or Vav34
661   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1768  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1107   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.9 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.190 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 64.4 mph (Exhibit 13-11) 
S = 62.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst XL Freeway/Dir of Travel Westbound
Agency or Company HDR Engineering Inc. Junction Dysart Rd ON Ramp
Date Performed 12/27/2017 Jurisdiction ADOT
Analysis Time Period AM Analysis Year 2035
Project Description    SR 30 East HA (3+0) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Number of Lanes, N 3 
Acceleration Lane Length, LA 1300 
Deceleration Lane Length LD

Freeway Volume, VF 1550 
Ramp Volume, VR 50 
Freeway Free-Flow Speed, SFF 65.0 
Ramp Free-Flow Speed, SFR 55.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9100  ft 

VD = 25  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1550 0.95 Level 10 0 0.952 1.00 1713
 Ramp 50 0.95 Level 10 0 0.952 1.00 55
 UpStream
 DownStream 25 0.95 Level 10 0 0.952 1.00 28

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 112.59   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 
V12 = 1052   pc/h 

V3 or Vav34
661   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1768  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1107   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.9 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.190 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 64.4 mph (Exhibit 13-11) 
S = 62.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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Appendix B 

Synchro Analysis Reports  
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