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1. INTRODUCTION 
 
The City of Chico (City) is the lead agency for completion of a Project Study Report 
(PSR) for the State Route 99(SR 99)/Southgate Avenue Interchange.  The purpose of the 
PSR is to identify and evaluate alternative designs for a new interchange connection with 
SR 99 at the existing Southgate Avenue at-grade signalized intersection. The completion 
of the PSR will allow the City to provide proposed developments with future right of way 
requirements and to begin to plan for future transportation funding needs.  
 
The PSR is being completed in conjunction with a local road corridor study that identifies 
new roadway connections to Southgate Avenue from Skyway (to the east), Midway (to 
the west), Estates Drive (to the south), and Notre Dame Boulevard (to the north). The 
project approvals and design of these connections will be locally funded by the City, and 
a separate City of Chico PSR has been prepared for their approval. An exhibit showing 
both the interchange improvements and the proposed corridor improvements is shown in 
Attachment B on the “Proposed Corridor Improvements Phasing” exhibit. 
 
This project proposes an interchange at the existing SR 99 and Southgate Avenue at-
grade intersection located within the City of Chico.  There are two alternatives considered 
in this PSR.  Alternative 1 proposes an L-8 interchange and Alternative 2 proposes an L-9 
interchange. Both interchange alternatives will provide new signals at each on/off-ramp 
intersection and will require Southgate Avenue to be relocated east of its current location.  
Both alternatives are designed to allow the interchange ramps to operate at LOS C in the 
Design Year of 2035.  
 
Phased improvements (either 1A or 1B) are also being considered that would provide 
connections to the new roadways east and west of SR 99 along with upgrades to the 
existing at-grade intersection.  Phase 1A would construct improvements to the existing 
at-grade intersection for an Interim Design Period of 10 years.  Phase 1B would construct 
a Type L-2 interchange and would defer loop entrance ramps to a later phase. Phase 1B 
will operate acceptably beyond the Interim Design Period of 10 years.  Either of the 
phased improvements could be constructed in advance of the ultimate alternatives 
(Alternatives 1 and 2). 
 
Both the current Caltrans Freeway Agreement and City of Chico General Plan identify an 
interchange connection to SR 99 at Southgate Avenue. 
 
The estimated cost of the Alternative 2 (L-9) project (not including capital outlay 
support) is $45.6 million, which includes $21.4 million for roadway work, $800k for 
stormwater work, $4.6 million for structure work and $18.8 million for right of way 
items.   
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The estimated cost of the Alternative 1 (L-8) project (not including capital outlay 
support) is $33.6 million, which includes $17.2 million for roadway work, $700k for 
stormwater work, $4.9 million for structure work and $10.8 million for right of way 
items.   
 
The estimated cost of the Phase 1A project (not including capital outlay support) is $14.4 
million, which includes $4 million for roadway work, $200k for stormwater work, and 
$10.3 million for right of way items.  
 
The estimated cost of the Phase 1B project (not including capital outlay support) is $43.6 
million, which includes $19.4 million for roadway work, $4.6 million for structure work, 
$800k for stormwater work, and $18.8 million for right of way items.  
 
This project will be advertised, awarded, and administered by the City of Chico.  The 
City plans to fund project construction through a mix of funding types, which may 
include developer fees, City capitol project funds, and potential federal funding.  The 
project is a Category 3 Project. 

 
 

Project Limits 
 

3-But-99, 
PM R28.8/29.9 

Number of Alternatives: 3 Total (2 Ultimate Alternatives with 2 Phase 
Options; No Build Alternative) 

Alternative Recommended for 
Programming: 

Alternative 2 – Type L-9 Interchange 

Programmed or Proposal 
Capital Right of Way Costs: 

$10,241,000 Phase 1A (Interim) 
$18,809,000 Phase 1B (Interim) 
$18,809,000 Alternative 2 (Ultimate) 

Funding Source: Local Agency 
Type of Facility 
(conventional, expressway, 
freeway): 

Freeway 

Number of Structures: 1 
Anticipated Environmental 
Determination/Document 

IS/MND (Interchange Only) – CEQA 
CE (Interchange Only) – NEPA 

Legal Description Interchange 
Project Category 3 

 
 The Ultimate Interchange Type L-9 for Alternative 2 is recommended for Programming 
at this time. The City intends to carry all alternatives (including phasing options and the 
“No Build” alternative) through to the PA&ED Phase.   
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2. BACKGROUND 
 

Discussions regarding the State Route 99/Southgate Avenue Interchange have a history 
exceeding ten years with Butte County, Butte County Association of Governments 
(BCAG), the City of Chico, Caltrans, and other stakeholders including the business 
owners and neighborhood residents in the surrounding area.  The following sections 
outline previous studies completed within the project area. 
 
SR 99/Southgate Avenue Interchange and Circulation Study 
 
In the late nineties, BCAG commissioned the State Route 99/Southgate Avenue 
Interchange and Circulation Study (prepared by Fehr & Peers) to identify the location of 
the future interchange and connections of the local circulation system to the interchange. 
The study objectives were to: 

• Identify a preferred interchange design and location; 
• Develop improvement alternatives that would address existing and future 

roadway deficiencies; 
• Integrate local circulation improvements with planned and approved 

development; 
• Integrate public involvement and participation in the development of 

recommended roadway improvements; and 
• Reach a consensus among local jurisdictions, residents, and businesses within the 

study area on future roadway improvements. 

Public participation in the study was encouraged and three public open houses were held 
to gain input and present the recommended interim and ultimate circulation 
improvements.  In addition, a Study Advisory Committee (SAC) was formed and 
included representatives from public agencies (BCAG, Butte County supervisors, Butte 
County staff, Caltrans, and City of Chico), local residents, and business owners Norfield 
Industries and Smucker Quality Beverage. A total of five SAC meetings were held over 
the period of 1998 and 1999. The focus of these meetings was to review and assess the 
impacts of potential alignment and interchange alternatives. A majority of the concern 
was centered on the impacts to the neighborhoods and residential streets west of SR 99 
due to cut through traffic between SR 99 and the Hegan Lane Business Park.   
 
The study included eight improvement alternatives that were developed for Year 2018 
conditions and evaluated and compared to Year 2018 conditions without the 
improvements.  The results of the alternative analysis were presented to the public at an 
open house and input from the open house was taken into consideration in the 
development of recommended improvements. The recommended improvements are the 
basis for the current PSR and included the following: 



03-But-99 – PM R28.8/29.9 
EA -03-4E670 

EFIS No. 03/0000/071/5 
January 2012 

 

 4 

• Installing a traffic signal - Caltrans installed this signal in September 1999. The 
intersection was expected to operate at acceptable LOS for at least 10 years at 
which time an interchange will be needed.  

• Interim improvements - These improvements included the extension of Otterson 
Drive, the extension of the frontage roads on both sides of SR 99 and a connection 
from SR 99 to Midway.  Due to public controversy, the extension of Otterson 
Drive was eliminated from the study. 

• Ultimate improvements – Construct a new interchange with loop exit ramps 
(Caltrans Type L-8), extend Southgate Avenue east to Skyway, and construct a 
frontage road between Southgate Avenue and Estates Drive. This frontage road 
connection would eliminate the existing signal at the intersection of SR 99 / 
Estates Drive and would restrict the movements to right in/right out only.  

 

Skyway Interchange  

In addition to providing roadway connections to the west side of SR 99, the construction 
of the Southgate Avenue Interchange will alleviate congestion along Skyway and at the 
Skyway/SR 99 Interchange. In 1996, Caltrans approved a Project Study Report/Project 
Report (PSR/PR) for a set of interim (Phase I) and ultimate (Phase II) improvements to 
the Skyway/State Route 99 Interchange.  Phase I converted the existing cloverleaf 
interchange into a standard Caltrans L-9 interchange and the construction was split into 
two phases (Phase I-A and Phase I-B).  Phase I-A was constructed with the Home Depot 
project in 1999 and built the easterly half of the interchange, and Phase I-B completed the 
west half of the interchange in the spring of 2011.   
 
In order to document the future conditions of Skyway Interchange Phase I-B project, Fehr 
& Peers prepared the Skyway/SR 99 Interchange Traffic Study, which was approved by 
Caltrans in February 2006. The full L-9 interchange is anticipated to operate at an 
acceptable LOS through 2015.  
 
As identified in the approved PSR/PR, the ultimate (Phase II) Skyway Interchange 
improvements would require a complete replacement of the existing Skyway 
overcrossing with a 6 lane structure. Ramp improvements would also be required to 
conform with the new overcrossing. To avoid local roadway queuing into the 
interchange, the traffic report indicated that Skyway should be widened to 6 lanes to the 
Bruce Road intersection east of the interchange.  
 
The Fehr & Peers Study also identified a second option to alleviate the traffic congestion 
on Skyway in the Ultimate Design Year of 2030, which is a new connection to Skyway 
from SR 99 via the Southgate Avenue extension. Preliminary analysis indicates that the 
traffic at the Skyway Interchange begins to break down and that the Southgate Avenue 
connection would need to be in place by 2017.  With the new Southgate Avenue 
Interchange (studied in this PSR) and the proposed 4-lane arterial connection to Skyway, 
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the traffic volumes on the Skyway corridor will be reduced to acceptable levels and Phase 
II of the Skyway Interchange will not be needed.  
 
Adjacent Developments 
 
A new development is planned adjacent to the proposed Southgate Avenue Interchange 
that will impact traffic operations at the interchange and the configuration of the adjacent 
roadways. The development is planned for the land adjacent to the southwest quadrant of 
the interchange and is anticipated to be a mix of commercial, high density residential, 
single-family residential, and park space.  
 
The planned development has an internal roadway network that will connect to Southgate 
Avenue at Entler/Player Lane. The Player Lane connection through the development will 
also serve as frontage access along SR 99 with a connection to Estates Drive. Both of 
these connections are planned to be funded as a part of these developments but are 
covered within the Traffic Study and geometric planning included within this PSR.  
 

3. PURPOSE AND NEED STATEMENT 
 
Need: 
Traffic forecasts project increased travel demands on the SR 99 corridor in the City of 
Chico.  Skyway cannot handle the projected traffic unless the SR 99/Skyway Phase II 
Interchange is built.  The SR 99/Southgate Avenue Interchange is needed to mitigate 
traffic along Skyway as well as provide capacity for future commercial business and 
residential growth within the City and Butte County. 
 
Purpose: 
The purpose of the proposed project is to improve traffic operations and accommodate 
anticipated travel demand due to planned development.  The existing SR 99/Southgate 
Avenue signalized intersection operates at LOS C, but in year 2035 conditions drop to 
LOS F if one of the proposed interchange alternatives is not implemented.  The SR 
99/Southgate Avenue Interchange will operate at LOS B or LOS C in 2035 depending on 
the alternative that is constructed. 

 

4. DEFICIENCIES 
TRAFFIC 
The Traffic Operations Report was completed by Fehr & Peers and is contained in 
Attachment F.  The study intersections for the entire corridor were evaluated during the 
morning (AM) and evening (PM) peak hours.  The study reviews the Construction Year 
(2015), Interim Design Year (2025), and Ultimate Design Year (2035) traffic operations. 
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The summary included below focuses on the analysis for the new connection of 
Southgate Avenue at SR 99. The full traffic analysis, however, studied a larger project 
area that includes extensions of Southgate Avenue east of SR 99 to Skyway and west of 
SR 99 to Midway. Frontage road connections from Southgate Avenue south to Estates 
Drive (on the west side of SR 99) and north to Notre Dame Boulevard (east of SR 99) are 
also included. Finally, extensions of Speedway Avenue and the widening of Midway are 
also included in the full traffic study. An exhibit showing these additional roadway 
connections is shown in Attachment B on the “Proposed Corridor Improvements 
Phasing” exhibit.  

Three alternatives and two phasing options for the connection to SR 99 have been 
included in the Traffic Operations Report that are being carried forward for further study 
within this PSR. They are as follows:  

• No Build Alternative 

• Alternative 1 – Two-quadrant partial cloverleaf (Caltrans Type L-8) interchange 
with a five lane overcrossing structure  

• Alternative 2 – Partial cloverleaf (Caltrans Type L-9) interchange with a four lane 
overcrossing structure 

• Interim Phase 1A – Enlarged at-grade intersection with additional through lanes 
on SR 99 

• Interim Phase 1B – Spread diamond (Caltrans Type L-2) interchange with a four 
lane overcrossing structure  

Two additional alternatives were studied in the Traffic Operations Report and not carried 
forward into this PSR. These consist of: 

• Alternative 1C – Spread Diamond (Caltrans Type L-2) with a five lane 
overcrossing. This is not required because adequate capacity exists for an L-2 
with a four lane overcrossing. 
 

• Tight Diamond Interchange – The tight diamond was rejected due to congestion at 
the ramp terminal intersections.  

Each alternative would improve operations on the SR 99 corridor by diverting traffic 
away from the congested SR 99/Skyway Interchange.  However, Alternative 1A and 
Alternative 1B are considered as phasing options as they are not expected to have the 
typical 20 year design life of the ultimate projects (Alternatives 1 and 2). 

The key findings of the traffic study are listed below: 

• Under existing conditions, all study intersections and freeway mainline segments 
operate at an acceptable LOS during the AM and PM peak hours.   

• Under construction year (2015) “no project” conditions, all study intersections 
operate at an acceptable LOS during the AM peak hour and the Hegan 
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Lane/Midway intersection will operate at an unacceptable LOS E during the PM 
peak hour.  All freeway facilities will operate at an acceptable LOS during the 
AM and PM peak hours.  Under “with project” conditions, the Hegan 
Lane/Midway intersection is still expected to operate at an unacceptable LOS E 
during the PM peak hour, but delay will be lower when compared to “no project” 
conditions since some traffic now heads south on Midway to access SR 99 via a 
new Southgate Avenue extension.  All other study intersections, freeway 
segments, and ramp junctions are expected to operate at acceptable levels during 
the AM and PM peak hours for all five “with project” alternatives. 

• Under interim year (2025) “no project” conditions, two study intersections will 
operate unacceptably during the AM and PM peak hours.  With development 
anticipated near the project area, the intersections of Southgate Avenue/Entler 
Avenue and SR 99/Southgate Avenue will no longer operate acceptably.  Under 
“with project” conditions, all study intersections will operate acceptably.  
However, the SR 99/Southgate Avenue at-grade intersection under Alternative 1A 
and the southbound ramp terminal intersection under Alternative 1B are both 
expected to fail within a few years after 2025; this Interim Design Analysis will 
be reviewed in the PA&ED Phase to confirm that it will operate acceptably for a 
10 year design horizon.  The Interim Design Analysis will also be reviewed to 
ensure freeway facilities will continue to operate acceptably under both “no 
project” and “with project” conditions in the Interim Design Year. 

• Under design year (2035) “no project” conditions, two intersections will operate 
unacceptably during the AM peak hour and three intersections will operate 
unacceptably during the PM peak hour.  Under all “with project” alternatives, the 
Hegan Lane/Midway intersection will operate unacceptably during both the AM 
and PM peak hours and additional improvements would be required to improve 
operations.  All freeway and ramp facilities will operate acceptably under design 
year conditions for all scenarios.  Although the LOS is acceptable for 
intersections along Southgate Avenue under all three plus project alternatives (the 
two interim projects were not analyzed), left turn queuing may occur on the 
overcrossing under Alternative 1 and Alternative 1B.  Alternative 2 eliminates 
this potential queuing issue by constructing loop on-ramps to SR 99. 

• This analysis determined that a phased approach to constructing the interchange is 
possible by initially building either a widened at-grade intersection (Alternative 
1A) or a four-lane spread diamond interchange (Alternative 1B).  Both of these 
phased options will be designed to last ten years, however, increasing traffic 
between 2025 and 2035 will ultimately require that these interim designs be 
replaced with one of the ultimate interchange designs. 
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Construction Year (2015) Operations 

Without the proposed improvements, the only study intersection with unacceptable 
operations is Hegan Lane/Midway, which is expected to operate at LOS E during the PM 
peak hour.   Under the “with project” scenarios, the Hegan Lane/Midway intersection 
continues to operate unacceptably during the PM peak hour (LOS E); however, the 
overall intersection delay is lower since some traffic diverts to the new Southgate Avenue 
extension between Midway and SR 99. 

Under the “with project” scenarios, traffic exiting SR 99 at Southgate Avenue and 
traveling toward Skyway (and the reverse direction) is expected to increase dramatically.  
However, even with this increase in traffic, all of the “with project” alternatives operate 
acceptably.  A summary of the Construction Year (2015) traffic operations is shown in 
Table 1 below:  
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TABLE 1 – 2015 CONSTRUCTION YEAR INTERSECTION LEVEL OF SERVICE 

Intersection Peak  
Hour 

No Project 
With Project  
Alternative 

1A 

With Project  
Alternative 

1B 

With Project  
Alternative 1 

With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/ 
Midway 

AM 
PM 

28 
73 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

2. Entler Avenue/ 
Midway 

AM 
PM 

15 
20 

B 
C 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

3. Southgate 
Avenue/Midway 

AM 
PM 

Not  
Applicable4 

16 
18 

B 
B 

17 
19 

B 
B 

16 
18 

B 
B 

16 
18 

B 
B 

4. Southgate Avenue/ 
Entler Avenue3 

AM 
PM 

14 
<10 

B 
A 

21 
22 

C 
C 

16 
17 

B 
B 

15 
17 

B 
B 

19 
24 

B 
C 

5. Southgate Avenue/ 
SB SR 99 Ramps 

AM 
PM 

Not  
Applicable4 

Not  
Applicable4 

19 
22 

B 
C 

20 
19 

B 
B 

10 
19 

B 
B 

6. Southgate Avenue/ 
SR 99 (Existing 
Signalized 
Intersection) 

AM 
PM 

28 
30 

C 
C 

44 
47 

D 
D Not  

Applicable4 

Not  
Applicable4 Not  

Applicable4 

7. Southgate Avenue/ 
NB SR 99 Ramps 

AM 
PM 

Not  
Applicable4 

Not  
Applicable4 

19 
11 

B 
B 

18 
13 

B 
B 

<10 
<10 

A 
A 

8. Southgate Avenue/ 
Southgate Lane3 

AM 
PM 

<10 
<10 

A 
A 

19 
15 

B 
B 

17 
14 

B 
B 

13 
9 

B 
A 

14 
10 

B 
B 

9. Southgate 
Avenue/Skyway 

AM 
PM 

Not  
Applicable4 

26 
24 

C 
C 

26 
24 

C 
C 

26 
24 

C 
C 

26 
24 

C 
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled 
intersection of Entler/Midway, the delay and LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with 
project scenarios” 
4 These intersections do not exist under certain scenarios 
Bold indicates unacceptable operations 

Source: Fehr & Peers, 2009 
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Construction Year (Interim 2025) Operations 

The Interim Year (2025) traffic operations are shown on Table 2 below. Without the 
proposed improvements, the intersections of Southgate Avenue/Entler Avenue and SR 
99/Southgate Avenue operate unacceptably during the AM and PM peak hours.  The 
deterioration of traffic operations at these two intersections is largely attributable to 
increased traffic on SR 99 and the new development planned to the southwest of the SR 
99/Southgate Avenue intersection.  

Under “with project” conditions, all study intersections are expected to operate 
acceptably.  Note that under Alternative 1, the LOS E operations at the SR 99/Southgate 
Avenue intersection is considered acceptable per the State Route 99 Transportation 
Concept Report prepared by Caltrans in 2004.  
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TABLE 2 – 2025 INTERIM YEAR INTERSECTION LEVEL OF SERVICE 

Intersection Peak  
Hour 

No Project 
With Project  
Alternative   

1A 

With Project  
Alternative 1 

With Project  
Alternative   

1B 

With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/ 
Midway 

AM 
PM 

15 
30 

B 
C 

24 
29 

C 
C 

24 
29 

C 
C 

24 
29 

C 
C 

24 
29 

C 
C 

2. Entler Avenue/ 
Midway 

AM 
PM 

22 
14 

C 
B 

12 
16 

B 
C 

12 
16 

B 
C 

12 
16 

B 
C 

12 
16 

B 
C 

3. Southgate 
Avenue/Midway 

AM 
PM 

Not 
Applicable4 

21 
32 

C 
C 

15 
23 

B 
C 

21 
32 

C 
C 

15 
23 

B 
C 

4. Southgate 
Avenue/ 
Entler Avenue3 

AM 
PM 

65 
41 

F 
E 

30 
38 

C 
D 

16 
19 

B 
B 

26 
25 

C 
C 

19 
19 

B 
B 

5. Southgate 
Avenue/ 
SB SR 99 
Ramps 

AM 
PM 

Not 
Applicable4 Not Applicable4 

21 
21 

C 
C 

24 
25 

C 
C 

11 
17 

B 
B 

6. Southgate 
Avenue/ 
SR 99 (Existing 
Signalized 
Intersection) 

AM 
PM 

100 
99 

F 
F 

66 
73 

E 
E 

Not Applicable4 Not 
Applicable4 Not Applicable4 

7. Southgate 
Avenue/ 
NB SR 99 
Ramps 

AM 
PM 

Not 
Applicable4 Not Applicable4 

21 
14 

C 
B 

27 
15 

C 
B 

<10 
<10 

A 
A 

8. Southgate 
Avenue/ 
Southgate Lane3 

AM 
PM 

<10 
<10 

A 
A 

28 
16 

C 
B 

15 
13 

B 
B 

29 
21 

C 
C 

17 
18 

B 
B 

9. Southgate 
Avenue/Skyway 

AM 
PM 

Not 
Applicable4 

40 
26 

D 
C 

40 
26 

D 
C 

40 
26 

D 
C 

40 
26 

D  
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled intersection of Entler/Midway, the delay and 
LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with project scenarios” 
4 These intersections do not exist under certain scenarios 

Bold indicates unacceptable operations 

Source: Fehr & Peers, 2009 
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Design Year (2035) Operations 

The LOS for the Design Year (2035) at each study intersection are shown on Table 3 
below. The intersection of Hegan Lane/Midway is expected to operate unacceptably 
under “with project” conditions during the AM and PM peak hours and under “no 
project” conditions during the PM peak hour.  The increased delay experienced under 
“with project” conditions is related to traffic attracted to the Midway corridor bound for 
SR 99 at Southgate Avenue.  Additional improvements will be required to maintain an 
acceptable LOS at this intersection by 2035. 

Under the “no project” scenario, the intersections of Southgate Avenue/Entler Avenue 
and Southgate Avenue/SR 99 continue to operate unacceptably in 2035 without any 
improvements.  The addition of the interchange and associated improvements under the 
“with project” scenarios brings all intersections, with the exception of Hegan 
Lane/Midway, to an acceptable LOS. 
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TABLE 3 – INTERSECTION LEVEL OF SERVICE FOR DESIGN YEAR (2035) CONDITIONS 

Intersection Peak 
Hour 

No Project With Project  
Alternative 1 

With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/Midway AM 
PM 

32 
140 

C 
F 

76 
144 

E 
F 

76 
144 

E 
F 

2. Entler Avenue/Midway AM 
PM 

25 
17 

C 
C 

15 
18 

C 
C 

15 
18 

C 
C 

3. Southgate Avenue/ Midway AM 
PM Not Applicable4 

18 
23 

B 
C 

18 
23 

B 
C 

4. Southgate Avenue/ 
Entler Avenue3 

AM 
PM 

152 
58 

F 
F 

22 
30 

C 
C 

23 
25 

C 
C 

5. Southgate Avenue/ 
SB SR 99 Ramps 

AM 
PM Not Applicable4 

23 
26 

C 
C 

12 
17 

B 
B 

6. Southgate Avenue/SR 99 (Existing 
Signalized Intersection) 

AM 
PM 

292 
366 

F 
F 

Not Applicable4 Not Applicable4 

7. Southgate Avenue/ 
NB SR 99 Ramps 

AM 
PM Not Applicable4 

28 
18 

C 
B 

<10 
10 

A 
B 

8. Southgate Avenue/ Southgate Lane3 AM 
PM 

<10 
<10 

A 
A 

21 
19 

C 
B 

23 
19 

C 
B 

9. Southgate Avenue/ Skyway AM 
PM Not Applicable4 

43 
35 

D 
C 

43 
35 

D 
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled 
intersection of Entler/Midway, the delay and LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with 
project scenarios” 
4 These intersections do not exist under certain scenarios 

Bold indicates unacceptable operations                                                                                                Source: Fehr & Peers, 2009 
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Traffic Report Conclusions 

Without the construction of the Southgate Avenue Interchange and roadway extension to 
the east, the SR 99/Skyway Interchange is forecasted to have approximately 50 percent 
more traffic under 2035 conditions.  The Southgate Avenue Interchange in conjunction 
with the eastern extension of the roadway to Skyway will provide a more direct route 
between SR 99 and Paradise, and will serve future development anticipated in the City of 
Chico General Plan.  The project will also improve traffic operations and reduce traffic 
hazards on SR 99 removing two at-grade intersections at Southgate Avenue and Estates 
Drive. 

Without the interchange or the extension of Southgate Avenue to Skyway, the 
intersection of SR 99/Southgate Avenue would operate unacceptably by 2025 due to 
increased traffic on the SR 99 mainline and future development planned nearby.  All of 
the “plus project” alternatives would result in acceptable operations at all intersections 
along Southgate Avenue under 2015, 2025, and 2035 conditions.  However, by 2035, the 
left-turn queues are forecasted to spill beyond the turn pockets on the overcrossing 
structure under Alternative 1B and Alternative 1.  Alternative 2 eliminates this potential 
queuing issue by constructing loop-on ramps to SR 99. 

This analysis also determined that a phased approach to the interchange is possible by 
initially constructing either an expanded at-grade intersection or a spread diamond 
(Caltrans Type L-2) interchange with a four lane overcrossing.  The at-grade intersection 
would include additional through lanes and turn lanes on both SR 99 and Southgate 
Avenue.  The interim interchange overcrossing would accommodate one westbound lane, 
back-to-back left-turn lanes, and two eastbound lanes.  Both interim projects are expected 
to operate acceptably for a minimum of 10 years, with the interim interchange 
(Alternative 1B) having a slightly longer lifespan; these assumptions will be confirmed in 
the PA&ED phase.  Ultimately, both interim projects would need to be reconfigured as 
one of the ultimate interchange projects (Alternatives 1 or 2).  

Based on the recommended Design Options of the Traffic Report, Mark Thomas and 
Company (MTCo) has analyzed two Ultimate Design Alternatives and two Interim (i.e. 
phased) Alternatives.  These Alternatives are discussed in Section 6 of this report. 
 
COLLISION HISTORY 
Three year vehicle collision history along SR 99 between Estates Drive and Skyway was 
obtained from Caltrans. The Traffic Accident Surveillance Analysis System (TASAS) 
provided data for the three year period from 2005-2008.  Table 4 summarizes the 
collision history along the mainline and at the Southgate Avenue and Estates Drive 
intersections and compares the collision rates to statewide averages. 
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The collision history indicates that the overall mainline segment of SR 99 between 
Skyway and Estates Drive has a lower-than-average collision rate when compared to 
similar facilities around the state.  Similarly, the SR 99/Southgate Avenue intersection 
also has a lower-than-average collision rate.  However, the SR 99/Estates Drive 
intersection has a higher-than-average collision rate for both total collisions and 
collisions with injuries (but not for collisions with fatalities).   

The collision data presented above for the Estates Drive intersection is consistent with 
expectations for an isolated signalized intersection located on a four-lane expressway.   
When approaching Chico from the south on SR 99, Estates Drive is the first signalized 
intersection in a ten mile stretch and drivers may not be expecting to encounter a traffic 
signal at this location.  

The construction of interchange improvements at Southgate Avenue, along with the 
proposed Player Lane connection from Southgate Avenue to Estates Drive, will allow 
this existing signal to be removed and for the Estates Drive/SR 99 Intersection to be 
restricted to right in/right out movements only.  

5. CORRIDOR AND SYSTEM COORDINATION 
 
SR 99 begins in Kern County, ends in Tehama County and is part of the California 
Freeway and Expressway System.  SR 99 is a freeway from the San Joaquin/Sacramento 
County line to SR70 and between SR 149 to north of the City of Chico, and an 
expressway from just north of the City of Chico to the Butte/Tehama County line.  SR 99 
is a primary connector route for interregional travel. 

In 2004, Caltrans issued the State Route 99 Transportation Concept Report for a 20 year 
planning horizon.  The Concept LOS for SR 99 in the project area is “E”.  The report 

TABLE 4 - COLLISION HISTORY FOR SR 99 BETWEEN SKYWAY AND ESTATES DRIVE 

Location 
Number of Collisions Actual Collision Rate Average Collision Rate 

Total Fatal Injury Fatal F+I Total Fatal F+I Total 

SR 99 Mainline between 
Skyway and Estates Drive 43 0 14 0.000 0.21 0.66 0.018 0.32 0.71 

SR 99/Southgate Avenue. 
Intersection 14 0 5 0.000 0.14 0.39 0.007 0.33 0.70 

SR 99/Estates Dr. 
Intersection 12 0 5 0.000 0.15 0.35 0.004 0.10 0.22 

Source: Caltrans and Fehr & Peers, 2009 
Bold entries indicate higher than average accident rates 
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identifies that the 20 year concept facility for SR 99 between SR149 and Skyway is a four 
lane freeway.  The ultimate facility for this section of SR 99 is a six lane freeway.  The 
ultimate facility north of Skyway is a six lane freeway with auxiliary lanes. 

The Transportation Concept Report identifies improvements to the project area that 
includes upgrades to the Skyway Interchange. 

The interchange at SR 99 and Southgate Avenue is consistent with the City’s General 
Plan and its ongoing General Plan Update.  

6. ALTERNATIVES 

6A. BUILD ALTERNATIVES 
 

Based on 20-year traffic projections, two Ultimate Interchange build alternatives have 
been identified that will meet the need and purpose statement and provide acceptable 
traffic operations through the interchange. Additionally, two Interim Phase alternatives 
have been identified to provide acceptable traffic operations to the Interim Design Year 
(2025). Per the Traffic Analysis, acceptable operations have been defined as LOS D for 
City/County facilities and LOS E for Caltrans facilities.  

 

All of the alternatives have taken into account the surrounding roadway connections to 
Skyway, Midway, Estates Drive, and Notre Dame Boulevard/Fair Street. These 
connections are outside of current and future Caltrans access control. Details regarding 
these connections can be found under Southgate Corridor Analysis and Interchange 
Study prepared for the City of Chico, and an exhibit showing these future connections can 
be seen in Attachment B.  

 
Alternative 1 

This alternative proposes a Caltrans Standard L-8 interchange with a four lane 
overcrossing and a full 14 foot center median. The Preliminary Geometrics for the 
interchange and Advanced Planning Study for the overcrossing are included as 
Attachments B and C respectively.  

Southgate Avenue will include two 12 foot through lanes with 2 foot inside and 8 foot 
outside shoulders in each direction and a 14 foot center median. New traffic signals will 
be constructed at the ramp terminal intersections; a single left turn lane and dedicated 
right turn lane will be included for northbound and southbound movements.  

Single lane entrance ramps and single loop exit ramps will be constructed for northbound 
and southbound access to SR 99. The loop exit ramps will include dual left turns and 
single dedicated right turn at the ramp terminal intersection.  
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Class II bike lanes and 5 foot sidewalks will be included along both sides of Southgate 
Avenue. The bike lanes will utilize the 8 foot shoulder along the overcrossing and 
transition to separate 4 foot lanes at each of the ramp terminal intersections. 

Intersections along Southgate Avenue at Player Lane/Entler and Southgate Lane/Notre 
Dame Boulevard will be provided. These intersections have been set at the 500 foot 
minimum allowable spacing from the ramp terminals. These connections will provide 
access to anticipated developments in the southwest quadrant of the interchange and 
existing residential and commercial sites to the north and south of the interchange.  

Right of way will be required from parcels in all four quadrants of the interchange; a 
Right of Way Data Sheet is included in Attachment E. This will include acquisitions from 
both vacant and improved parcels. There will be six (6) parcels impacted by the 
improvements.  The acquisition in the northeast quadrant of the interchange will require 
full acquisition of a business and demolition of an existing structure. There is a 
possibility that two additional parcels may be uneconomic remnants resulting in full 
acquisitions due to the location of the acquisition and impacts on improvements.  For the 
purposes of this report, three (3) full acquisitions and three (3) partial acquisitions have 
been assumed.  Access control will extend along the new right of way; this limit has been 
set along Southgate Avenue at 100 feet from the curb return of the ramp terminal 
intersection.  

Alternative 2 

This alternative proposes a Caltrans Standard L-9 interchange with a four lane 
overcrossing and a 4 foot median. The Preliminary Geometrics for the interchange and 
Advanced Planning Study for the overcrossing are included as Attachments B and C 
respectively. 

Southgate Avenue will include two 12 foot through lanes with 2 foot inside and 8 foot 
outside shoulders in each direction and a 4 foot center median. New traffic signals will be 
constructed at the ramp terminal intersections; a dedicated right turn lane will be included 
for movements onto the northbound and southbound loop entrance ramps. The ramp 
terminal intersections have been designed using the “pedestrian/bicycle friendly” 
approach, which includes shortened pedestrian crossings of the loop ramp intersections.   

Single lane entrance and exit ramps will be constructed for northbound and southbound 
access to SR 99. The exit ramps will transition to include dual left turns and a dedicated 
right turn lane at the ramp terminal intersections. A dedicated right turn lane will be 
provided for access to the entrance ramps.  

Class II bike lanes and 5 foot sidewalks will be included along both sides of Southgate 
Avenue. The bike lanes will utilize the 8 foot shoulder along the overcrossing and 
transition to separate 4 foot lanes at each of the ramp terminal intersections. 

Intersections along Southgate Avenue at Player Lane/Entler Lane and Southgate 
Lane/Notre Dame Boulevard will be provided. These intersections have been set at the 
500 foot minimum allowable spacing from the ramp terminals. These connections will 
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provide access to new developments in the southwest quadrant of the interchange and 
existing residential and commercial sites to the north and south of the interchange.  

Right of way will be required from parcels in all four quadrants of the interchange; a 
Right of Way Data Sheet is included in Attachment E. There will be twelve (12) parcels 
impacted by the improvements.  This will include acquisitions from both vacant and 
improved parcels. This alternative requires the total acquisition of seven (7) parcels. 
There is a possibility that two additional parcels may be uneconomic remnants resulting 
in full acquisitions due to the location of the acquisition and impacts on improvements.  
For the purposes of this report, nine (9) full acquisitions and three (3) partial acquisitions 
have been assumed.  Access control will extend along the new right of way; this limit has 
been set along Southgate Avenue at 100 feet from the curb return of the ramp terminal 
intersection.  

 

6B. PROJECT PHASING 
 

Due to anticipated funding limitations for the Ultimate Interchange, the City of Chico 
proposes to implement the improvements at Southgate Avenue and SR 99 in phases. 
These phases would provide acceptable traffic operations in the Interim Year (2025), 
with the anticipation that the Ultimate Interchange would be constructed shortly after the 
Interim Year and provide acceptable operations in the Design Year of 2035. For purposes 
of this report, the phasing options described below have been studied for Alternative 2 
(L-9 Interchange). A phasing plan will be studied and approved during PA&ED, along 
with a funding plan and commitment for construction of the Ultimate Interchange in the 
Cooperative Agreement. 

A description of this phasing is as follows:  

Phase 1A 

Phase 1A would provide improvements to the existing at-grade intersection of Southgate 
Avenue/SR 99; during the PA&ED phase, a detailed traffic analysis for Phase 1A would 
be developed to confirm that it will provide acceptable traffic operations for a ten year 
design life. These improvements would be required once the developments on the east 
side of SR 99 are in place and the Southgate Avenue connection to Skyway is 
constructed. Details regarding these improvements are included in Attachment B. 

The intersection would include a modified traffic signal and would be widened to include 
dual left turns at all four legs. Exclusive right turn lanes would be provided to Southgate 
Avenue from northbound and southbound SR 99. The east leg of the intersection would 
include two through lanes and dual right turns from Southgate Avenue onto northbound 
SR 99. The west leg of the intersection would include one through lane and a shared 
through/right turn lane for the eastbound Southgate Avenue to southbound SR 99 
movement.  
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Additional through lanes would be constructed along SR 99. These would extend 
approximately 1500 feet north and south of the intersection before conforming down to 
the existing two lane section along SR 99.  

During the PA&ED Phase, the Phase 1A improvements would be studied to ensure 
adequate traffic operations (LOS E) until the Interim Design Year. This phasing will 
allow for connections to Skyway and Midway to be completed without significant right 
of way acquisitions. This will allow developments in the area to move forward and for 
the City to begin to collect developer impact fees that will ultimately be used to fund the 
ultimate interchange improvements.  

Right of way will be required from parcels on both sides of SR 99 and parcels south of 
proposed Southgate Avenue; a Right of Way Data Sheet is included in Attachment E. 
There will be nine (9) parcels impacted by the improvements.  This will include 
acquisitions from both vacant and improved parcels. This alternative requires the total 
acquisition of four (4) parcels. There is a possibility that one (1) additional parcel may be 
uneconomic remnants resulting in full acquisitions due to the location of the acquisition 
and impacts on improvements.  For the purposes of this report, five (5) full acquisitions 
and four (4) partial acquisitions have been assumed.  Access control would be 
incorporated with the ultimate phase. 

 

Phase 1B 

Phase 1B would construct a standard Caltrans spread diamond interchange (Type L-2) 
with a four lane overcrossing of SR 99. The northbound and southbound loop ramps 
required to provide a Caltrans Type L-9 interchange would be deferred until the ultimate 
phase. Traffic accessing SR 99 would use left turn movements onto the northbound and 
southbound slip entrance ramps.  

The right of way requirements for Phase 1B are consistent with the ultimate Type L-9 
interchange (Alternative 2).  A Right of Way Data sheet for Alternative 2 can be found in 
Appendix E. 

 

6C. REJECTED ALTERNATIVES 
 

During the development of the PSR, the construction of a Caltrans Standard Tight 
Diamond Interchange and construction of a Spread Diamond with a five lane 
overcrossing were reviewed. 

The footprint for the Tight Diamond provides for a much smaller impact to the parcels on 
the east and west side of SR 99. Due to the tight spacing between the ramp terminal 
intersections, the Tight Diamond is meant for rural interchange locations with limited 
traffic volumes. The ultimate traffic projections and anticipated development within the 
project area will impact the operations of the Tight Diamond Interchange. Therefore, this 
interchange configuration was rejected.  
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The Spread Diamond with a five lane overcrossing was reviewed, but it was determined 
that a Spread Diamond with a four lane overcrossing (i.e. Alternative 1) provided 
sufficient operations at the interchange. Therefore, this interchange configuration was 
rejected.  

 

6D. CONSTRUCTION STAGING/TRAFFIC MANAGEMENT PLAN 
 

The traffic management plan will aim to minimize traffic impacts along SR 99 during 
construction. The following strategies will be implemented: 

 
• Erection of false work will be done during off-peak hours and/or staged to 

minimize traffic impacts.   
• Provide construction staging to allow the Southgate Avenue intersection to 

operate throughout the duration of construction.  This would consist of shifting 
the intersection to the north of its existing location by providing temporary paving 
and a temporary traffic signal. 

• Provide temporary access and/or detours for traffic accessing Entler Avenue, 
Loren Avenue, and Southgate Lane. This would consist of constructing portions 
of the Southgate Avenue improvements as a first phase of work to ensure this 
access.  

 

6E. AGREEMENTS 
 

As the interchange project moves into the PA&ED phase, the City of Chico and Caltrans 
will need to enter into a Cooperative Agreement and Maintenance Agreement. 
 
The interchange at Southgate Avenue is included within the current Freeway Agreement 
for SR 99. No additions or modifications to the Freeway Agreement is required.  

 

7. COMMUNITY INVOLVEMENT 
 
Two public workshops have been held with this phase of the project to provide 
information on the alternatives for the interchange improvements, modifications to the 
SR 99/Southgate Avenue intersection, and improvements to the project corridor.  The 
public was notified via mailing notifications to adjacent property owners, an 
advertisement in the local newspaper, and posting an announcement on the City of 
Chico’s website.   

The first workshop was held on November 5th, 2008 at the City of Chico. Staff from the 
City and MTCo provided background information regarding the previous studies in the 
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project area, reviewed the purpose and scope of the current study, and introduced 
interchange and corridor alignment options that were going to be reviewed in the PSR.  

A number of comments were received at the workshop. The majority of these comments 
focused on the connection from the new interchange to Midway and its impact on the 
City of Chico’s “Greenline”. The Greenline is an urban development boundary, and 
within the project area, it is located on the west side of SR 99 just prior to Midway. Land 
uses on the west side of the Greenline are restricted to agricultural uses only.  

One of the proposed connections to Midway will cross the Greenline. While there is no 
specific restriction to crossing the Greenline with a roadway connection, there are 
citizens groups who oppose this connection. In order to avoid crossing the Greenline, an 
alternative connection to Midway would be along Entler Drive.  

During the first public meeting, a number of residents from the Entler Drive 
neighborhood expressed their opposition to roadway widening for additional capacity 
along Entler Drive. Based upon these comments, the general consensus from those that 
attended the first public meeting is that the connection to Midway along Entler Avenue is 
not supported. These comments are included in Attachment J. 

A Butte County Board of Supervisors meeting was held on March 3, 2009. Interchange 
alternatives, preliminary project costs, and project phasing were reviewed.  

A second public workshop was held on April 2, 2009, also at the City of Chico. Detailed 
interchange alternatives were reviewed at this meeting, the results of the Draft Traffic 
Analysis were discussed, and preliminary project costs were presented. Preliminary 
concepts for project phasing were also reviewed.  

Comments from the second workshop are included in Attachment J.  The comments 
focused on regional traffic and funding issues; no comments specific to the interchange 
improvements were received.  

A Technical Advisory Committee (TAC) has been formed to allow additional public 
input on the project. The TAC consists of local residents, business owners, elected 
officials, City of Chico, Butte County, and BCAG staff. A total of four TAC meetings 
were held in the Fall of 2008 through the Spring of 2009. Input and comments from the 
TAC have been incorporated in the project alternatives, traffic studies, and public 
workshop presentations. Additional TAC meetings will be held as project development 
continues.  

Additionally, a project website (www.markthomas.com/southgate/) has been created to 
provide project information along with updated meeting agendas, minutes, and exhibits. 

Finally, the project was presented to the Butte County Board of Supervisors for their 
preliminary review.  This was an information presentation only and no Board Action was 
taken. 

 

http://www.markthomas.com/southgate/
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8. ENVIRONMENTAL DETERMINATION/DOCUMENT 
 
A  Preliminary Environmental Analysis Report (PEAR) has been prepared for the 
interchange connection at SR 99 and is included as Attachment H.   

The proposed project includes improvements to the SR 99/Southgate Avenue Intersection 
that meet Caltrans Highway Design Capacity Manual standards for traffic interchanges. 
The ultimate Southgate Avenue Circulation System improvements are identified in the 
City of Chico 2030 General Plan and would be constructed as part of a series of 
subsequent phases/extensions.  

 
Other improvements not included as part of this PEAR include the Speedway Avenue 
extension to Entler Avenue, Southgate Avenue extension to Midway, Southgate Avenue 
extension to Skyway, Fair Street Extension to Entler Avenue, and Notre Dame Boulevard 
Extension to Southgate Avenue.  

The Butte County General Plan includes the upgrades to the SR 99/Southgate Avenue 
Interchange and the four-lane Southgate Avenue extension to Skyway. The Butte County 
General Plan also includes plans for a Midway to Entler Avenue Connection, which 
would be accompanied by extension of Speedway Avenue and Southgate Avenue.  

The proposed project would require the preparation of environmental documentation 
pursuant to the California Environmental Quality Act (CEQA). Based on the preliminary 
review, it is anticipated that the interchange project would require an Initial 
Study/Mitigated Negative Declaration in order to satisfy CEQA. The City of Chico 
would be the CEQA Lead Agency.  

At this time, federal funding is not identified for construction of the project. The 
proposed project is not programmed into the Federal Statewide Transportation 
Improvement Program (FSTIP), and no federal funding has been identified or requested 
for the proposed interchange project. In the event that federal funding is used for the 
project, the project would be required to comply with the National Environmental Policy 
Act (NEPA) with Caltrans serving as the NEPA Lead Agency on behalf of the Federal 
Highway Administration (FHWA) (per the SAFETEA-LU Section 6005 MOU).  The 
level of federal involvement would influence the nature of the NEPA analysis. Based 
upon a preliminary review, NEPA approval for the interchange project would likely be a 
Section 6005 Categorical Exclusion. 

With the exception of the No-Project Alternative, each of the identified interchange 
project alternatives may require the following permits or agency consultation: 
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Potential Federal and State Regulations and Agencies 

Regulation Section Agency 

Clean Water Act 
§404 USACE 
§402 RWQCB 
§401 RWQCB 

Federal Endangered Species Act §7 NOAA 
USFWS 

National Historic Preservation Act §106 SHPO 
Migratory Bird Treaty Act 50 CFR USFWS 

Streambed Alteration §1600 DFG 
CA Endangered Species Act §2050 et seq. DFG 

Fish and Game Code (Raptors) §3505 DFG 

Fish and Game Code (Fully Protected) 

§3511  

DFG §4700 
§5050 
§5515 

Fish and Game Code (Rare Plant) §1900 DFG 
CA Code of Regulations (Floodways) Title 23 CVFPB 

 
The proposed northbound SR 99 auxiliary lane would involve a box culvert on 
Comanche Creek and the possible  discharge of dredged or fill materials in waters of the 
US and wetlands that are subject to Section 404 of the Clean Water Act. A Nationwide 
Permit (fill of less than ½-acre of waters of the US) may be needed for this project. 
Additionally, Section 7 consultation may be required as Comanche Creek is potential 
habitat for a federally listed species.  If Section 7 consultation is needed, involvement by 
US Fish and Wildlife Service (USFWS) would be required. 

The following table identifies anticipated environmental commitments that could 
influence project implementation: 

  



03-But-99 – PM R28.8/29.9 
EA -03-4E670 

EFIS No. 03/0000/071/5 
January 2012 

 

 24 

 

Anticipated Environmental Commitments 
Resource Potential Issues/Additional Studies Needed 

Community Utility Relocations 
Visual/ 

Aesthetics Sound Barriers 

Cultural 
Resources 

Prehistoric Resources 
Historic Resources 
Architectural Resources 

Hydrology/ 
Floodplains 

FEMA 
CVFPB 

Water Quality 
§401  
§402 MS4 NPDES II 
§402 CASWP  

Geology/Soils 
Tailings 
Erosion 
Expansive 

Paleontology FHWA Involvement, if federal funds are used. 

Hazardous 
Materials 

High Risk Sites 
Medium Risk Sites 
Low Risk Sites 
General Risks 

Air Quality 

Non-Attainment Status 
Construction Emissions  
Operational Emissions 
Sensitive Receptors 

Noise/Vibration Sensitive Receptors 
Energy/Climate Climate Change/Greenhouse Gas Emissions 

Biological 
Environment 

Protocol-Level Surveys 
Federal Agency Permits/Approvals 
State Agency Permits/Approvals 
Timing/Avoidance/Minimization 
Mitigation and Monitoring 

Cumulative 
Impacts Cumulative Impact Analysis  

 
Additionally, the proposed project is identified in the 2008 Regional Transportation Plan 
(RTP) as a “locally funded project.” Thus, the proposed project was included as part of 
the traffic model and regional emissions analysis for air quality conformity. However, in 
the event that the project would require state or federal funds, the RTP would need to be 
amended to include the project under the Regional Improvement Program (RIP) funds 
and the Regional Transportation Improvement Program (RTIP) and the State 
Transportation Improvement Program (STIP).  
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8A. HAZARDOUS WASTE 
 
An Initial Site Assessment (ISA) was completed for the project by Blackburn Consulting, 
Inc.  The purpose of this report is to identify historical and present-day indications of the 
use, misuse, or storage of hazardous and/or potentially hazardous substances that may 
impact the planned SR 99/Southgate Avenue Interchange Project.  This section 
summarizes the key issues identified in the report; a full copy of the report is included in 
Attachment I. 

The purpose of this assessment is to identify recognized environmental conditions 
(RECs) and potential RECs within and adjacent to the area being considered for various 
project alternatives.  This assessment identifies sites and REC issues that could 
potentially impact design and construction.   

The ISA has been prepared to review potential hazardous waste sites for the entire project 
area (including local roadway and frontage connections) as shown in Attachment B. The 
full study includes a discussion of all potentially hazardous waste sites within the entire 
project area. The discussion below includes identification of potential hazardous waste 
sites within the interchange study area only.  

 

Potential Hazardous Materials Impacts 

Two sites within the potential acquisition area for the interchange have been identified as 
RECs that fall under the “High Risk” category in the Caltrans PA/ED Risk Classification.  

The sites are listed within the report and are summarized in the tables below.  The tables 
contain assessor’s parcel number, address, current and/or former use, REC description, 
and recommended action.   

 

High Risk Sites 

Address APN Former and/or 
Current Use Potential REC  Recommended 

Action 

775 Entler 
Ave. 040-400-021 Former FMC Corp. 

Agri Chem Group 
Ag Chemicals/ 

Pesticides 

Records review, 
site inspection, 

possible Phase II  
sampling 

425 
Southgate 

Ln. 
040-400-088 Peterson Tractor 

Surface spill of 
petroleum 

hydrocarbons, UST- 
status unknown 

Records review, 
site inspection, 

possible Phase II 
sampling   

 

Right-of-way acquisitions will likely be required from these parcels, and additional site-
specific assessment is warranted.  Additional assessment will include a more detailed site 
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inspection, thorough regulatory file review, interviews, and Phase II sampling for 
building material and soils.   
 
General Hazardous Waste Issues 
A number of general issues with the interchange project site have been identified. These 
are summarized below.  

Agricultural Chemicals (Pesticides/Herbicides) 
Significant portions of the project study area are located on agricultural land historically 
cultivated in orchards; consequently, there is potential for residual pesticides and/or 
herbicides.  No evidence of potential historical pesticide/herbicide mixing, storage and/or 
misuse within the study area was observed (other than sites already identified as possible 
pesticide manufacturing/handling facilities).  Some historic orchard areas within the 
project limits were active during a period when use of persistent pesticides would be 
expected to be most prevalent (1950’s and earlier).  

Aerially Deposited Lead 
The presence of aerially deposited lead (ADL) adjacent to heavily traveled roadways, 
such as SR 99 is not uncommon.  Based on review of air photos and topographical maps, 
SR 99 has been in service since at least 1957.  Before SR 99 construction, Midway was 
the main north-south roadway in the area dating back to at least 1912.  It is anticipated 
that Caltrans will require an ADL study for improvements to the SR 99 corridor.  This is 
consistent with their general requirement to require ADL testing along heavily traveled 
roads in use prior to 1987. 

Yellow Traffic Stripes 
Yellow traffic stripes typically contain heavy metals including lead and chromium at 
concentrations in excess of the hazardous waste thresholds established by Title 22 of the 
California Code of Regulations and may produce toxic fumes when heated.  
Consequently, any yellow traffic striping within the project area will require proper 
disposal, which may include disposal at a Class 1 disposal facility. 

Asphalt 
It is anticipated that project improvements will include the removal of existing asphalt.  
Currently, asphalt is not regulated as a hazardous material, but potential contaminants in 
the asphalt binder are subject to off-site disposal restrictions imposed by the State of 
California Integrated Waste Management Board.  Consequently, asphalt removal from 
the project will need to be disposed in accordance with current regulations.   
Building Materials 
Asbestos and lead based paint associated with the demolition/modification of existing 
structures, bridges, and/or roadway may be encountered.  Consequently, the resulting 
debris may be a regulated waste and should be characterized and classified prior to 
disposal.   



03-But-99 – PM R28.8/29.9 
EA -03-4E670 

EFIS No. 03/0000/071/5 
January 2012 

 

 27 

 

8B. AIR QUALITY CONFORMITY 
 
An Air Quality Analysis was prepared for the project by ICF and is summarized in the 
PEAR document included as Attachment H. This analysis covered the entire Southgate 
Avenue Interchange project area including the local roadway and frontage connections 
adjacent to the interchange. This extends from the Midway connection to the west to the 
Skyway connection to the east. 

An Air Quality Study Report (AQSR) consistent with the Caltrans and EPA/FHWA 
standards would need to be prepared to assess the environmental impacts associated with 
the SR 99/Southgate Avenue Interchange.  The AQSR would document compliance with 
regards to the Clean Air Act State Implementation Plan, CO, PM10, and PM2.5 hotspots, 
and compliance with mobile source air toxics (MSAT) effects.  Air quality impacts under 
NEPA and CEQA would also be evaluated in relation to the project. The AQSR will take 
approximately two months to prepare and obtain approval.   

The project site is located in the County of Butte within the Sacramento Valley Air Basin 
(SVAB).  The Butte County Air Quality Management District has jurisdiction over air 
quality in Butte County.  With regard to the state air quality standards, the California Air 
Resources Board has designated Butte County as a moderate non-attainment area for 
ozone, a non-attainment area for PM10 and PM 2.5, and an attainment area for CO.  With 
regard to the federal air quality standards, the U.S. Environmental Protection Agency 
(EPA) has designated Butte County a non-attainment area for ozone, a moderate 
maintenance area for CO, and is expected to be designated non-attainment for PM2.5 in 
the future.   

The project is included in the Butte County Association of Governments 2008 Regional 
Transportation Plan, adopted on December 11, 2008, which has been found to be in 
conformity with the Clean Air Act State Implementation Plan.  The project must be 
shown to not “cause or contribute to any new localized CO, PM10, or PM2.5 violations 
or increase the frequency or severity of any existing CO, PM10 or PM2.5 violations.”   

In order to show that this criteria has been met, the following analysis will need to take 
place during the PA&ED phase of the project: 

• Provide an analysis of localized CO impacts following the methodology contained 
within the Caltrans’ Transportation Project-Level Carbon Monoxide Protocol 
(Garza et al. 1997).   

• Evaluate the assessment of localized PM10 and PM2.5 impacts using 
EPA/FHWA’s Transportation Conformity Guidance for Qualitative Hot-spot 
Analyses in PM2.5 and PM10 Non-attainment and Maintenance Areas (Federal 
Highway Administration, and U.S. Environmental Protection Agency 2006).   

• Evaluate project-specific criteria pollutant and greenhouse gas (GHG) emissions 
for the build alternative using Caltrans’ CT-EMFAC model.  
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• Evaluate the project’s MSAT impacts using FHWA’s Interim Guidance on Air 
Toxic Analysis in NEPA Documents (Federal Highway Administration 2006).   

Based on traffic volumes along SR 99 and Southgate Avenue, it is anticipated that the 
project is a “project with low potential MSAT effects” which does not require a 
quantitative MSAT analysis (less than threshold of 140,000-150,000 AADT).  

 

8C. NOISE ABATEMENT DECISION REPORT 
 

A Preliminary Noise Analysis was prepared by ICF for inclusion with the PEAR, which 
is included as Attachment H. This analysis included the entire Southgate Avenue 
Interchange project area, including the local roadway and frontage connections adjacent 
to the interchange. This extends from the Midway connection to the west to the Skyway 
connection to the east; an exhibit showing the total project area is shown in Attachment 
B. 

Federal aid highway projects are analyzed per Procedures for Abatement of Highway 
Traffic Noise (23 CFR 772). Caltrans protocol for the implementation of 23 CFR 772 is 
set forth in the Traffic Noise Analysis Protocol. The proposed project would require an 
evaluation of noise impacts per 23 CFR 772. Furthermore, the proposed interchange 
project would likely be considered a “Type 1” project because it would result in new 
alignments near receivers.  

Per Caltrans protocol, potentially significant noise impacts are generated under two 
circumstances: the projected design year traffic would exceed the specified noise 
abatement criteria (NAC) or the projected design year traffic noise would substantially 
exceed existing ambient noise levels.  

In addition to the Caltrans protocol, the proposed project would be analyzed per the City 
of Chico Noise Ordinance as set forth in Chapter 9.38 of the Municipal Code. 

Various noise sensitive land uses are found in the project area.  The table below 
summarizes the primary locations of these land uses.   
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Type of Receptor Location 
SR 99/Southgate Avenue 
Single-Family Residences Estates Drive approximately 350 feet west of SR 99 
Single-Family Residences Near Estates Drive approximately 400 feet west of SR 99 
SR 99/Entler Avenue 
Chico Christian School North of Entler Avenue, approximately 300 feet east of SR 99 
Neighborhood Church of 
Chico 

East of SR 99 approximately 600 feet north of improvements 

Residential Subdivision 
 

Adjacent to proposed Speedway Avenue extension 
approximately 500 feet west of SR 99 

Southgate Avenue 
Single-Family Residence Approximately 700 feet east of Midway Road 
Single-Family Residence Midway Road approximately 500 feet north of Southgate 

Avenue 
Skyway 
Single-Family Residences 
 

Approximately 150 feet north of Skyway, east of the 
Skyway/Southgate Avenue intersection 

 
A detailed Noise Analysis, including a review of these sensitive land use locations, will 
be included within the project Environmental Document. Should noise levels increase at 
these locations due to the project improvements, noise abatement (such as soundwalls or 
noise reducing pavement) will be considered.  
 

8D. PRELIMINARY GEOTECHNICAL ANALYSIS 
Blackburn Consulting (BCI) has prepared a Preliminary Geotechnical Memorandum for 
the project area. A copy of the Preliminary Geotechnical Analysis is included as 
Attachment I. The report includes an analysis of the geotechnical setting for the overall 
project site and preliminary recommendations for potential structure foundations, 
grading, and retaining wall footings. This analysis covered the entire Southgate Avenue 
Interchange project area, including local roadway bridge crossings of Butte Creek, Little 
Chico Creek Diversion Channel, and Comanche Creek.  The preliminary 
recommendations of this analysis are as follows.  

 
Preliminary Structure Foundation Alternatives 
The following foundations are considered as appropriate for preliminary structure design 
and type selection for the bridge crossings within the project limits: 
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• Southgate Avenue Interchange at SR 99:  Spread footings in undisturbed 
Modesto Formation materials.  Alternatively, H-piles driven to about 30 ft 
below existing ground surface, developing capacities up to 70 tons per pile.   

 
• Southgate Avenue Bridge at Little Chico Creek Diversion:  H-piles, driven to 

about 40 ft below existing old railroad grade, developing capacities up to 70 
tons per pile. 

 
• Southgate Avenue Bridge at Butte Creek:  H-piles likely with 70 ton capacity 

at depths about 30-40 ft at the west abutment.  At the east abutment, likely 
footing foundation in rock.  Bent foundations may be either short H-piles 
(about 20 ft long) or spread footings, depending on the rock line and design 
scour levels.   

 
• Player Lane Bridge at Butte Creek:  H-piles, driven to about 30 ft below 

channel bottom, developing capacities up to 70 tons per pile. 
 

• Entler Avenue Bridge at Comanche Creek:  Spread footings in undisturbed 
Modesto Formation materials, similar to the SR 99 bridges immediately 
upstream.  Alternately, H-piles driven about 20-30 ft below channel bottom 
with design capacities to 70 tons per pile. 

 
• Entler Avenue Culvert (or Bridge) at Comanche Creek tributary:  A box 

culvert similar to the SR 99 triple box appears reasonable, bearing into 
undisturbed Modesto Formation soils.  For a bridge structure, spread footings 
appear feasible with preliminary design loads to 2 tons per square foot.   

 

Roadway Grading & Retaining Walls 
New cut slopes will be stable at gradients of about 1.5H:1V or flatter, and new fill slopes 
at gradients of 2H:1V.  It is anticipated that settlement of new embankment established 
on appropriately prepared subgrade will be nominal (on the order of 1-inch), occurring 
rapidly during fill placement.   
 
Areas of slope instability, shallow ground water or soft/compressible soils were not 
observed, although these issues may require consideration where dredge tailings are 
present.  In the tailing areas, measures such as over-excavation and replacement may be 
required, depending on fill heights and grading details.  Areas of significant fill over 
tailings will require consideration of possible soft clays (“slickens”) within the tailings 
that may be present as a byproduct of the dredging operations.     
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8E. PRELIMINARY STORMWATER & DRAINAGE ANALYSIS 
 
A Preliminary Drainage Impact Report, and Floodplain Risk Assessment Memorandum 
have been prepared by WRECO for this project; these documents are included as 
Attachment G.  This analysis covered the entire Southgate Avenue Interchange project, 
including local roadway bridge crossings of Butte Creek, Little Chico Creek Diversion 
Channel, and Comanche Creek.  
 
Stormwater Analysis Summary 
 
Preparation of a Storm Water Data Report will be completed concurrently during 
PA&ED, and will cover the specific phased improvements identified during that phase. 
 
Drainage/Floodplain Analysis Summary 
 
The existing drainage systems within the project limits along SR 99 are comprised mostly 
of longitudinal systems connecting cross culverts that drain toward the creek crossings.  
Storm water on the west side of SR 99 is collected at the outside shoulders along asphalt 
concrete (AC) dikes before discharging into overside drains.  On the east side of SR 99, 
there are roadside drainage ditches to collect storm water that flows directly off the edge 
of the pavement.   
 
There are some existing drainage issues that should be addressed for the implementation 
of the project including uncertified levees on Butte Creek, the placement of the bridges 
over Butte Creek and Comanche Creek that would be part of the proposed roads, the weir 
in Butte Creek at the proposed Southgate Avenue extension to Skyway, groundwater 
drainage problems between Midway and Butte Creek, and the railroad embankment that 
acts as a hydraulic barrier protecting against flooding from Comanche Creek and the 
Little Chico-Butte Creek Diversion Channel. These issues are discussed further in the 
following sections.  
 
Butte Creek Levees - Butte Creek is bordered by levees in most of the valley reach, 
including in the vicinity of the project.  These levees are uncertified by the Federal 
Emergency Management Agency (FEMA) and were analyzed as failed levees in the 
FEMA Flood Insurance Study (FIS).  As a result, a portion of the proposed project area is 
depicted in a Special Flood Hazard Area (SFHA) Zone AE in the Flood Insurance Rate 
Map (FIRM).  The project should be designed in such a way that it would not exacerbate 
flood risk.   
 
Although the increase in storm water runoff for the project is expected to be minimal, 
given the unknown structural integrity and freeboard deficiencies of the existing levees, 
the project area cannot be assumed to be safe from flooding despite the presence of the 
levees.  During the PA&ED phase of the project, a geotechnical investigation (to 
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determine the condition of the existing levees and foundations) and an updated 
hydrologic and hydraulic analysis of the entire waterway systems may be required. 
 
A more detailed evaluation of flooding and mitigations proposed for the implementation 
of the project are available in the preliminary floodplain risk assessment memorandum 
prepared by WRECO in 2009.  
 
New Bridge Crossings – New bridge crossings would need to be designed for the local 
roads improvement portion of this project.  The local roadway frontage connections on 
the east and west sides of SR 99 would include bridge crossings at Butte Creek and at 
Comanche Creek.  The Southgate Avenue extension to Skyway would require two 
bridges to cross the Little Chico-Butte Creek Diversion Channel and Butte Creek.  The 
Player Lane connection would require a bridge on the west side of SR 99 crossing over 
Butte Creek.   
 
According to City of Chico Municipal Code Design Criteria, the bridges must be 
designed to convey the 0.5% probability of annual exceedance event (i.e. 200-year storm) 
with a minimum of three feet of freeboard.  
 
Butte Creek Weir/Trestle - There is a railroad trestle and weir on Butte Creek.  The 
proposed Southgate Avenue extension to Skyway would require construction of a new 
bridge at this location.  WRECO recommends the railroad trestle be removed and the 
weir not be removed unless it is necessary to do so.  If the trestle is removed, it would 
eliminate the flow constriction within that area of Butte Creek. 
 
Groundwater Recharge - There are documented issues related to groundwater recharge in 
the area on the west side of SR 99 just south of Southgate Avenue. These issues are 
described in the 2001 report entitled Investigation of Groundwater Drainage Problems 
between Speedway Avenue and Oroville-Chico Highway prepared by Gus Yates, for the 
Butte County Department of Public Works (Yates 2001).   
 
This report mentions a sump pump at Southgate Acres Subdivision on Entler Avenue.  
The pump was put in place to decrease the surcharging groundwater in the area by 
collecting the water and sending it eastward.  This has, however, created an increase in 
groundwater discharge further south.   
 
The report identifies mitigation for these issues, including a new drainage system that 
would allow discharge into the adjacent Butte Creek channel. Mitigation options for this 
discharge will need to be further studied as the new roadway connections and 
developments in the area move into final design.  
 
Existing Railroad Embankment - The new connection from Southgate Avenue to Skyway 
would be constructed along an old railroad embankment on the north side of the project 
limits.  In the FIRM, the railroad embankment is shown as a feature that protects an area 
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downstream from flooding from Comanche Creek and the Little Chico-Butte Creek 
Diversion Channel.   
 
The new connection would need to maintain the existing alignment and embankment 
height in order to maintain flood protection from Comanche Creek. This requirement will 
need to be considered when developing the horizontal and vertical alignments of the 
Skyway connection.  
 

9. FUNDING 
 
The preliminary project costs for the Ultimate Interchange Alternatives and Phasing 
Options are as listed below.  

Construction Costs 

 Alternative 1 Alternative 2 Interim Phase1A Interim Phase 1B 

Roadway Items $17,220,000 $21,430,000 $4,000,000 $19,410,000 

Structure Items $4,850,000 $4,600,000 $0 $4,600,000 

Stormwater $700,000 $800,000 $200,000 $800,000 

Right of Way & Utilities* $10,787,000 $18,809,000 $9,841,000 $18,809,000 

Total Capital Costs $33,557,000 $45,639,000 $10,041,000 $43,619,000 

Support Costs 

 Alternative 1 Alternative 2 Phase 1A Phase 1B 

Environmental $600,000 $600,000 $100,000 $600,000 

Design (10%) $2,277,000 $2,683,000 $420,000 $2,481,000 

Right of Way $620,000 $1,080,000 $590,000 $1,080,000 

Construction Support (15%) $3,415,500 $4,024,500 $630,000 $3,721,500 

Total Support Costs $6,912,500 $8,387,500 $1,740,000 $7,882,500 

Total Project Costs $40,469,500 $54,026,500 $16,181,000 $51,501,500 
 
*  Right of Way costs are unescalated. 
These costs include all interchange, roadway, and structures work along SR 99 and along 
Southgate Avenue between Estates Drive/Player Lane to the west and Southgate 
Lane/Notre Dame Boulevard to the east. Project costs outside of these limits are included 
in the Southgate Corridor Analysis and Interchange Study  prepared for the City of 
Chico. 

The City of Chico plans to fund the project with a mix of funding types, including 
developer impact fees, City Capital Project funds, and potential federal funding.   
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10. SCHEDULE 
 
For the purposes of this report, it is assumed that Alternative 1A will be constructed and 
the project will begin construction in the Spring of 2015.  The approximate schedules are 
as follows: 

Alternative 1A Project Schedule 
HQ Milestones Delivery Date 

(Month, Day, Year) 
Begin Environmental June 2013 
PA & ED December 2015 
Project PS&E July 2016 – December 2017 
Right of Way Certification December 2017 
Ready to List January 2018 

 
The schedule for constructing Alternatives 1 or 2 will depend on funding availability and 
adjacent development activities.  Additionally, during the PA&ED Phase, the City will 
provide further traffic analysis and study of the potential phases for the project to ensure 
that useful design life is achieved for each phase. This typically consists of a 10 year 
useful life.  
 
For the purposes of developing project cost estimates, the construction year and right of 
way certification date for Alternatives 1 and 2 are assumed to be July 2018, when 
forecasted traffic volumes will require the Southgate Avenue extension to Skyway.  It is 
assumed that Alternative 1 or Alternative 2 would be constructed as stand-alone projects 
(i.e. without Alternative 1A). 
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11. PROJECT PERSONNEL/DISTRICT CONTACTS 
 

Bob Greenlaw Senior Civil Engineer  
City of Chico Capital Project Services 

(530) 879-6930 

Jeff Jukkola Associate Civil Engineer  
City of Chico Capital Project Services 

(530) 879-6935 

Matt Brogan Project Manager  
Mark Thomas & Company 

(916) 381-9100 

Rebecca Mowry Caltrans Special Funded Project Mgmt (916) 799-5794 

Sandra Rosas Caltrans Office of Environmental Mgmt (530) 741-4017 

Damian Farley Caltrans Traffic Operations (530) 741-5753 
Chris Breiland  Fehr & Peers – Traffic Analysis (425) 820-0100 
Kamie Loeser Gallaway Consulting – PEAR  (530) 343-8327 
Han Bin Liang WRECO – Hydraulic Analysis/SWDR (925) 941-0017 
Mike Lahodney Bender-Rosenthal – Right of Way  (916) 978-4900 
Rick Sowers Blackburn Consulting – Geotechnical (530) 887-1494 

 

12. PROJECT REVIEWS 
 
This Final PSR is being submitted to Caltrans for approval. All comments provided by 
Caltrans staff have been addressed.  

 

13. ATTACHMENTS 
 
A. Location Map 
B. Project Geometrics 
C. Structures Advanced Planning Study 
D. Project Cost Estimates 
E. Right of Way Data Sheet/Utility Information Sheet 

The Following Attachments are Included on Compact Disc Only: 
F. Traffic Operations Report 
G. Drainage Impact Report / Floodplain Risk Assessment 
H. Preliminary Environmental Analysis Report 
I. Initial Site Assessment/Preliminary Geotechnical Memorandum 
J. Public Workshop Comments 
K. TMP Data Sheet 
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D. PROJECT COST ESTIMATES 
 
   





PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

Pkm 0
EA: 4E670

PP No. : 0

I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 18,350 CY $15.00 $275,250
Imported Borrow 0 CY $12.00 $0
Clearing & Grubbing 20 AC $3,000 $60,000
Remove Trees 10 EA $250 $2,500
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $347,750

Section 2 - Structural Section *
Asphalt Concrete (0.50') 9,360 ton $90 $842,400
Aggregate Base (1.55') 13,870 CY $55 $762,850

Total Structural Section $1,605,250

Section 3 - Drainage
Small Drainage Facilities 1 LS $100,000 $100,000

Total Drainage $100,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed

Sheet: 2   of    6



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. :

Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Landscaping 0 SF $10.00 $0
Minor Concrete (Sidewalk) 15,300 SF $10 $153,000
Minor Concrete (Curb & Gutter) 4,900 LF $20 $98,000

Total Specialty Items $251,000

Section 5 - Traffic Items
Traffic Signals - New 2 EA $300,000 $600,000
Traffic Signal - Modification 1 EA $200,000 $200,000
Permanent Signing & Striping 1 LS $70,000 $70,000
Traffic Management Plan 1 LS $20,000 $20,000

Total Traffic Items $890,000

SUBTOTAL  SECTIONS  1 -  5: $3,194,000

Sheet: 3    of   6
  



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $3,194,000 X 0% $0

TOTAL MINOR ITEMS: $0

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $3,194,000
Minor Items (5-10%)

Sum $3,194,000 X 0% $0
TOTAL ROADWAY MOBILIZATION $0

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $3,194,000
     Minor Items $0 (5-10%)

Sum $3,194,000 X 0% $0

Contingencies
     Subtotal Sections 1 - 5 $3,194,000
     Minor Items $0

Sum $3,194,000 X 25% * $798,500

TOTAL ROADWAY ADDITIONS $798,500

TOTAL ROADWAY ITEMS $3,992,500
(Total of Sec 11/30/2011

Estimate
Prepared By: Matt Brogan (916) 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
Sheet: 4  of   6



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0
II. STRUCTURES ITEMS

Bridge Name

Structure Type

Width (FT) - out to out

Span Lengths (FT)

Total Area (SF)

Footing Type (pile/spread)

Cost per SF. 
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $0 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $0

TOTAL STRUCTURES  ITEMS: $0
COMMENTS:

#

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)

Sheet: 5   of   6



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $7,790,000 3% $9,167,000

Utility Relocation (Project Cost) $1,322,000 5% $1,729,000

Clearance / Demolition Alternative 1A-Enlarg $125,000 3% $147,000

Relocation Assistance Program $500,000 3% $588,000

Environmental Mitigation 0% $0

Title and Escrow Fees $9,000 0% $9,000

Hazardous Waste Clean-up 0% $0

Project Permit Fees $50,000 0% $50,000

SB 1210 Costs $45,000 0% $45,000

TOTAL RIGHT OF WAY ** $9,841,000 TOTAL ESCALATED $11,640,000
(CURRENT VALUE) RIGHT OF WAY 11/30/2011

* - Escalated to assumed year of advertising: 12/15/2016

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)

Sheet 6   of    6





PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

Pkm 0
EA: 4E670

PP No. : 0

I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 7,500 CY $15.00 $112,500
Imported Borrow 269,000 CY $12.00 $3,228,000
Clearing & Grubbing 40 AC $3,000 $120,000
Remove Trees 85 EA $250 $21,250
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $3,491,750

Section 2 - Structural Section *
Asphalt Concrete (0.50') 19,160 ton $90 $1,724,400
Aggregate Base (1.55') 22,850 CY $55 $1,256,750

Total Structural Section $2,981,150

Section 3 - Drainage
Small Drainage Facilities 1 LS $1,000,000 $1,000,000

Total Drainage $1,000,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. :

Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Retaining Walls 0 SF $70 $0
Slope Protection 164,768 SY $1 $164,768
Landscaping 0 SF $10.00 $0
Barriers and Guardrails 7,600 LF $30 $228,000
Terminal System Type (SRT) 7 EA $2,500 $17,500
Minor Concrete (Sidewalk) 18,600 SF $10 $186,000
Minor Concrete (Curb & Gutter) 3,500 LF $20 $70,000
Chain Link Fence 5,000 LF $20.00 $100,000

Total Specialty Items $766,268

Section 5 - Traffic Items
Lighting 1 LS $400,000 $400,000
Traffic Signals - New 4 EA $300,000 $1,200,000
Traffic Signal Modification 0 EA $150,000 $0
Permanent Signing & Striping 1 LS $175,000 $175,000
Overhead Signs 10 EA $150,000 $1,500,000
Traffic Management Plan 1 LS $500,000 $500,000
Ramp Metering 2 LS $75,000 $150,000

Total Traffic Items $3,925,000

SUBTOTAL  SECTIONS  1 -  5: $12,164,168
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Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $12,164,168 X 10% $1,216,417

TOTAL MINOR ITEMS: $1,216,417

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $12,164,168
Minor Items $1,216,417 (5-10%)

Sum $13,380,585 X 10% $1,338,058
TOTAL ROADWAY MOBILIZATION $1,338,058

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $12,164,168
     Minor Items $1,216,417 (5-10%)

Sum $13,380,585 X 10% $1,338,058

Contingencies
     Subtotal Sections 1 - 5 $12,164,168
     Minor Items $1,216,417

Sum $13,380,585 25% * $3,345,146

TOTAL ROADWAY ADDITIONS $4,683,205

TOTAL ROADWAY ITEMS $19,401,848
(Total of Sections 1 - 8)

Estimate
Prepared By: Matt Brogan (916) 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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II. STRUCTURES ITEMS Alt 1B

Southgate
Bridge Name Overcrossing

Structure Type CIP P/S Box Girder

Width (FT) - out to out 84.0

Span Lengths (FT)
Span 1:141'-0"
Span 2:132'-0"

Total Area (SF) 22,932

Footing Type (pile/spread) Pile

Cost per SF. $200.00
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $4,600,000 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $4,600,000

0

TOTAL STRUCTURES  ITEMS: $4,600,000
COMMENTS:

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)

Sheet: 5   of   6



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $16,150,000 3% $19,929,000

Project Permit Fees $50,000 $50,000

Utility Relocation (Project Cost) $1,322,000 5% $1,870,000

Clearance / Demolition $315,000 3% $389,000

Relocation Assistance Program $900,000 3% $1,111,000

Environmental Mitigation $0

Title and Escrow Fees $12,000 $12,000
0.00%

SB 1210 Costs $60,000 $60,000

Hazardous Waste Clean-up $0

TOTAL RIGHT OF WAY ** $18,809,000 TOTAL ESCALATED $23,421,000
(CURRENT VALUE) RIGHT OF WAY

* - Escalated to assumed year of advertising: 7/15/18

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 8,610 CY $15.00 $129,150
Imported Borrow 186,000 CY $12.00 $2,232,000
Clearing & Grubbing 30 AC $3,000 $90,000
Remove Trees 85 EA $250 $21,250
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $2,482,400

Section 2 - Structural Section *
Asphalt Concrete (0.50') 18,485 ton $90 $1,663,650
Aggregate Base (1.55') 21,000 CY $55 $1,155,000

Total Structural Section $2,818,650

Section 3 - Drainage
Small Drainage Facilities 1 LS $850,000 $850,000

Total Drainage $850,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed
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Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Retaining Walls 0 SF $70 $0
Slope Protection 120,720 SY $1 $120,720
Landscaping 0 SF $10.00 $0
Barriers and Guardrails 2,200 LF $30 $66,000
Terminal System Type (SRT) 7 EA $2,500 $17,500
Minor Concrete (Sidewalk) 17,060 SF $10 $170,600
Minor Concrete (Curb & Gutter) 3,460 LF $20 $69,200
Chain Link Fence 5,000 LF $20.00 $100,000

Total Specialty Items $544,020

Section 5 - Traffic Items
Lighting 1 LS $400,000 $400,000
Traffic Signals - New 4 EA $300,000 $1,200,000
Traffic Signal Modification 0 EA $150,000 $0
Permanent Signing & Striping 1 LS $200,000 $200,000
Overhead Signs 10 EA $150,000 $1,500,000
Traffic Management Plan 1 LS $500,000 $500,000
Ramp Metering 4 LS $75,000 $300,000

Total Traffic Items $4,100,000

SUBTOTAL  SECTIONS  1 -  5: $10,795,070

Sheet: 3    of   6
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Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $10,795,070 X 10% $1,079,507

TOTAL MINOR ITEMS: $1,079,507

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $10,795,070
Minor Items $1,079,507 (5-10%)

Sum $11,874,577 X 10% $1,187,458
TOTAL ROADWAY MOBILIZATION $1,187,458

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $10,795,070
     Minor Items $1,079,507 (5-10%)

Sum $11,874,577 X 10% $1,187,458

Contingencies
     Subtotal Sections 1 - 5 $10,795,070
     Minor Items $1,079,507

Sum $11,874,577 25% * $2,968,644

TOTAL ROADWAY ADDITIONS $4,156,102

TOTAL ROADWAY ITEMS $17,218,137
(Total of Sec 11/30/2011

Estimate
Prepared By: Matt Brogan (916 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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II. STRUCTURES ITEMS Alt 1

Southgate
Bridge Name Overcrossing

Structure Type CIP P/S Box Girder

Width (FT) - out to out 94.0

Span Lengths (FT)
Span 1:128'-0"
Span 2:130'-0"

Total Area (SF) 24,252

Footing Type (pile/spread) Pile

Cost per SF. $200.00
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $4,850,000 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $4,850,000

0

TOTAL STRUCTURES  ITEMS: $4,850,000
COMMENTS:

#

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $8,809,000 3% $10,870,000

Project Permit Fees $50,000 $50,000

Utility Relocation (Project Cost) $1,322,000 5% $1,870,000

Clearance / Demolition $75,000 3% $93,000

Relocation Assistance Program $500,000 3% $617,000

Environmental Mitigation 0% $0

Title and Escrow Fees $6,000 $6,000
0.00%

SB 1210 Costs $25,000 $25,000

Hazardous Waste Clean-up $0

11/30/2011
TOTAL RIGHT OF WAY ** $10,787,000 TOTAL ESCALATED $13,531,000

(CURRENT VALUE) RIGHT OF WAY

* - Escalated to assumed year of advertising: 7/15/18

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 7,500 CY $15.00 $112,500
Imported Borrow 288,000 CY $12.00 $3,456,000
Clearing & Grubbing 40 AC $3,000 $120,000
Remove Trees 85 EA $250 $21,250
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $3,719,750

Section 2 - Structural Section *
Asphalt Concrete (0.50') 25,150 ton $90 $2,263,500
Aggregate Base (1.55') 28,900 CY $55 $1,589,500

Total Structural Section $3,853,000

Section 3 - Drainage
Small Drainage Facilities 1 LS $1,000,000 $1,000,000

Total Drainage $1,000,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed
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Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Retaining Walls 0 SF $70 $0
Slope Protection 164,768 SY $1 $164,768
Landscaping 0 SF $10.00 $0
Barriers and Guardrails 7,600 LF $30 $228,000
Terminal System Type (SRT) 7 EA $2,500 $17,500
Minor Concrete (Sidewalk) 17,800 SF $10 $178,000
Minor Concrete (Curb & Gutter) 3,500 LF $20 $70,000
Chain Link Fence 5,000 LF $20.00 $100,000

Total Specialty Items $758,268

Section 5 - Traffic Items
Lighting 1 LS $400,000 $400,000
Traffic Signals - New 4 EA $300,000 $1,200,000
Traffic Signal Modification 0 EA $150,000 $0
Permanent Signing & Striping 1 LS $200,000 $200,000
Overhead Signs 10 EA $150,000 $1,500,000
Traffic Management Plan 1 LS $500,000 $500,000
Ramp Metering 4 LS $75,000 $300,000

Total Traffic Items $4,100,000

SUBTOTAL  SECTIONS  1 -  5: $13,431,018
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Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $13,431,018 X 10% $1,343,102

TOTAL MINOR ITEMS: $1,343,102

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $13,431,018
Minor Items $1,343,102 (5-10%)

Sum $14,774,120 X 10% $1,477,412
TOTAL ROADWAY MOBILIZATION $1,477,412

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $13,431,018
     Minor Items $1,343,102 (5-10%)

Sum $14,774,120 X 10% $1,477,412

Contingencies
     Subtotal Sections 1 - 5 $13,431,018
     Minor Items $1,343,102

Sum $14,774,120 25% * $3,693,530

TOTAL ROADWAY ADDITIONS $5,170,942

TOTAL ROADWAY ITEMS $21,422,474
(Total of Sec 11/30/2011

Estimate
Prepared By: Matt Brogan (916) 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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II. STRUCTURES ITEMS Alt 2

Southgate
Bridge Name Overcrossing

Structure Type CIP P/S Box Girder

Width (FT) - out to out 84.0

Span Lengths (FT)
Span 1:141'-0"
Span 2:132'-0"

Total Area (SF) 22,932

Footing Type (pile/spread) Pile

Cost per SF. $200.00
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $4,600,000 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $4,600,000

0

TOTAL STRUCTURES  ITEMS: $4,600,000
COMMENTS:

#

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $16,150,000 3% $19,929,000

Project Permit Fees $50,000 $50,000

Utility Relocation (Project Cost) $1,322,000 5% $1,870,000

Clearance / Demolition $315,000 3% $389,000

Relocation Assistance Program $900,000 3% $1,111,000

Environmental Mitigation $0

Title and Escrow Fees $12,000 $12,000
0.00%

SB 1210 Costs $60,000 $60,000

Hazardous Waste Clean-up $0

11/30/2011
TOTAL RIGHT OF WAY ** $18,809,000 TOTAL ESCALATED $23,421,000

(CURRENT VALUE) RIGHT OF WAY

* - Escalated to assumed year of advertising: 7/15/18

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

Pkm 0
EA: 4E670

PP No. : 0

I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 18,350 CY $15.00 $275,250
Imported Borrow 0 CY $12.00 $0
Clearing & Grubbing 20 AC $3,000 $60,000
Remove Trees 10 EA $250 $2,500
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $347,750

Section 2 - Structural Section *
Asphalt Concrete (0.50') 9,360 ton $90 $842,400
Aggregate Base (1.55') 13,870 CY $55 $762,850

Total Structural Section $1,605,250

Section 3 - Drainage
Small Drainage Facilities 1 LS $100,000 $100,000

Total Drainage $100,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed
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Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Landscaping 0 SF $10.00 $0
Minor Concrete (Sidewalk) 15,300 SF $10 $153,000
Minor Concrete (Curb & Gutter) 4,900 LF $20 $98,000

Total Specialty Items $251,000

Section 5 - Traffic Items
Traffic Signals - New 2 EA $300,000 $600,000
Traffic Signal - Modification 1 EA $200,000 $200,000
Permanent Signing & Striping 1 LS $70,000 $70,000
Traffic Management Plan 1 LS $20,000 $20,000

Total Traffic Items $890,000

SUBTOTAL  SECTIONS  1 -  5: $3,194,000
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Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $3,194,000 X 0% $0

TOTAL MINOR ITEMS: $0

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $3,194,000
Minor Items (5-10%)

Sum $3,194,000 X 0% $0
TOTAL ROADWAY MOBILIZATION $0

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $3,194,000
     Minor Items $0 (5-10%)

Sum $3,194,000 X 0% $0

Contingencies
     Subtotal Sections 1 - 5 $3,194,000
     Minor Items $0

Sum $3,194,000 X 25% * $798,500

TOTAL ROADWAY ADDITIONS $798,500

TOTAL ROADWAY ITEMS $3,992,500
(Total of Sec 11/30/2011

Estimate
Prepared By: Matt Brogan (916) 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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II. STRUCTURES ITEMS

Bridge Name

Structure Type

Width (FT) - out to out

Span Lengths (FT)

Total Area (SF)

Footing Type (pile/spread)

Cost per SF. 
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $0 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $0

TOTAL STRUCTURES  ITEMS: $0
COMMENTS:

#

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $7,790,000 3% $9,167,000

Utility Relocation (Project Cost) $1,322,000 5% $1,729,000

Clearance / Demolition Alternative 1A-Enlarg $125,000 3% $147,000

Relocation Assistance Program $500,000 3% $588,000

Environmental Mitigation 0% $0

Title and Escrow Fees $9,000 0% $9,000

Hazardous Waste Clean-up 0% $0

Project Permit Fees $50,000 0% $50,000

SB 1210 Costs $45,000 0% $45,000

TOTAL RIGHT OF WAY ** $9,841,000 TOTAL ESCALATED $11,640,000
(CURRENT VALUE) RIGHT OF WAY 11/30/2011

* - Escalated to assumed year of advertising: 12/15/2016

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)

Sheet 6   of    6





PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
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I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 7,500 CY $15.00 $112,500
Imported Borrow 269,000 CY $12.00 $3,228,000
Clearing & Grubbing 40 AC $3,000 $120,000
Remove Trees 85 EA $250 $21,250
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $3,491,750

Section 2 - Structural Section *
Asphalt Concrete (0.50') 19,160 ton $90 $1,724,400
Aggregate Base (1.55') 22,850 CY $55 $1,256,750

Total Structural Section $2,981,150

Section 3 - Drainage
Small Drainage Facilities 1 LS $1,000,000 $1,000,000

Total Drainage $1,000,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed
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Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Retaining Walls 0 SF $70 $0
Slope Protection 164,768 SY $1 $164,768
Landscaping 0 SF $10.00 $0
Barriers and Guardrails 7,600 LF $30 $228,000
Terminal System Type (SRT) 7 EA $2,500 $17,500
Minor Concrete (Sidewalk) 18,600 SF $10 $186,000
Minor Concrete (Curb & Gutter) 3,500 LF $20 $70,000
Chain Link Fence 5,000 LF $20.00 $100,000

Total Specialty Items $766,268

Section 5 - Traffic Items
Lighting 1 LS $400,000 $400,000
Traffic Signals - New 4 EA $300,000 $1,200,000
Traffic Signal Modification 0 EA $150,000 $0
Permanent Signing & Striping 1 LS $175,000 $175,000
Overhead Signs 10 EA $150,000 $1,500,000
Traffic Management Plan 1 LS $500,000 $500,000
Ramp Metering 2 LS $75,000 $150,000

Total Traffic Items $3,925,000

SUBTOTAL  SECTIONS  1 -  5: $12,164,168
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Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $12,164,168 X 10% $1,216,417

TOTAL MINOR ITEMS: $1,216,417

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $12,164,168
Minor Items $1,216,417 (5-10%)

Sum $13,380,585 X 10% $1,338,058
TOTAL ROADWAY MOBILIZATION $1,338,058

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $12,164,168
     Minor Items $1,216,417 (5-10%)

Sum $13,380,585 X 10% $1,338,058

Contingencies
     Subtotal Sections 1 - 5 $12,164,168
     Minor Items $1,216,417

Sum $13,380,585 25% * $3,345,146

TOTAL ROADWAY ADDITIONS $4,683,205

TOTAL ROADWAY ITEMS $19,401,848
(Total of Sections 1 - 8)

Estimate
Prepared By: Matt Brogan (916) 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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II. STRUCTURES ITEMS Alt 1B

Southgate
Bridge Name Overcrossing

Structure Type CIP P/S Box Girder

Width (FT) - out to out 84.0

Span Lengths (FT)
Span 1:141'-0"
Span 2:132'-0"

Total Area (SF) 22,932

Footing Type (pile/spread) Pile

Cost per SF. $200.00
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $4,600,000 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $4,600,000

0

TOTAL STRUCTURES  ITEMS: $4,600,000
COMMENTS:

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $16,150,000 3% $19,929,000

Project Permit Fees $50,000 $50,000

Utility Relocation (Project Cost) $1,322,000 5% $1,870,000

Clearance / Demolition $315,000 3% $389,000

Relocation Assistance Program $900,000 3% $1,111,000

Environmental Mitigation $0

Title and Escrow Fees $12,000 $12,000
0.00%

SB 1210 Costs $60,000 $60,000

Hazardous Waste Clean-up $0

TOTAL RIGHT OF WAY ** $18,809,000 TOTAL ESCALATED $23,421,000
(CURRENT VALUE) RIGHT OF WAY

* - Escalated to assumed year of advertising: 7/15/18

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)

Sheet 6   of    6





PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

Pkm 0
EA: 4E670

PP No. : 0

I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 8,610 CY $15.00 $129,150
Imported Borrow 186,000 CY $12.00 $2,232,000
Clearing & Grubbing 30 AC $3,000 $90,000
Remove Trees 85 EA $250 $21,250
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $2,482,400

Section 2 - Structural Section *
Asphalt Concrete (0.50') 18,485 ton $90 $1,663,650
Aggregate Base (1.55') 21,000 CY $55 $1,155,000

Total Structural Section $2,818,650

Section 3 - Drainage
Small Drainage Facilities 1 LS $850,000 $850,000

Total Drainage $850,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed

Sheet: 2   of    6



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. :

Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Retaining Walls 0 SF $70 $0
Slope Protection 120,720 SY $1 $120,720
Landscaping 0 SF $10.00 $0
Barriers and Guardrails 2,200 LF $30 $66,000
Terminal System Type (SRT) 7 EA $2,500 $17,500
Minor Concrete (Sidewalk) 17,060 SF $10 $170,600
Minor Concrete (Curb & Gutter) 3,460 LF $20 $69,200
Chain Link Fence 5,000 LF $20.00 $100,000

Total Specialty Items $544,020

Section 5 - Traffic Items
Lighting 1 LS $400,000 $400,000
Traffic Signals - New 4 EA $300,000 $1,200,000
Traffic Signal Modification 0 EA $150,000 $0
Permanent Signing & Striping 1 LS $200,000 $200,000
Overhead Signs 10 EA $150,000 $1,500,000
Traffic Management Plan 1 LS $500,000 $500,000
Ramp Metering 4 LS $75,000 $300,000

Total Traffic Items $4,100,000

SUBTOTAL  SECTIONS  1 -  5: $10,795,070

Sheet: 3    of   6
  



PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $10,795,070 X 10% $1,079,507

TOTAL MINOR ITEMS: $1,079,507

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $10,795,070
Minor Items $1,079,507 (5-10%)

Sum $11,874,577 X 10% $1,187,458
TOTAL ROADWAY MOBILIZATION $1,187,458

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $10,795,070
     Minor Items $1,079,507 (5-10%)

Sum $11,874,577 X 10% $1,187,458

Contingencies
     Subtotal Sections 1 - 5 $10,795,070
     Minor Items $1,079,507

Sum $11,874,577 25% * $2,968,644

TOTAL ROADWAY ADDITIONS $4,156,102

TOTAL ROADWAY ITEMS $17,218,137
(Total of Sec 11/30/2011

Estimate
Prepared By: Matt Brogan (916 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0
II. STRUCTURES ITEMS Alt 1

Southgate
Bridge Name Overcrossing

Structure Type CIP P/S Box Girder

Width (FT) - out to out 94.0

Span Lengths (FT)
Span 1:128'-0"
Span 2:130'-0"

Total Area (SF) 24,252

Footing Type (pile/spread) Pile

Cost per SF. $200.00
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $4,850,000 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $4,850,000

0

TOTAL STRUCTURES  ITEMS: $4,850,000
COMMENTS:

#

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $8,809,000 3% $10,870,000

Project Permit Fees $50,000 $50,000

Utility Relocation (Project Cost) $1,322,000 5% $1,870,000

Clearance / Demolition $75,000 3% $93,000

Relocation Assistance Program $500,000 3% $617,000

Environmental Mitigation 0% $0

Title and Escrow Fees $6,000 $6,000
0.00%

SB 1210 Costs $25,000 $25,000

Hazardous Waste Clean-up $0

11/30/2011
TOTAL RIGHT OF WAY ** $10,787,000 TOTAL ESCALATED $13,531,000

(CURRENT VALUE) RIGHT OF WAY

* - Escalated to assumed year of advertising: 7/15/18

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)

Sheet 6   of    6





PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

Pkm 0
EA: 4E670

PP No. : 0

I.  ROADWAY ITEMS
Quantity Unit Unit Cost Section Cost

Section 1 - Earthwork
Roadway Excavation 7,500 CY $15.00 $112,500
Imported Borrow 288,000 CY $12.00 $3,456,000
Clearing & Grubbing 40 AC $3,000 $120,000
Remove Trees 85 EA $250 $21,250
Develop Water Supply 1 LS $10,000 $10,000

Total Earthwork $3,719,750

Section 2 - Structural Section *
Asphalt Concrete (0.50') 25,150 ton $90 $2,263,500
Aggregate Base (1.55') 28,900 CY $55 $1,589,500

Total Structural Section $3,853,000

Section 3 - Drainage
Small Drainage Facilities 1 LS $1,000,000 $1,000,000

Total Drainage $1,000,000

* Attach sketch showing typical structural section elements of the roadway.
  Include (if available) T.I., R-Value, and date when tests were performed
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. :

Quantity Unit Unit Cost Section Cost
Section 4 - Specialty Items
Retaining Walls 0 SF $70 $0
Slope Protection 164,768 SY $1 $164,768
Landscaping 0 SF $10.00 $0
Barriers and Guardrails 7,600 LF $30 $228,000
Terminal System Type (SRT) 7 EA $2,500 $17,500
Minor Concrete (Sidewalk) 17,800 SF $10 $178,000
Minor Concrete (Curb & Gutter) 3,500 LF $20 $70,000
Chain Link Fence 5,000 LF $20.00 $100,000

Total Specialty Items $758,268

Section 5 - Traffic Items
Lighting 1 LS $400,000 $400,000
Traffic Signals - New 4 EA $300,000 $1,200,000
Traffic Signal Modification 0 EA $150,000 $0
Permanent Signing & Striping 1 LS $200,000 $200,000
Overhead Signs 10 EA $150,000 $1,500,000
Traffic Management Plan 1 LS $500,000 $500,000
Ramp Metering 4 LS $75,000 $300,000

Total Traffic Items $4,100,000

SUBTOTAL  SECTIONS  1 -  5: $13,431,018
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

Section 6 - Minor Items (5-10%)
Subtotal Sections 1 - 5 $13,431,018 X 10% $1,343,102

TOTAL MINOR ITEMS: $1,343,102

Section 7 -  Roadway Mobilization
Subtotal Sections 1 - 5 $13,431,018
Minor Items $1,343,102 (5-10%)

Sum $14,774,120 X 10% $1,477,412
TOTAL ROADWAY MOBILIZATION $1,477,412

Section 8 -  Roadway Additions
Supplemental
     Subtotal Sections 1 - 5 $13,431,018
     Minor Items $1,343,102 (5-10%)

Sum $14,774,120 X 10% $1,477,412

Contingencies
     Subtotal Sections 1 - 5 $13,431,018
     Minor Items $1,343,102

Sum $14,774,120 25% * $3,693,530

TOTAL ROADWAY ADDITIONS $5,170,942

TOTAL ROADWAY ITEMS $21,422,474
(Total of Sec 11/30/2011

Estimate
Prepared By: Matt Brogan (916) 381-9100 1/23/2012

(Print Name) (Phone) (Date)

* Use 25% at the PSR stage or a higher or lower rate if justified.
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0
II. STRUCTURES ITEMS Alt 2

Southgate
Bridge Name Overcrossing

Structure Type CIP P/S Box Girder

Width (FT) - out to out 84.0

Span Lengths (FT)
Span 1:141'-0"
Span 2:132'-0"

Total Area (SF) 22,932

Footing Type (pile/spread) Pile

Cost per SF. $200.00
  Including:
     Mobilization: 10%
     Contingency: 25%

Total Cost For Structure $4,600,000 $0 $0 $0

SUBTOTAL STRUCTURES ITEMS $4,600,000

0

TOTAL STRUCTURES  ITEMS: $4,600,000
COMMENTS:

#

Estimate Prepared By: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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PRELIMINARY PROJECT COST ESTIMATE SUMMARY

DIST - CO - RTE
03-BUT-99

KP: 0
EA: 4E670

PP No. : 0

III. RIGHT OF WAY
Right-of-Way estimates should consider the probable highest and best use and type and intent of improvements at the time of 
acquisition.  Assume acquisition including utility relocation occurs at the right of way certification milestone as shown in the
Funding and Scheduling Section of the report.  For further guidance see Chapter 1, Caltrans Right of Way Procedural Handbook.  

Current Area Escalation Escalated
(Future Use) Rate (%/yr) Value *

Acquisition, including excess lands
   and damages to remainders $16,150,000 3% $19,929,000

Project Permit Fees $50,000 $50,000

Utility Relocation (Project Cost) $1,322,000 5% $1,870,000

Clearance / Demolition $315,000 3% $389,000

Relocation Assistance Program $900,000 3% $1,111,000

Environmental Mitigation $0

Title and Escrow Fees $12,000 $12,000
0.00%

SB 1210 Costs $60,000 $60,000

Hazardous Waste Clean-up $0

11/30/2011
TOTAL RIGHT OF WAY ** $18,809,000 TOTAL ESCALATED $23,421,000

(CURRENT VALUE) RIGHT OF WAY

* - Escalated to assumed year of advertising: 7/15/18

** - Current total value for use on sheet 1 of 6

Estimate prepared by: Matt Brogan (916) 381-9100 1/23/2012
(Print Name) (Phone) (Date)
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Traffic Report for the SR 99/Southgate Avenue Interchange PSR 
March 2009 

EXECUTIVE SUMMARY 

This report describes the traffic operations analysis conducted for the State Route (SR) 99/Southgate Avenue 
Interchange Project Study Report (PSR).  The proposed interchange is located in the City of Chico in Butte 
County and is an important element to reducing congestion at the SR 99/Skyway interchange, which is 
expected to operate unacceptably by 2018 if no improvements are made.  

Five alternative designs have been proposed for this project: 

� Alternative 1 – Two-quadrant partial cloverleaf (Caltrans Type L-8) interchange with a five lane 
overcrossing structure  

� Alternative 1A – Enlarged at-grade intersection with additional through lanes on SR 99 

� Alternative 1B – Spread diamond (Caltrans Type L-3) interchange with a four lane overcrossing 
structure 

� Alternative 1C – Spread diamond (Caltrans Type L-3) interchange with a five lane overcrossing 
structure  

� Alternative 2 – Partial cloverleaf (Caltrans Type L-9) interchange with a four lane overcrossing 
structure 

Figure ES-1 illustrates the design alternatives.  Each alternative would improve operations on the SR 99 
corridor by diverting traffic away from the congested SR 99/Skyway interchange.  However, Alternatives 1A 
and 1B are considered interim projects as they are not expected to have the typical 20 year design life of the 
ultimate projects (Alternatives 1, 1C, and 2). 

A previous Project Study Report for the SR 99/Skyway interchange noted that the Skyway interchange would 
begin to fail in 2018 if improvements either of the following improvements were not made: 

� Widen Skyway to six lanes between the southbound SR 99 off-ramps to a point east of Notre Dame 
Boulevard; or 

� Construct an extension to Southgate Avenue to connect Skyway to SR 99 to provide an alternative to 
the Skyway interchange.   

The key findings of this study are listed below. 

� Under existing conditions, all study intersections and freeway mainline segments operate at an 
acceptable level of service (LOS) during the AM and PM peak hours.   

� Under construction year (2015) “no project” conditions, all study intersections operate at an 
acceptable LOS during the AM peak hour and the Hegan Lane/Midway intersection will operate at an 
unacceptable LOS E during the PM peak hour.  All freeway facilities will operate at an acceptable 
LOS during the AM and PM peak hours.  Under “with project” conditions, the Hegan Lane/Midway 
intersection is still expected to operate at an unacceptable LOS E during the PM peak hour, but delay 
will be lower when compared to “no project” conditions since some traffic now heads south on 
Midway to access the SR 99 via a new Southgate Avenue extension.  All other study intersections, 

2

2

2
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Traffic Report for the SR 99/Southgate Avenue Interchange PSR 
March 2009 

freeway segments, and ramp junctions are expected to operate at acceptable levels during the AM 
and PM peak hours for all five “with project” alternatives. 

• Under interim year (2025) “no project” conditions, two study intersections will operate unacceptably 
during the AM and PM peak hours.  With development anticipated near the project area, the 
intersections of Southgate Avenue/Entler Avenue and SR 99/Southgate Avenue will no longer 
operate acceptably.  Under “with project” conditions, all study intersections will operate acceptably.  
However, the SR 99/Southgate Avenue at-grade intersection under Alternative 1A and the 
southbound ramp terminal intersection under Alternative 1B are both expected to fail within a few 
years after 2025.  These failures would require upgrades of these interim projects (Alternative 1A and 
Alternative 1B) to one of the ultimate interchange designs (Alternatives 1, 1C, or 2).    All freeway 
facilities will continue to operate acceptably under both “no project” and “with project” conditions in 
2025. 

• Under design year (2035) “no project” conditions, two intersections will operate unacceptably during 
the AM peak hour and three intersections will operate unacceptably during the PM peak hour.  Under 
all “with project” alternatives, the Hegan Lane/Midway intersection will operate unacceptably during 
both the AM and PM and additional improvements would be required to improve operations.  All 
freeway and ramp facilities will operate acceptably under design year conditions for all scenarios.  
Although the LOS is acceptable for intersections along Southgate Avenue under all three plus project 
alternatives (the two interim projects were not analyzed), left turn queuing may occur on the 
overcrossing under Alternatives 1 and 1C.  Alternative 2 eliminates this potential queuing issue by 
constructing loop on-ramps to SR 99. 

• This analysis determined that a phased approach to the constructing the interchange is possible by 
initially building either a widened at-grade intersection (Alternative 1A) or a four-lane spread diamond 
interchange (Alternative 1B).  Both of these designs are expected to last to 2025 conditions, however, 
increasing traffic between 2025 and 2035 will ultimately require that these interim designs be replaced 
with one of the ultimate interchange designs. 
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TABLE ES-1 – INTERSECTION LEVEL OF SERVICE FOR DESIGN YEAR (2035) CONDITIONS 

Intersection Peak Hour 
No Project With Project  

Alternative 1 
With Project  

Alternative 1C 
With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/Midway AM 
PM 

32 
140 

C 
F 

76 
144 

E 
F 

76 
144 

E 
F 

76 
144 

E 
F 

2. Entler Avenue/Midway AM 
PM 

25 
17 

C 
C 

15 
18 

C 
C 

15 
18 

C 
C 

15 
18 

C 
C 

3. Southgate Avenue/ 
Midway 

AM 
PM Not Applicable4 

18 
23 

C 
C 

18 
23 

B 
C 

18 
23 

B 
C 

4. Southgate Avenue/ 
Entler Avenue3 

AM 
PM 

152 
58 

F 
F 

22 
30 

C 
C 

23 
29 

C 
C 

23 
25 

C 
C 

5. Southgate Avenue/ 
SB SR 99 Ramps 

AM 
PM Not Applicable4 

23 
26 

C 
C 

21 
26 

C 
C 

12 
17 

B 
B 

6. Southgate Avenue/ 
SR 99 

AM 
PM 

292 
366 

F 
F Not Applicable4 Not Applicable4 Not Applicable4 

7. Southgate Avenue/ 
NB SR 99 Ramps 

AM 
PM Not Applicable4 

28 
17 

C 
B 

18 
17 

C 
B 

<10 
10 

A 
B 

8. Southgate Avenue/ 
Southgate Lane3 

AM 
PM 

<10 
<10 

A 
A 

21 
19 

C 
C 

23 
26 

C 
C 

23 
19 

C 
B 

9. Southgate Avenue/ 
Skyway 

AM 
PM Not Applicable4 

43 
35 

D 
C 

43 
35 

D 
C 

43 
35 

D 
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled 
intersection of Entler/Midway, the delay and LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with 
project scenarios” 
4 These intersections do not exist under certain scenarios 
Bold indicates unacceptable operations 

Source: Fehr & Peers, 2009 
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1. INTRODUCTION 

This report describes the traffic operations analysis conducted for the State Route 99 (SR 99)/Southgate 
Avenue Interchange Project Study Report (PSR).  The proposed interchange will be located in the City of 
Chico and involves the reconstruction of the existing at-grade intersection.  Associated with the new 
interchange is an extension of Southgate Avenue between Midway and Skyway.  This extension will provide 
an alternative to the increasingly congested SR 99/Skyway interchange. 

The primary purpose of this project is to provide congestion relief at the SR 99/Skyway interchange.  The 
results of a traffic study prepared in 2006 determined that additional roadway capacity is necessary to 
maintain acceptable traffic operations at the SR 99/Skyway interchange.  The study indicated that the 
additional roadway capacity would be needed by approximately 2018 and could take one of the following 
forms: 

• Construction of the Phase II Skyway Interchange Improvements, which would include replacement of 
the existing four-lane overcrossing structure with a six-lane structure.  Additionally, Skyway would 
need to be widened to six lanes between the southbound SR 99 off-ramp to Forest Avenue; or 

• Construction of a four-lane extension of Southgate Avenue between Skyway and SR 99. 

At this time, the City of Chico has chosen further study of the Southgate Avenue extension since it maintains 
the four-lane cross-section for Skyway (consistent with the General Plan and is consistent with the land use 
and circulation elements of the currently adopted and draft versions of the General Plan. 

This traffic operations analysis includes components of the freeway system and local adjacent intersections 
that will be impacted by the SR 99/Southgate Avenue Interchange.   

The remainder of this report contains the following chapters. 

• Chapter 2 – Traffic Operations Analysis Methodology 

• Chapter 3 – Existing Conditions  

• Chapter 4 – Project Description 

• Chapter 5 – Construction Year (2015) Conditions 

• Chapter 6 – Interim Year (2025) Conditions 

• Chapter 7 – Design Year (2035) Conditions 

Chapter 2 describes the methodology used to develop traffic volume forecasts and analyze freeway and local 
intersection traffic operations.  Chapter 3 presents the existing traffic operations in the study area, and 
Chapter 4 describes the proposed SR 99/Southgate Avenue interchange/intersection alternatives.  Chapters 
5, 6, and 7 present the results of the traffic operations analysis under construction year (2015), interim year 
(2025) and design year (2035) conditions, respectively.  
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2. TRAFFIC OPERATIONS ANALYSIS METHODOLOGY 

TRAFFIC VOLUME FORECASTS 

The traffic volume forecasts were generated for the proposed SR 99/Southgate Avenue interchange using the 
Butte County Association of Governments (BCAG) travel demand forecasting (TDF) model.  This model was 
recently developed for BCAG and has been used to evaluate the Butte County Regional Transportation Plan, 
and is also being used for the ongoing Butte County General Plan Update.  The model has two versions, a 
2006 base year and a 2035 future year. 

When the 2035 land use forecasts were initially developed by BCAG, the City of Chico and Butte County 
were early in the General Plan update process and BCAG made a conservative estimate about the intensity 
of development near the SR 99/Southgate interchange area.  However, by the time that forecasts were being 
developed for this project, both the City of Chico and Butte County had adopted preferred land use 
alternatives that had considerably less land use assumed in the area.  Most notably, Chico removed the 
Nance Canyon Special Planning Area which greatly reduced the amount of development expected to the east 
of the interchange project. 

To reflect the change in land use assumptions, Fehr & Peers modified the BCAG TDF model land use file to 
remove the Nance Canyon development.  Table 1 summarizes the original BCAG land use totals by traffic 
analysis zone (TAZ) and the modified land use totals.  Figure 1 presents a map of the TAZs near the 
interchange. 

TABLE 1 – 2035 LAND USE COMP ARISON 

TAZ 
BCAG 2035 Model Land Use Modified 2035 Land Use File  

Households 
(DUs) 

Retail (ksf) Non-Retail (ksf) Households 
(DUs) 

Retail (ksf) Non-Retail (ksf) 

231 900 0 500 900 0 500 

234 138 0 0 138 0 0 
235 16 15 221 16 15 221 

236 0 89 200 0 89 192 

247 1,366 172 523 1,366 172 523 

248 45 0 0 45 0 0 
249 27 0 26 27 0 26 

1427 500 0 1,000 0 0 0 

1433 950 400 0 0 0 0 
Total 3,942 676 2,470 2,492 276 1,462 

Source: Fehr & Peers 2009 

Typically, traffic forecasts for the 2015 construction year and 2025 interim year traffic analyses would be 
developed using straight line interpolation between traffic counts and 2035 forecast results.  However, since 
the construction of the Southgate Avenue extension between Midway and Skyway is expected to lead to an 
immediate shift in traffic (particularly for Paradise residents heading to and from SR 99), standard linear 
interpolation would underestimate the traffic volumes under 2015 and 2025 conditions.   
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To account for the shift in traffic patterns expected to occur after the Southgate Avenue extension is built, 
Fehr & Peers ran a 2006 “with project” version of the BCAG TDF model.  This model run estimates the 
volume of traffic that will shift from Skyway to Southgate Avenue to access SR 99 under opening day 
conditions.  

All future year forecasts were developed using an industry standard method known as the “difference 
method.”  The difference method works by taking the difference between the 2035 raw model volumes and 
the 2006 raw model volumes to determine the growth in traffic between base and future year versions of the 
model.  The growth in traffic is then added to existing traffic counts to yield adjusted cumulative conditions 
traffic forecasts. 

Adjusted Volume = (Future Year Raw Model Volume – Base Year Raw Model Volume) + Existing Count 

Traffic counts for this project were collected at the study intersections in November 2007. 

ANALYSIS METHODOLOGY AND KEY ASSUMPTIONS 

The traffic operations analysis methodologies and key assumptions are described below. 

Analysis Methodologies 

• All intersection operations analyses were conducted using procedures and methodologies contained 
in the Highway Capacity Manual (HCM), Transportation Research Board, 2000.  These 
methodologies were applied using the Synchro/SimTraffic software package. 

• Freeway mainline segments and ramp junctions were analyzed using the equations contained in the 
HCM. 

Key Assumptions 

• The peak hour factors (PHF) for existing conditions were based on existing traffic counts.  For the 
construction year (2015) analysis, the PHF was set to 0.92 or the existing PHF, whichever was 
higher.  For the interim year (2025) and design year (2035) analysis, the PHF was set to 0.95.  The 
higher peak hour factors applied under future conditions are representative of higher traffic volumes 
and peak hour spreading anticipated in the future. 

• A free-flow speed of 65 mph was used for the SR 99 mainline analysis.  Speeds on the local 
roadways (used for intersection analysis) were set to the current posted speed limit. 

• To determine the percentage of heavy-vehicles on mainline SR 99, vehicle classification data were 
acquired from Caltrans.  Based on the Caltrans data, heavy-vehicles constitute ten percent of all 
traffic on SR 99.  For local roadways and ramps, a value of two percent was assumed for the heavy-
vehicle share of traffic. 

The level of service (LOS) was calculated for each study facility to evaluate traffic operations.  LOS is a 
qualitative measure of traffic operating conditions whereby a letter grade, from A (least delay) to F (most 
delay), is assigned.  These grades represent the perspective of drivers and are an indication of the comfort 
and convenience associated with driving.  Table 2 displays the delay range associated with each LOS 
category for signalized and unsignalized intersections. 
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TABLE 2 – LEVEL OF SERVICE DEFINITIONS FOR STUDY INTERSECTIONS 

Level of Service 
Average Control Delay (seconds/vehicle) 

Signalized Unsignalized 

A ≤ 10.0 ≤ 10.0 
B 10.1 – 20.0 10.1 – 15.0 
C 20.1 – 35.0 15.1 – 25.0 
D 35.1 – 55.0 25.1 – 35.0 
E 55.1 – 80.0 35.1 – 50.0 
F > 80.0 > 50.0 

Notes: The average delay reported for signalized intersections is for all vehicles passing through the 
 intersection, whereas the average delay reported for unsignalized intersections is for the minor street 
 movement with the greatest delay. 
Source: Highway Capacity Manual, Transportation Research Board, 2000. 

 
Table 3 describes the LOS criteria from the HCM 2000 for freeway mainline sections and ramp junctions. 
  

TABLE 3 – FREEWAY MAINLINE AND RAMP J UNCTION LOS THRESHOLDS 

Level of 
Service Description 

Density1 

Mainline Ramp 
Junction 

A Free-flow speeds prevail.  Vehicles are almost completely unimpeded in 
their ability to maneuver within the traffic stream. < 11 < 10 

B Free-flow speeds are maintained.  The ability to maneuver with the traffic 
stream is only slightly restricted. > 11 to 18 > 10 to 20 

C 
Flow with speeds at or near free-flow speeds.  Freedom to maneuver 
within the traffic stream is noticeably restricted, and lane changes 
require more care and vigilance on the part of the driver. 

> 18 to 26 > 20 to 28 

D 
Speeds decline slightly with increasing flows.  Freedom to maneuver 
with the traffic stream is more noticeably limited, and the driver 
experiences reduced physical and psychological comfort. 

> 26 to 35 > 28 to 35 

E 
Operation at capacity.  There are virtually no usable gaps within the 
traffic stream, leaving little room to maneuver.  Any disruption can be 
expected to produce a breakdown with queuing. 

> 35 to 45 > 35 to 43 

F Represents a breakdown in flow and oversaturated conditions.   > 45 > 43 

Note: 1 Measured in vehicles per mile per lane 
Source:  Highway Capacity Manual (Transportation Research Board, 2000) 

ANALYSIS EVALUATION CRITERIA 

The SR 99 Transportation Concept Report (Caltrans, May 2004) identifies a concept level of service as LOS 
E.  The City of Chico and Butte County have identified LOS D as the minimum acceptable LOS within their 
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jurisdictions.  Therefore this report will assume LOS D as the minimum acceptable operating level for city and 
county intersections in the study area and LOS E as the minimum acceptable operating level for state 
facilities.  

ANALYSIS SCENARIOS 

The following scenarios were analyzed for the traffic report. 

1. Existing Conditions  

2. 2015 No Project Conditions 

3. 2015 With Project Conditions – Alt. 1 

4. 2015 With Project Conditions – Alt. 1A 

5. 2015 With Project Conditions – Alt. 1B 

6. 2015 With Project Conditions – Alt. 1C 

7. 2015 With Project Conditions – Alt. 2 

8. 2025 No Project Conditions 

9. 2025 With Project Conditions – Alt. 1 

10. 2025 With Project Conditions – Alt. 1A 

11. 2025 With Project Conditions – Alt. 1B 

12. 2025 With Project Conditions – Alt. 1C 

13. 2025 With Project Conditions – Alt. 2 

14. 2035 No Project Conditions 

15. 2035 With Project Conditions – Alt. 1 

16. 2035 With Project Conditions – Alt. 1C 

17. 2035 With Project Conditions – Alt. 2 

 

The project alternatives are described in Chapter 4. 
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3. EXISTING CONDITIONS 

The existing conditions analysis presents the physical and operational characteristics of the roadway system 
near the proposed project.  This information provides a context for the purpose and need to construct 
improvements. 

STUDY AREA 

The proposed project is located at the intersection of SR 99 and Southgate Avenue in the City of Chico.  The 
following five study intersections were analyzed under existing conditions: 

1. Hegan Lane/Midway – signalized 

2. Midway/Entler Avenue – side-street stop-controlled 

3. Southgate Avenue/Entler Avenue – side-street stop-controlled 

4. Southgate Avenue/SR 99 – signalized  

5. Southgate Avenue/Southgate Lane – side-street stop-controlled 

In addition, the following SR 99 mainline operations were analyzed near the proposed project: 

1. SR 99 northbound – Southgate Avenue to Skyway 

2. SR 99 southbound – Skyway to Southgate Avenue 

3. SR 99 northbound – Estates Drive to Southgate Avenue 

4. SR 99 southbound – Southgate Avenue to Estates Drive 

The following section provides a brief description of the key roadways in the study area. 

SR 99 is a major north-south highway in California that runs parallel to Interstate 5 (I-5) through almost the 
entire length of the Central Valley.  The southern end of SR 99 merges with I-5 near Wheeler Ridge, and the 
northern terminus of the highway is at State Route 36 near Red Bluff.  North of the proposed project, SR 99 is 
a four-lane freeway and south of the proposed project, SR 99 is a four-lane expressway. 

Southgate Avenue is a two-lane roadway that extends for approximately a half mile from the Chico Eastside 
Little League fields, across SR 99 (at-grade) to Southgate Lane.  Southgate Avenue provides access to Entler 
Avenue as well as to the industrial uses surrounding SR 99. 

Midway is a two-lane north-south arterial roadway that extends from State Route 162 at its southern end to 
Park Avenue within the City of Chico at its northern end.  The speed limit on Midway is 50 mph through the 
southern portion of the study area before dropping to 35 mph just south of Hegan Lane. 

Entler Avenue is a two-lane roadway that connects Midway to Southgate Avenue just west of SR 99.  The 
western portion of the roadway is residential with a speed limit of 35 mph.  On the eastern end of the road the 
road turns sharply to the south and is lined with light retail and industrial land uses. 

Skyway is an east-west four-lane expressway that connects SR 99 to Paradise, and then turns northward to 
Magalia.  Skyway has an interchange with SR 99 located about one mile north of the SR 99/Southgate 
intersection.  To relieve congestion under existing conditions, this interchange is currently being reconfigured 
to a partial cloverleaf (Caltrans Type L-9) interchange.   
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DATA COLLECTION 

AM (7:00 to 9:00) and PM (4:00 to 6:00) peak period intersection counts were conducted on November 27, 
2007 at each of the five study intersections. 

A field visit to the study area confirmed intersection geometries, lane configurations, and traffic controls.  In 
addition, information on speed limits, pavement quality, pedestrian and bicycle facilities, and vehicle queuing 
was collected. 

INTERSECTION OPERATIONS 

The results of the LOS analysis at the study intersections are presented in Table 4 and show that all of the 
study intersections currently operation at an acceptable LOS.  These results confirm field observations, which 
indicate relatively light traffic in the AM and PM peak hours.  Figure 2 presents the AM and PM peak hour 
turning movement volumes at the study intersections.  

TABLE 4 – EXISTING INTERSECTION LEVEL OF SERVICE 

Intersection Peak Hour 
Intersection 

Control 
Delay LOS 

1.  Hegan Lane/Midway AM 
PM Signalized 

14 
17 

B 
B 

2.  Entler Avenue/Midway AM 
PM 

Side-Street 
Stop-Controlled 

11 
10 

B 
B 

3.  Southgate Avenue/Entler Avenue AM 
PM 

Side-Street 
Stop-Controlled 

9 
8 

A 
A 

4.  Southgate Avenue/SR 99 AM 
PM 

Signalized 
14 
12 

B 
B 

5.  Southgate Avenue/Southgate Lane AM 
PM 

Side-Street 
Stop-Controlled 

2 
2 

A 
A 

Source: Fehr & Peers, 2009 

Field observations indicate that there is little pedestrian or bicycle activity in this portion of Chico.  Pedestrian 
facilities (sidewalks, crosswalks) are intermittent in the study area, although the majority of Entler Avenue has 
a sidewalk on one side of the road.  Bicycle facilities are also intermittent in the study area; however, there is 
a Class I (separated from the road) bike path that runs along the east side of Midway. 

QUEUING 

A queuing analysis was performed at the Southgate Avenue/SR 99 intersection under existing conditions.  
The average maximum queue results from SimTraffic are presented in Table 5. 
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TABLE 5 – INTERSECTION QUEUING RESULTS UNDER EXISTING CONDITIONS 

Intersection Movement Available Storage 
(feet) 

Queue1 (feet) 

AM PM 

1. Southgate Avenue/SR 99 

NB 
Left 

Right 
450 
500 

86 
37 

70 
13 

SB 
Left 

Right 
450 
500 

124 
62 

86 
61 

EB 
Left 

Through 
Right  

100 
100 
100 

116 
116 
116 

118 
118 
118 

WB 
Left 

Through 
Right 

100 
100 
100 

81 
81 
81 

98 
98 
98 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
Source: Fehr & Peers, 2009 

As shown in Table 5, the queues on SR 99 are adequately accommodated.  However, the close spacing of 
Entler Avenue and SR 99 leads to queue spillback on the eastbound approach of SR 99/Southgate Avenue in 
the AM and PM peak hours.  This queue spillback is currently viewed as a minor issue since about 95 percent 
of all the traffic at the Southgate Avenue/Entler Avenue intersection makes the south-to-east or west-to-north 
movement.  The south-to-east movement is impacted by the queue, but the queue can be reasonably 
accommodated along southbound Enter Avenue without posing a substantial traffic hazard.  The west-to-
north movement is unaffected by the queue. 

SR 99 MAINLINE OPERATIONS 

Figure 2 shows the existing AM and PM peak hour traffic volumes for the SR 99 mainline segments.  Table 6 
shows existing traffic operations for the mainline segments.  As shown, all SR 99 mainline sections operate 
acceptably during the AM and PM peak hours. 
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TABLE 6 – SR 99 MAINLINE OPERATIONS FOR EXISTING CONDITIONS 

Intersection Peak Hour Density LOS 

1. Northbound SR 99 between Estates Drive 
and Southgate Avenue 

AM 
PM 

12.1 
13.2 

B 
B 

2. Northbound SR 99 between Southgate 
Avenue and Skyway 

AM 
PM 

12.6 
14.3 

B 
B 

3. Southbound SR 99 between Skyway and 
Southgate Avenue 

AM 
PM 

15.9 
12.3 

B 
B 

4. Southbound SR 99 between Southgate 
Avenue and Estates Drive 

AM 
PM 

14.8 
11.7 

B 
B 

Source: Fehr & Peers, 2009 
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COLLISION HISTORY 

Three year vehicle collision history along SR 99 between Estates Drive and Skyway was obtained from 
Caltrans.  Table 7 summarizes the collision history along the mainline and at the Southgate Avenue and 
Estates Drive intersections and compares the collision rates to statewide averages. 

TABLE 7 – COLLISION HISTORY FOR SR 99 BETWEEN SKYWAY AND ESTATES DRIVE 

Location 
Number of Collisions Actual Collision Rate Average Collision Rate 

Total Fatal Injury Fatal 
Fatal + 
Injury Total Fatal 

Fatal + 
Injury Total 

SR 99 Mainline between 
Skyway and Estates Drive 43 0 14 0.000 0.21 0.66 0.018 0.32 0.71 

SR 99/Southgate Ave. 
Intersection 14 0 5 0.000 0.14 0.39 0.007 0.33 0.70 

SR 99/Estates Dr. 
Intersection 12 0 5 0.000 0.15 0.35 0.004 0.10 0.22 

Source: Caltrans and Fehr & Peers, 2009 
Bold entries indicate higher than average accident rates 

Reviewing the collision history indicates that the overall mainline segment of SR 99 between Skyway and 
Estates Drive has a lower-than-average collision rate when compared to similar facilities around the state.  
Similarly, the SR 99/Southgate Avenue intersection also has a lower-than-average collision rate.  However, 
the SR 99/Estates Drive intersection has a higher-than-average collision rate for both total collisions and 
collisions with injuries (but not for collisions with fatalities).  A review of the collision data indicated the 
following at the SR 99/Estates Drive intersection: 

• Seven rear-end collisions (58 percent) 

• Four broadside collisions (33 percent) 

• One sideswipe collision (8 percent) 

The collision data presented above for the Estates Drive intersection is consistent with expectations for an 
isolated signalized intersection located on a four-lane expressway.   When approaching Chico from the south 
on SR 99, Estates Drive is the first signalized intersection in a ten mile stretch and drivers may not be 
expecting to encounter a traffic signal at this location. 
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4. PROJECT DESCRIPTION 
Construction of Southgate Avenue between Midway and Skyway is intended to relieve congestion at the SR 
99/Skyway interchange and serve future development in southern Chico.  The conclusion of a 2006 traffic 
study, which analyzed a set of improvements at the SR 99/Skyway interchange, was the following: 

The Design Year (2015) and 2030 Conditions analyses indicate that the Skyway interchange 
will exceed capacity at approximately 2018.  Additional capacity will be necessary to prevent 
queue spillback from degrading interchange and freeway mainline operations.  A review of 
the City’s General Plan and the original PSR/PR for the SR 99/Skyway interchange reveals 
two options to relieve congestion at the SR 99/Skyway interchange: 

• Construction of the ultimate (Phase II) Skyway interchange improvements, with 
improvements to the Skyway/Notre Dame Boulevard intersection (including widening 
of Skyway to six lanes from SR 99 to Forest Avenue); or 

• Construction of the Southgate Avenue extension between SR 99 and Skyway with a 
new interchange at SR 99/Southgate Avenue 

The Phase II interchange improvements improve operations by widening Skyway between 
SR 99and Forest Avenue (which would involve replacement of the overcrossing of SR 99).  
The Southgate Avenue extension improves operations at SR 99/Skyway by diverting 
approximately 30 percent of the projected traffic to the new road.  Both options would provide 
acceptable operations at the SR 99/Skyway interchange under the 2030 design year. 

This study is an extension of the SR 99/Skyway analysis and provides more detail on how the proposed 
Southgate Avenue project will tie into SR 99 and the surrounding local transportation system.  Following is a 
detailed description of the project alternatives. 

NO PROJECT ALTERNATIVE 

For comparison purposes, this study includes a “do-nothing” or “no project” Alternative.  This alternative is 
analyzed under construction year (2015), interim year (2025), and design year (2035) conditions and 
assumes the following: 

• Southgate Avenue is not extended to the west or east. 

• No improvements are constructed at the SR 99/Southgate Avenue intersection (i.e., the intersection 
remains signalized and the lane configurations and turn pocket lengths remain unchanged). 

PROPOSED PROJECT 

The “with project” alternatives propose to construct either a new interchange at the SR 99/Southgate junction, 
or to expand (at least on an interim basis) the at-grade intersection.  As described above, Southgate Avenue 
would be extended between Midway and Skyway.  Descriptions of the five “with project” alternatives follow: 
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Alternative 1 

Alternative 1 proposes to construct a two-quadrant partial cloverleaf (Caltrans type L-8) interchange.  This 
interchange design has the smallest footprint of all the interchange options since there are on/off-ramps in 
only two of the four quadrants of the interchange.  The L-8 interchange would have four through lanes on the 
overcrossing structure and back-to-back left-turn lanes.   

Alternative 1A 

Alternative 1A is an at-grade intersection option that would allow for a phased approach to constructing the 
interchange.  Alternative 1A proposes to expand the existing SR 99/Southgate Avenue as follows: 

� Construct a third northbound and southbound through lane on SR 991

� Construct dual left-turn lanes on all approaches 

 

� Construct a second through lane and dual right-turn lanes on the westbound approach 

� Construct a second through lane on the eastbound approach 

� Relocate the Entler Avenue and Southgate Lane intersections with Southgate Avenue to 
accommodate queuing at the SR 99/Southgate Avenue intersection (see Figures 3 and 11) 

Ultimately, Alternative 1A would be converted into an interchange when traffic volumes on SR 99 and 
Southgate Avenue reach a critical level. 

Alternative 1B 

Alternative 1B proposes to construct a spread diamond (Caltrans type L-3) interchange at the SR 
99/Southgate Avenue junction.  This interchange is a common design that features diagonal on- and off-
ramps.  The SR 99/Durham-Pentz Road interchange is a similar example. Alternative 1B features four lanes 
on the overcrossing structure: one westbound lane, back-to-back left-turn lanes, and two eastbound lanes.  
The off-ramps would feature a single right-turn lane and dual left-turn lanes for the southbound ramp and a 
single left-turn lane and dual right-turn lanes for the northbound ramp. 

This alternative allows for a phased approach to constructing the interchange since it allows for a future 
conversion to Alternative 3 with a minimum of throw-away costs. 

Alternative 1C 

Alternative 1C is a larger version of Alternative 1B.  Alternative 1C is spread diamond L-3 interchange, but the 
overcrossing structure would be wider, accommodating four through lanes and back-to-back left-turn lanes.  
The off-ramps would be the same as those described for Alternative 1B.   

Alternative 2 

Alternative 2 proposes to construct a partial cloverleaf (Caltrans type L-9) interchange.  This interchange is a 
common design at high-volume interchanges and features diagonal off-ramps and both loop and diagonal on-

                                                      
1 The additional lane should extend at least 1,500 feet north and south of the Southgate Avenue intersection 

2

2



 

 24 

Traffic Report for the SR 99/Southgate Avenue Interchange PSR 
March 2009 

ramps.  This interchange can accommodate high volumes of traffic since there are no left-turns at the ramp 
terminal intersections.  The SR 99/Skyway interchange is being converted to this design.  The L-9 
interchange would have four through lanes on the overcrossing structure, and the loop on-ramps would have 
right-turn pockets that are not part of the overcrossing structure.  The off-ramps would be the same as 
described above for the Alternative 1B interchange.   

Figure 3 shows the lane configurations at the study intersections near the SR 99/Southgate Avenue junction 
for the five “with project” alternatives. 
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5. CONSTRUCTION YEAR (2015) CONDITIONS  
The construction year analysis presents the operational characteristics of the roadway system under 2015 
conditions. 

ROADWAY NETWORK CHANGES 

Other than the proposed project, the only area roadway project assumed under 2015 conditions is the 
extension of Speedway Avenue to a northern extension the frontage road that runs west of SR 99. 

ANALYSIS SCENARIOS 

Five scenarios were analyzed under 2015 conditions – the “no project” alternative and the five “with project” 
alternatives. 

INTERSECTION OPERATIONS 

Figures 4, 5, 6, 7, and 8 present the projected traffic volumes, lane configurations, and traffic controls under 
construction year “no project” and “with project” conditions, respectively.  As can be seen in the figures, there 
is a significant difference in traffic volumes between the “no project” and “with project” scenarios.  The 
difference in traffic is primarily related to the Southgate Avenue extension between SR 99 and Skyway, which 
is expected to attract a large amount of traffic once the extension is open, reducing traffic volumes at the SR 
99/Skyway interchange and Skyway/Notre Dame Boulevard intersection by 26 percent. Table 8 on the 
following page shows the LOS and delay for the study intersections under 2015 AM and PM peak hour 
conditions. 

As shown on Table 8, without the proposed improvements, the only study intersection with unacceptable 
operations is Hegan Lane/Midway, which is expected to operate at LOS E during the PM peak hour.   Under 
the “with project” scenarios, the Hegan Lane/Midway intersection continues to operate unacceptably during 
the PM peak hour (LOS E); however, the overall intersection delay is lower since some traffic diverts to the 
new Southgate Avenue extension between Midway and SR 99. 

Under the “with project” scenarios, traffic exiting SR 99 to Southgate Avenue and traveling toward Skyway 
(and the reverse direction) is expected to increase dramatically.  However, even with this increase in traffic, 
all of the “with project” alternatives operate acceptably.   
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TABLE 8 – 2015 CONSTRUCTION YEAR INTERSECTION LEVEL OF SERVICE 

Intersection Peak  
Hour 

No Project With Project  
Alternative 1 

With Project  
Alternative 1A 

With Project  
Alternative 1B 

With Project  
Alternative 1C 

With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/ 
Midway 

AM 
PM 

28 
73 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

21 
57 

C 
E 

2. Entler Avenue/ 
Midway 

AM 
PM 

15 
20 

B 
C 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

<10 
<10 

A 
A 

3. Southgate 
Avenue/Midway 

AM 
PM 

Not  
Applicable4 

16 
18 

B 
B 

16 
18 

B 
B 

17 
19 

B 
B 

16 
18 

B 
B 

16 
18 

B 
B 

4. Southgate 
Avenue/ 
Entler Avenue3 

AM 
PM 

14 
<10 

B 
A 

15 
17 

B 
B 

21 
22 

C 
C 

16 
17 

B 
B 

16 
17 

B 
B 

19 
24 

B 
C 

5. Southgate 
Avenue/ 
SB SR 99 Ramps 

AM 
PM 

Not  
Applicable4 

20 
19 

B 
B 

Not  
Applicable4 

19 
22 

B 
C 

19 
22 

B 
C 

10 
19 

B 
B 

6. Southgate 
Avenue/SR 99 

AM 
PM 

28 
30 

C 
C 

Not  
Applicable4 

44 
47 

D 
D 

Not  
Applicable4 

Not  
Applicable4 

Not  
Applicable4 

7. Southgate 
Avenue/ 
NB SR 99 Ramps 

AM 
PM 

Not  
Applicable4 

18 
13 

B 
B 

Not  
Applicable4 

19 
11 

B 
B 

16 
13 

B 
B 

<10 
<10 

A 
A 

8. Southgate 
Avenue/ 
Southgate Lane3 

AM 
PM 

<10 
<10 

A 
A 

13 
<10 

B 
A 

19 
15 

B 
B 

17 
14 

B 
B 

19 
15 

B 
B 

14 
10 

B 
B 

9. Southgate 
Avenue/Skyway 

AM 
PM 

Not  
Applicable4 

26 
24 

C 
C 

26 
24 

C 
C 

26 
24 

C 
C 

26 
24 

C 
C 

26 
24 

C 
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled 
intersection of Entler/Midway, the delay and LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with 
project scenarios” 
4 These intersections do not exist under certain scenarios 
Bold indicates unacceptable operations 

Source: Fehr & Peers, 2009 
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QUEUING 

Vehicle queues at the key intersections adjacent to SR 99 were also evaluated under 2015 conditions.  The 
“no project” and “with Alternative 1A project” queuing results for the SR 99/Southgate intersection are 
presented in Tables 9 and 10, respectively.  For the four “with interchange project” alternatives, vehicle 
queues that could negatively impact interchange and freeway operations were evaluated at the following four 
intersections: 

• Southgate Avenue/Entler Avenue – Westbound 

• Southgate Avenue/SB SR 99 Ramps – Southbound, Westbound, Eastbound 

• Southgate Avenue/NB SR 99 Ramps – Northbound, Westbound, Eastbound 

• Southgate Avenue/Southgate Lane – Eastbound 

The average maximum queue results from the four “with project” scenarios are presented in Table 11.   

TABLE 9 – INTERSECTION QUEUING RESULTS UNDER 2015 “NO PROJ ECT” CONDITIONS 

Intersection Movement Available Storage 
(feet) 

Queue1 (feet) 

AM PM 

1. Southgate Avenue/SR 99 

NB 
Left 

Right 
450 
500 

132 
35 

98 
13 

SB 
Left 

Right 
450 
500 

107 
169 

109 
139 

EB 
Left 

Through 
Right  

100 
100 
100 

127 
127 
127 

119 
119 
119 

WB 
Left 

Through 
Right 

100 
100 
100 

69 
69 
69 

83 
83 
83 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
Source: Fehr & Peers, 2009 

As shown in Table 9, the queues at the SR 99/Southgate Avenue intersection under “no project” conditions 
are adequately accommodated, except on the eastbound approach.  As was the case under existing 
conditions, the close spacing between the SR 99/Southgate Avenue intersection and the Entler 
Avenue/Southgate Avenue intersection causes the eastbound queue at the SR 99 intersection to spill back 
into the Entler Avenue intersection.  The eastbound queuing does not cause any operational problems on SR 
99.  However, with increased development anticipated at the southwest corner of the SR 99/Southgate 
Avenue intersection, the risk of southbound-to-eastbound vehicles blocking westbound vehicles on Southgate 
Avenue increases, which could ultimately lead to queues that extend into the SR 99 mainline.  To reduce the 
likelihood of this type of queuing, construction of a cul-de-sac is recommended on Entler Avenue in addition 
to a new roadway located approximately 800 feet to the west that would connect Southgate Avenue to Entler 
Avenue via Loren Avenue. 
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Table 10 shows that under the at-grade “with project” scenario, all queues will be accommodated within the 
available storage areas. 

TABLE 10 – INTERSECTION QUEUING RESULTS UNDER 2015 “ALTERNATIVE 1A” CONDITIONS 

Intersection Movement Available Storage 
(feet) 

Queue1 (feet) 

AM PM 

1. Southgate Avenue/SR 99 

NB 
Left 

Right 
500 
500 

118 
169 

154 
308 

SB 
Left 

Right 
600 
500 

130 
103 

367 
99 

EB 
Left 

Through 
Right  

300 
875 
250 

197 
92 
56 

179 
221 
68 

WB 
Left 

Through 
Right 

250 
875 
400 

164 
595 
340 

176 
166 
223 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
Source: Fehr & Peers, 2009 
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Table 11 shows that under all the “with project” interchange scenarios, queues will be accommodated within 
the available storage areas. 

TABLE 11 – INTERSECTION QUEUING RESULTS UNDER 2015 “WITH PROJ ECT” CONDITIONS 

Intersection Movement 
Available 
Storage 

(feet) 

Queue1 (feet) 

Alternative 1 Alternative 1B Alternative 1C Alternative 2 

AM PM AM PM AM PM AM PM 

1. Southgate 
Avenue/ 
Entler 
Avenue 

WB 
Left 

Through 
Right 

200 
475 
200 

119 
147 
33 

132 
130 
25 

119 
139 
39 

131 
162 
58 

109 
159 
36 

129 
131 
33 

102 
27 
46 

155 
35 
56 

2. Southgate 
Avenue/ 
SB SR 99 
Ramps 

NB Left2 
Right2 

1,300  
1,300 

190 
92 

197 
121 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

SB Left2 
Right2 

1,750 
1,750 

-- 
-- 

-- 
-- 

112 
135 

215 
120 

109 
85 

204 
87 

122 
53 

234 
58 

EB Through 
Right 

475 
250 

181 
42 

189 
46 

193 
61 

187 
55 

221 
46 

162 
52 

34 
18 

66 
32 

WB 
Left2 

Through 
Right2 

350 
825 
150 

262 
123 
-- 

227 
107 
-- 

272 
138 
-- 

229 
140 
-- 

283 
83 
-- 

206 
110 
-- 

-- 
66 
56 

-- 
79 
65 

3. Southgate 
Avenue/ 
NB SR 99 
Ramps 

NB Left 
Right 

1,750 
1,750 

-- 
-- 

-- 
-- 

86 
83 

77 
76 

84 
71 

80 
77 

92 
67 

63 
90 

SB Left2    
Right2 

1,300  
1,300 

137 
39 

104 
33 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

EB 
Left2 

Through 
Right2  

350 
825 
150 

326 
118 
-- 

192 
118 
-- 

329 
144 
-- 

186 
71 
-- 

299 
110 
-- 

209 
76 
-- 

-- 
27 
36 

-- 
71 
33 

WB Through 
Right 

475 
350 

278 
265 

184 
100 

362 
259 

180 
67 

245 
271 

164 
79 

105 
72 

90 
47 

4. Southgate 
Avenue/ 
Southgate 
Lane 

EB 
Left 

Through 
Right 

200 
475 
200 

71 
190 
39 

69 
175 
20 

96 
164 
51 

100 
290 
67 

82 
154 
40 

70 
294 
44 

59 
110 
38 

39 
238 

9 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
  Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
  2 Depending on the interchange alternative, some movements are not allowed.  
Source: Fehr & Peers, 2009 
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FREEWAY OPERATIONS 

Figures 4, 5, 6, 7, and 8 show the AM and PM peak hour traffic demand volumes for the SR 99 mainline 
segments and the freeway ramp junctions (for the “with interchange project” alternatives).  Table 12 shows 
traffic operations for the SR 99 mainline segments.  Note that on Table 12, there is no differentiation between 
the five “with project” scenarios since the intersection/interchange design will not affect the mainline traffic 
volumes.  Table 13 presents the results of the freeway ramp junction analysis under the four “with 
interchange project” scenarios (there are no ramp junctions under the “no project” or Alternative 1A 
scenarios). 

Table 12 shows that all SR 99 mainline segments will operate acceptably with or without the project.  Table 
13 shows that all ramp junctions will operate acceptably under all of the “with project” alternatives. 

TABLE 12 – SR 99 MAINLINE OPERATIONS UNDER 2015 CONDITIONS 

Intersection Peak Hour 
No Project With Project 

Density LOS Density LOS 

1. Northbound SR 99 between Estates Drive and 
Southgate Avenue 

AM 
PM 

15 
16 

B 
B 

16 
17 

B 
B 

2. Northbound SR 99 between Southgate Avenue 
and Skyway 

AM 
PM 

17 
18 

B 
B 

21 
18 

C 
C 

3. Southbound SR 99 between Skyway and 
Southgate Avenue 

AM 
PM 

19 
17 

C 
B 

18 
21 

C 
C 

4. Southbound SR 99 between Southgate Avenue 
and Estates Drive 

AM 
PM 

17 
15 

B 
B 

18 
15 

C 
B 

Source: Fehr & Peers, 2009 

 

TABLE 13 – SR 99 RAMP J UNCTION OPERATIONS UNDER 2015 CONDITIONS 

Intersection Peak 
Hour 

Alternative 1 Alternative 1B Alternative 1C Alternative 2 

Density LOS Density LOS Density LOS Density LOS 

1. Northbound SR 99  
Off-Ramp 

AM 
PM 

18 
21 

B 
C 

18 
21 

B 
C 

18 
21 

B 
C 

18 
21 

B 
C 

2. Northbound SR 99 Loop 
On-Ramp1 

AM 
PM Not Applicable Not Applicable Not Applicable 

16 
19 

B 
B 

3. Northbound SR 99 Slip  
On-Ramp 

AM 
PM 

21 
21 

C 
C 

21 
21 

C 
C 

21 
21 

C 
C 

21 
21 

C 
C 

4. Southbound SR 99  
Off-Ramp 

AM 
PM 

20 
25 

C 
C 

20 
25 

C 
C 

20 
25 

C 
C 

20 
25 

C 
C 

5. Southbound SR 99 Loop 
On-Ramp1 

AM 
PM Not Applicable Not Applicable Not Applicable 

19 
18 

B 
B 

6. Southbound SR 99 Slip 
On-Ramp 

AM 
PM 

19 
18 

B 
B 

19 
18 

B 
B 

19 
18 

B 
B 

19 
18 

B 
B 

Notes: 1 Loop on-ramps would only be constructed with the Alternative 2 project. 
Source: Fehr & Peers, 2009 
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6. INTERIM YEAR (2025) CONDITIONS 

This chapter presents the interim year operational characteristics of the roadway system under 2025 
conditions.   

ROADWAY NETWORK CHANGES 

Under 2025 conditions, several local roadway projects are expected to be completed near the study area.  
These projects, which are listed in the BCAG Regional Transportation Plan (RTP), include: 

• Midway – Widen to four lanes between East Park Avenue and Hegan Lane 

• West Frontage Road – New two-lane frontage road west of SR 99 between Fair Street and 
Speedway Avenue and between Southgate Avenue and Estates Drive (the SR 99/Estates Drive 
intersection is assumed to be removed) 

• East Frontage Road – New two-lane frontage road east of SR 99 between the current southern 
terminus of Notre Dame Boulevard and Southgate Avenue 

In addition to the projects described above, the RTP lists the following project along Southgate Avenue: 

• Southgate Avenue West Extension – Widening to four-lanes from Entler Avenue to Midway 

Based on a preliminary analysis of traffic volumes, the western extension of Southgate Avenue would also 
require additional widening on Midway between Hegan Lane and Southgate Avenue; this widening project is 
also included in all 2025 “with project” scenarios except for Alternative 1A and Alternative 1B.  Under these 
interim improvement conditions, Midway south of Hegan Lane and Southgate Avenue west of SR 99 will 
remain as two lane roadways in 2025. 

ANALYSIS SCENARIOS 

Five scenarios were analyzed under 2025 conditions – the “no project” alternative and the four “with project” 
alternatives. 

INTERSECTION OPERATIONS 

Figures 9, 10, 11, 12, and 13 present the projected traffic volumes, lane configurations, and traffic controls 
under interim year “no project” and “with project” conditions, respectively.  Table 14 shows the LOS and delay 
for the study intersections under 2025 AM and PM peak hour conditions. 
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TABLE 14 – 2025 INTERIM YEAR INTERSECTION LEVEL OF SERVICE 

Intersection Peak  
Hour 

No Project With Project  
Alternative 1 

With Project  
Alternative 1A 

With Project  
Alternative 1B 

With Project  
Alternative 1C 

With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/ 
Midway 

AM 
PM 

15 
30 

B 
C 

24 
29 

C 
C 

24 
29 

C 
C 

24 
29 

C 
C 

24 
29 

C 
C 

24 
29 

C 
C 

2. Entler Avenue/ 
Midway 

AM 
PM 

22 
14 

C 
B 

12 
16 

B 
C 

12 
16 

B 
C 

12 
16 

B 
C 

12 
16 

B 
C 

12 
16 

B 
C 

3. Southgate 
Avenue/Midway 

AM 
PM 

Not 
Applicable4 

21 
32 

C 
C 

21 
32 

C 
C 

15 
23 

B 
C 

15 
23 

B 
C 

15 
23 

B 
C 

4. Southgate 
Avenue/ 
Entler Avenue3 

AM 
PM 

65 
41 

F 
E 

16 
19 

B 
B 

16 
19 

B 
B 

26 
25 

C 
C 

16 
19 

B 
B 

19 
19 

B 
B 

5. Southgate 
Avenue/ 
SB SR 99 Ramps 

AM 
PM 

Not 
Applicable4 

21 
21 

C 
C 

Not 
Applicable4 

24 
25 

C 
C 

18 
22 

B 
C 

11 
17 

B 
B 

6. Southgate 
Avenue/SR 99 

AM 
PM 

100 
99 

F 
F 

Not 
Applicable4 

66 
73 

E 
E 

Not 
Applicable4 

Not 
Applicable4 

Not 
Applicable4 

7. Southgate 
Avenue/ 
NB SR 99 Ramps 

AM 
PM 

Not 
Applicable4 

21 
14 

C 
B 

Not 
Applicable4 

27 
15 

C 
B 

20 
12 

C 
B 

<10 
<10 

A 
A 

8. Southgate 
Avenue/ 
Southgate Lane3 

AM 
PM 

<10 
<10 

A 
A 

15 
13 

B 
B 

28 
16 

C 
B 

29 
21 

C 
C 

22 
15 

C 
B 

17 
18 

B 
B 

9. Southgate 
Avenue/Skyway 

AM 
PM 

Not 
Applicable4 

40 
26 

D 
C 

40 
26 

D 
C 

40 
26 

D 
C 

40 
26 

D 
C 

40 
26 

D 
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled 
intersection of Entler/Midway, the delay and LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with 
project scenarios” 
4 These intersections do not exist under certain scenarios 
Bold indicates unacceptable operations 

Source: Fehr & Peers, 2009 

As shown on Table 14, without the proposed improvements, the intersections of Southgate Avenue/Entler 
Avenue and SR 99/Southgate Avenue operate unacceptably during the AM and PM peak hours.  The 
deterioration of traffic operations at these two intersections is largely attributable to increased traffic on SR 99 
and the new development planned to the southwest of the SR 99/Southgate Avenue intersection.  

Under “with project” conditions, all study intersections are expected to operate acceptably.  Note that the 
under Alternative 1A, the LOS E operations at the SR 99/Southgate Avenue intersection is considered 
acceptable because the Caltrans concept LOS on SR 99 is LOS E.  
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QUEUING 

Vehicle queues at the key intersections adjacent to SR 99 were also evaluated under 2025 conditions.  Under 
the “no project” scenario and the Alternative 1A “with project” scenario, vehicle queues at the SR 
99/Southgate Avenue intersection were estimated.  Under the “with interchange project” scenarios, vehicle 
queues were evaluated at the two ramp terminal intersections and the two intersections east and west of the 
interchange.  The “no project” queuing results are presented in Table 15, the Alternative 1A queuing results 
are presented in Table 16, and the “with interchange project” queuing results are presented in Table 17. 

TABLE 15 – INTERSECTION QUEUING RESULTS UNDER 2025 “NO PROJ ECT” CONDITIONS 

Intersection Movement Available Storage 
(feet) 

Queue1 (feet) 

AM PM 

1. Southgate Avenue/SR 99 

NB 
Left 

Right 
450 
500 

430 
82 

446 
130 

SB 
Left 

Right 
450 
500 

292 
536 

156 
534 

EB 
Left 

Through 
Right  

100 
100 
100 

135 
135 
135 

133 
133 
133 

WB 
Left 

Through 
Right 

100 
100 
100 

70 
70 
70 

108 
108 
108 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
Source: Fehr & Peers, 2009 

As shown in Table 15, the eastbound queues at the SR 99/Southgate Avenue intersection under “no project” 
conditions continue to spill back into the Entler Avenue intersection.  Table 15 also shows that the 
southbound right-turn queue will exceed the length of the existing turn pocket.  However, a review of the 
simulation model indicated that the long southbound right-turn queue is caused by right-turning vehicles being 
trapped in the long southbound through queue.  Therefore, the southbound turn pocket is not expected to 
block the SR 99 mainline during the AM or PM peak hour.  The westbound queue is also expected to exceed 
its storage area under 2025 conditions during the PM peak hour.  However, similar to the Southgate 
Avenue/Entler Avenue intersection to the west, this spillback would not cause a substantial traffic hazard as 
traffic will simply queue to the south on Southgate Lane.  Under “no project” conditions this westbound queue 
would impact the Peterson Tractor driveway located just east of SR 99, and not another roadway. 

Table 16 shows that with the expanded intersection, all vehicle queues would be contained within the 
available storage areas. 

Table 17 shows that under the Alternative 1 and Alternative 2 “with project” scenarios, all queues will be 
accommodated within the available storage areas.  Under Alternatives 1B and 1C the eastbound left-turn 
exceeds its turn pocket during the AM peak hour by 7 and 27 feet, respectively.  Under Alternative 1C only, 
westbound traffic approaching the northbound ramps may extend to the intersection of Southgate Avenue 
and Southgate Lane.  While vehicle queues under Alternatives 1B and 1C will exceed the available storage 
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areas during the AM peak hour, the queues will not adversely impact freeway mainline operations, or cause 
intersections to operate unacceptably.  There will be no queuing issues outside of the AM peak hour. 

TABLE 16 – INTERSECTION QUEUING RESULTS UNDER 2025 “ALTERNATIVE 1A” CONDITIONS 

Intersection Movement Available Storage 
(feet) 

Queue1 (feet) 

AM PM 

1. Southgate Avenue/SR 99 

NB 
Left 

Right 
500 
500 

489 
447 

260 
484 

SB 
Left 

Right 
600 
500 

144 
146 

540 
142 

EB 
Left 

Through 
Right  

300 
875 
250 

270 
315 
104 

256 
414 
237 

WB 
Left 

Through 
Right 

250 
875 
400 

242 
839 
332 

232 
327 
267 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
Source: Fehr & Peers, 2009 
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TABLE 17 – INTERSECTION QUEUING RESULTS UNDER 2025 “WITH PROJ ECT” CONDITIONS 

Intersection Movement 
Available 
Storage 

(feet) 

Queue1 (feet) 

Alternative 1 Alternative 1B Alternative 1C Alternative 2 

AM PM AM PM AM PM AM PM 

1. Southgate 
Avenue/ 
Entler 
Avenue 

WB 
Left 

Through 
Right 

200 
475 
200 

151 
160 
39 

175 
297 
48 

2043 
321 
117 

2623 
274 
59 

153 
128 
52 

167 
193 
57 

162 
195 
50 

176 
264 
39 

2. Southgate 
Avenue/ 
SB SR 99 
Ramps 

NB Left2 
Right2 

1,300  
1,300 

161 
155 

218 
224 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

SB Left 
Right 

1,750 
1,750 

-- 
-- 

-- 
-- 

162 
206 

252 
205 

134 
131 

240 
147 

141 
113 

242 
130 

EB Through 
Right 

475 
250 

239 
52 

254 
76 

326 
109 

201 
61 

263 
100 

267 
67 

109 
33 

137 
32 

WB 
Left2 

Through 
Right2 

350 
825 
150 

324 
94 
-- 

267 
126 
-- 

328 
175 
-- 

235 
142 
-- 

314 
100 
-- 

249 
80 
-- 

-- 
169 
78 

-- 
186 
64 

3. Southgate 
Avenue/ 
NB SR 99 
Ramps 

NB Left 
Right 

1,750 
1,750 

-- 
-- 

-- 
-- 

162 
92 

102 
105 

123 
84 

104 
103 

149 
74 

114 
89 

SB Left2    
Right2 

1,300  
1,300 

144 
69 

115 
52 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

EB 
Left2 

Through 
Right2  

350 
825 
150 

331 
166 
-- 

255 
145 
-- 

377 
643 
-- 

292 
92 
-- 

357 
224 
-- 

206 
113 
-- 

-- 
87 
51 

-- 
136 
73 

WB Through 
Right 

475 
350 

424 
321 

225 
93 

500 
408 

355 
91 

404 
318 

170 
105 

130 
87 

80 
43 

4. Southgate 
Avenue/ 
Southgate 
Lane 

EB 
Left 

Through 
Right 

200 
475 
200 

118 
110 
34 

102 
283 
49 

163 
400 
109 

78 
412 
85 

138 
183 
49 

70 
273 
70 

132 
142 
39 

128 
423 
103 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
              2 Depending on the interchange alternative, some movements are not allowed.  
              3 Under Alternative 1B the length of the westbound left turn lane at Southgate Avenue/Enter Avenue was extended to 450               

feet. 
Source: Fehr & Peers, 2009 

FREEWAY OPERATIONS 

Figures 9, 10, 11, 12, and 13 show the AM and PM peak hour traffic demand volumes for the SR 99 mainline 
segments and the freeway ramp junctions (for the “with interchange project” scenarios).  Table 18 shows 
traffic operations for the SR 99 mainline segments.  Note that on Table 18, there is no differentiation between 
the five “with project” scenarios since intersection/interchange design will not affect the mainline traffic 
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volumes.  Table 19 presents the results of the freeway ramp junction analysis under the four “with project” 
scenarios interchange (there are no ramp junctions under the “no project” or Alternative 1A scenarios). 

As shown in Table 18, the SR 99 mainline segments are expected to operate acceptably with or without the 
project.  Table 19 shows that all ramp junctions will operate acceptably under all of the “with project” 
alternatives. 

TABLE 18 – SR 99 MAINLINE OPERATIONS UNDER 2025 CONDITIONS 

Intersection Peak Hour 
No Project With Project 

Density LOS Density LOS 

1. Northbound SR 99 between Estates Drive 
and Southgate Avenue 

AM 
PM 

19 
19 

C 
C 

20 
20 

C 
C 

2. Northbound SR 99 between Southgate 
Avenue and Skyway 

AM 
PM 

21 
22 

C 
C 

25 
22 

C 
C 

3. Southbound SR 99 between Skyway and 
Southgate Avenue 

AM 
PM 

23 
21 

C 
C 

22 
25 

C 
C 

4. Southbound SR 99 between Southgate 
Avenue and Estates Drive 

AM 
PM 

20 
18 

C 
C 

21 
19 

C 
C 

Source: Fehr & Peers, 2009 

 

TABLE 19 – SR 99 RAMP J UNCTION OPERATIONS UNDER 2025 CONDITIONS 

Intersection Peak 
Hour 

Alternative 1 Alternative 1B Alternative 1C Alternative 2 

Density LOS Density LOS Density LOS Density LOS 

1.  Northbound SR 99  
Off-Ramp 

AM 
PM 

22 
24 

C 
C 

22 
24 

C 
C 

22 
24 

C 
C 

22 
24 

C 
C 

2.  Northbound SR 99 Loop 
On-Ramp1 

AM 
PM Not Applicable Not Applicable Not Applicable 

20 
22 

B 
C 

3.  Northbound SR 99 Slip 
On-Ramp 

AM 
PM 

24 
24 

C 
C 

24 
24 

C 
C 

25 
24 

C 
C 

24 
24 

C 
C 

1.  Southbound SR 99  
Off-Ramp 

AM 
PM 

22 
24 

C 
C 

22 
24 

C 
C 

22 
24 

C 
C 

22 
24 

C 
C 

2.  Southbound SR 99 Loop 
On-Ramp1 

AM 
PM Not Applicable Not Applicable Not Applicable 

20 
20 

C 
C 

3.  Southbound SR 99 Slip 
On-Ramp 

AM 
PM 

21 
21 

C 
C 

21 
21 

C 
C 

22 
21 

C 
C 

21 
21 

C 
C 

Notes: 1 Loop on-ramps would only be constructed with the Alternative 2 project. 
Source: Fehr & Peers, 2009 
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7. DESIGN YEAR (2035) CONDITIONS 

The design year analysis presents the operational characteristics of the roadway system under 2035 
conditions. 

ROADWAY NETWORK CHANGES 

No additional roadway network changes are anticipated near the study area between 2025 and 2035 
conditions. 

ANALYSIS SCENARIOS 

Four scenarios were analyzed under 2035 conditions – the “no project” alternative and three “with project” 
alternatives.  Since Alternatives 1A and 1B were envisioned as interim improvements, these were not 
evaluated under 2035 conditions.  It is anticipated that if Alternative 1A is implemented, it would be converted 
to one of the interchange designs, while Alternative 1C would be converted to the Alternative 1 design.  In 
either event, the interim intersection/interchange design would begin to fail soon after 2025 conditions and an 
ultimate solution would be required.  

INTERSECTION OPERATIONS 

Figures 14, 15, 16, and 17 present the projected traffic volumes, lane configurations, and traffic controls 
under interim year “no project” and “with project” conditions, respectively.  Table 20 shows the level of service 
and delay for the study intersections under 2035 AM and PM peak hour conditions. 

As shown on Table 20, the intersection of Hegan Lane/Midway is expected to operate unacceptably under 
“with project” conditions during the AM and PM peak hours and under “no project” conditions during the PM 
peak hour.  The increased delay experienced under “with project” conditions is related to traffic attracted to 
the Midway corridor bound for SR 99 at Southgate Avenue.  Additional improvements will be required to 
maintain an acceptable LOS at this intersection by 2035. 

Under the “no project” scenario, the intersections of Southgate Avenue/Entler Avenue and Southgate Ave/SR 
99 continue to operate unacceptably in 2035 without any improvements.  The addition of the interchange and 
associated improvements under the “with project” scenarios brings all intersections, with the exception of 
Hegan Lane/Midway, to an acceptable LOS. 
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TABLE 20 – INTERSECTION LEVEL OF SERVICE FOR DESIGN YEAR (2035) CONDITIONS 

Intersection Peak Hour 
No Project With Project  

Alternative 1 
With Project  

Alternative 1C 
With Project  
Alternative 2 

Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 Delay1 LOS2 

1. Hegan Lane/Midway AM 
PM 

32 
140 

C 
F 

76 
144 

E 
F 

76 
144 

E 
F 

76 
144 

E 
F 

2. Entler Avenue/Midway AM 
PM 

25 
17 

C 
C 

15 
18 

C 
C 

15 
18 

C 
C 

15 
18 

C 
C 

3. Southgate Avenue/ 
Midway 

AM 
PM Not Applicable4 

18 
23 

B 
C 

18 
23 

B 
C 

18 
23 

B 
C 

4. Southgate Avenue/ 
Entler Avenue3 

AM 
PM 

152 
58 

F 
F 

22 
30 

C 
C 

23 
29 

C 
C 

23 
25 

C 
C 

5. Southgate Avenue/ 
SB SR 99 Ramps 

AM 
PM Not Applicable4 

23 
26 

C 
C 

21 
26 

C 
C 

12 
17 

B 
B 

6. Southgate Avenue/ 
SR 99 

AM 
PM 

292 
366 

F 
F Not Applicable4 Not Applicable4 Not Applicable4 

7. Southgate Avenue/ 
NB SR 99 Ramps 

AM 
PM Not Applicable4 

28 
18 

C 
B 

28 
17 

C 
B 

<10 
10 

A 
B 

8. Southgate Avenue/ 
Southgate Lane3 

AM 
PM 

<10 
<10 

A 
A 

21 
19 

C 
B 

23 
26 

C 
C 

23 
19 

C 
B 

9. Southgate Avenue/ 
Skyway 

AM 
PM Not Applicable4 

43 
35 

D 
C 

43 
35 

D 
C 

43 
35 

D 
C 

Notes:    
1 For signalized intersections, average intersection delay is reported in seconds per vehicle.  For the side-street stop controlled 
intersection of Entler/Midway, the delay and LOS for the most-delayed individual movement is reported  
2 LOS = level of service 
3 These intersections operate with side-street stop-control under the “no project” scenario and with signal control under the “with 
project scenarios” 
4 These intersections do not exist under certain scenarios 
Bold indicates unacceptable operations 

Source: Fehr & Peers, 2009 
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QUEUING 

Under the “no project” scenario, the vehicle queue at the SR 99/Southgate Avenue intersection during the AM 
peak hour would exceed the available storage for northbound left-turns. Additionally, the movements 
previously identified to exceed available storage under interim year conditions will continue to spill-back under 
2035 conditions. 

Under the three “with project” scenarios, vehicle queues were evaluated at the two ramp terminal 
intersections and the two intersections east and west of the interchange.  Under Alternative 1C, the back-to-
back left-turn lanes on the overcrossing would both exceed the available storage during the AM peak hour by 
at least 18 feet.  In addition, the westbound through approach to the northbound SR 99 ramp terminal 
intersection is expected to queue back into the Southgate Lane intersection by as much as 25 feet during the 
AM peak hour.  Under Alternative 1C during the PM peak hour, the eastbound through approach to the 
Southgate Avenue/Southgate Lane intersection is estimated to have a maximum queue nearly equal to the 
available storage.  Under Alternative 1, AM queues are expected to exceed available storage for eastbound 
left turns on the overpass, as well as for the westbound through approach to the northbound SR-99 ramp 
terminal intersection.  The two loop-on ramps constructed under Alternative 2 eliminate any potential queuing 
issues. 

While vehicle queues under Alternatives 1 and 1C will exceed the available storage areas during the peak 
hours, the queues will not adversely impact freeway mainline operations, or cause intersections to operate 
unacceptably.  Note also that vehicle queues would only be present the peak hours and queuing would not 
present a problem for the majority of the day. 

The “no project” queuing results are presented in Table 21 and the “with project” queuing results are 
presented in Table 22. 

TABLE 21 – INTERSECTION QUEUING RESULTS UNDER 2035 “NO PROJ ECT” CONDITIONS 

Intersection Movement Available Storage 
(feet) 

Queue1 (feet) 

AM PM 

1. Southgate Avenue/SR 99 

NB 
Left 

Right 
450 
500 

452 
79 

345 
21 

SB 
Left 

Right 
450 
500 

246 
542 

189 
503 

EB 
Left 

Through 
Right  

100 
100 
100 

141 
141 
141 

143 
143 
143 

WB 
Left 

Through 
Right 

100 
100 
100 

75 
75 
75 

110 
110 
110 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
Source: Fehr & Peers, 2009 
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TABLE 22 – INTERSECTION QUEUING RESULTS UNDER 2035 “WITH PROJ ECT” CONDITIONS 

Intersection Movement 
Available 
Storage 

(feet) 

Queue1 (feet) 

Alternative 1 Alternative 1C Alternative 2 

AM PM AM PM AM PM 

1. Southgate Avenue/ 
Entler Avenue WB 

Left 
Through 

Right 

200 
475 
200 

177 
272 
67 

189 
452 
34 

184 
315 
69 

186 
440 
88 

176 
275 
42 

183 
339 
92 

2. Southgate Avenue/ 
SB SR 99 Ramps 

NB Left2 
Right2 

1,300  
1,300 

178 
174 

266 
261 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

SB Left 
Right 

1,750 
1,750 

-- 
-- 

-- 
-- 

133 
182 

272 
383 

169 
149 

211 
221 

EB Through 
Right 

475 
250 

349 
85 

318 
85 

340 
82 

280 
84 

149 
44 

239 
83 

WB 
Left2 

Through 
Right2 

350 
825 
150 

330 
213 
-- 

303 
301 
-- 

368 
434 
-- 

303 
159 
-- 

-- 
207 
103 

-- 
170 
75 

3. Southgate Avenue/ 
NB SR 99 Ramps 

NB Left 
Right 

1,750 
1,750 

-- 
-- 

-- 
-- 

178 
94 

122 
132 

181 
91 

137 
117 

SB Left2    
Right2 

1,300  
1,300 

182 
89 

157 
88 

-- 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

EB 
Left2 

Through 
Right2  

350 
825 
150 

354 
388 
-- 

329 
273 
-- 

374 
588 
-- 

297 
185 
-- 

-- 
110 
60 

-- 
235 
82 

WB Through 
Right 

475 
350 

518 
330 

312 
89 

500 
328 

318 
136 

132 
85 

142 
31 

4. Southgate Avenue/ 
Southgate Lane EB 

Left 
Through 

Right 

200 
475 
200 

150 
208 
66 

121 
415 
71 

165 
216 
50 

109 
476 
101 

168 
267 
127 

115 
442 
90 

Notes: 1 The reported queue is the average maximum queue based on the SimTraffic simulation results. 
 Bold font and underline indicates that the maximum vehicle queue would exceed the available vehicle storage. 
               2 Depending on the interchange alternative, some movements are not allowed.  
Source: Fehr & Peers, 2009 

FREEWAY OPERATIONS 

Figures 14, 15, 16, and 17 show the AM and PM peak hour traffic demand volumes for the SR 99 mainline 
segments and the freeway ramp junctions (for the “with project” scenarios).  Table 23 shows traffic operations 
for the SR 99 mainline segments.  Table 24 presents the results of the freeway ramp junction analysis under 
the three “with project” scenarios. 
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As shown in Table 23, the SR 99 mainline segments are expected to operate acceptably with or without the 
project.  Table 24 shows that all ramp junctions will operate acceptably under all of the “with project” 
alternatives. 

TABLE 23 – SR 99 MAINLINE OPERATIONS UNDER 2035 CONDITIONS 

Intersection Peak Hour 
No Project With Project 

Density LOS Density LOS 

1. Northbound SR 99 between Estates Drive 
and Southgate Avenue 

AM 
PM 

23 
23 

C 
C 

23 
23 

C 
C 

2. Northbound SR 99 between Southgate 
Avenue and Skyway 

AM 
PM 

26 
26 

D 
D 

29 
25 

D 
C 

3. Southbound SR 99 between Skyway and 
Southgate Avenue 

AM 
PM 

27 
26 

D 
D 

25 
29 

C 
D 

4. Southbound SR 99 between Southgate 
Avenue and Estates Drive 

AM 
PM 

23 
22 

C 
C 

24 
22 

C 
C 

Source: Fehr & Peers, 2009 

 

TABLE 24 – SR 99 RAMP J UNCTION OPERATIONS UNDER 2035 CONDITIONS 

Intersection Peak 
Hour 

Alternative 1 Alternative 1C Alternative 2 

Density LOS Density LOS Density LOS 

1.  Northbound SR 99 Off-Ramp AM 
PM 

25 
27 

C 
C 

25 
27 

C 
C 

25 
27 

C 
C 

2.  Northbound SR 99 Loop On-Ramp1 AM 
PM Not Applicable Not Applicable 

22 
25 

C 
C 

3.  Northbound SR 99 Slip On-Ramp AM 
PM 

27 
27 

C 
C 

28 
24 

C 
C 

27 
27 

C 
C 

1.  Southbound SR 99 Off-Ramp AM 
PM 

27 
32 

C 
D 

27 
32 

C 
D 

27 
32 

C 
D 

2.  Southbound SR 99 Loop On-Ramp1 AM 
PM Not Applicable Not Applicable 

22 
25 

C 
C 

3.  Southbound SR 99 Slip On-Ramp AM 
PM 

24 
24 

C 
C 

24 
25 

C 
C 

24 
24 

C 
C 

Notes: 1 Loop on-ramps would only be constructed with the Alternative 2 project. 
Source: Fehr & Peers, 2009 
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8. CONCLUSION 

Without the construction of the Southgate Avenue interchange and roadway extension to the east, the SR 
99/Skyway interchange is forecasted to have approximately 50 percent more traffic under 2035 conditions.  
The Southgate Avenue interchange in conjunction with the eastern extension of the roadway will provide a 
more direct route between SR 99 and Paradise, and will serve future development anticipated in the City of 
Chico General Plan.  Additionally, construction of the project will improve traffic operations and reduce traffic 
hazards on SR 99 by ultimately removing two at-grade intersections once a new interchange at Southgate 
Avenue is constructed. 

Without the interchange or the extension of Southgate Avenue to Skyway, the intersection of SR 
99/Southgate Avenue would operate unacceptably by 2025 due to increased traffic on the SR 99 mainline 
and future development planned nearby.  All of the “plus project” alternatives would result in acceptable 
operations at all intersections along Southgate Avenue under 2015, 2025, and 2035 conditions.  However, by 
2035, the left-turn queues are forecasted to spill beyond the turn pockets on the overcrossing structure under 
Alternatives 1 and 1C.  Alternative 2 eliminates this potential queuing issue by constructing loop-on ramps to 
SR 99. 

This analysis also determined that a phased approach to the interchange is possible by initially constructing 
either an expanded at-grade intersection or a spread diamond (Caltrans Type L-3) interchange with a four 
lane overcrossing.  The at-grade intersection would include additional through lanes and turn lanes on both 
SR 99 and Southgate Avenue.  The interim interchange overcrossing would accommodate one westbound 
lane, back-to-back left-turn lanes, and two eastbound lanes.  Both interim projects are expected to operate 
acceptably until 2025, with the interim interchange (Alternative 1B) having a slightly longer lifespan.  
Ultimately, both interim projects would need to be reconfigured as one of the ultimate interchange projects 
(Alternative 1, 1C, or 2).  

2



 

 

 

 

 

 

 

SIMTRAFFIC RESULTS – NO PROJECT 



08-Dec-08

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

18

130

148

84

145

229

22

136

158

92

158

250

Avg

 Demand 

Volume % Avg Std DevLOS

38.4

18.2

20.6

37.6

28.8

32.0

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

D

C

C

Std Dev

3

10

-- 

10

12

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

106

11

118

494

114

11

125

533

28.5

23.0

28.0

27.7

-- 

-- 

-- 

-- 

C

C

C

C

12

3

-- 

-- 

82

96

94

91

92

91

93

100

94

93

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

125

4

130

6

89

95

136

5

141

8

79

87

Avg

 Demand 

Volume % Avg Std DevLOS

2.8

1.0

2.7

3.8

2.8

2.9

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

11

1

-- 

2

12

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

18

22

246

5

19

24

253

15.0

12.1

12.7

3.7

-- 

-- 

-- 

-- 

B

B

B

A

2

5

-- 

-- 

92

80

92

75

113

109

80

95

92

97

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



08-Dec-08

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Avenue & Entler Avenue Type:

20

2

22

5

39

45

24

3

27

5

41

46

Avg

 Demand 

Volume % Avg Std DevLOS

53.7

31.2

51.4

17.1

18.6

18.5

-- 

-- 

-- 

-- 

-- 

-- 

F

D

F

C

C

C

Std Dev

2

1

-- 

2

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

39

37

76

142

35

41

76

149

0.9

0.5

0.7

14.1

-- 

-- 

-- 

-- 

A

A

A

B

3

7

-- 

-- 

83

67

81

100

95

98

111

90

100

95

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Un-Signalized

Intersection: 6: Southgate Avenue & SR 99 Type:

17

361

5

384

12

417

19

394

5

418

14

457

Avg

 Demand 

Volume % Avg Std DevLOS

95.3

16.3

8.4

19.8

73.1

33.2

-- 

-- 

-- 

-- 

-- 

-- 

F

B

A

B

E

C

Std Dev

6

19

2

-- 

3

23

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

51

480

46

7

11

65

54

524

52

3

11

65

13.7

32.0

52.1

24.6

37.5

46.6

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

C

D

D

5

-- 

5

2

3

-- 

3

4

8

14

942

3

3

8

14

1022

32.7

19.8

13.0

18.5

27.8

-- 

-- 

-- 

-- 

-- 

C

B

B

B

C

1

1

3

-- 

-- 

89

92

100

92

86

91

94

92

88

233

100

98

100

133

100

100

92

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



08-Dec-08

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Avenue & Southgate Lane Type:

10

3

14

3

3

6

11

3

14

3

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

1.1

0.1

0.9

3.7

2.3

3.0

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

3

2

-- 

2

2

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

16

19

38

3

19

22

41

0.8

0.6

0.6

1.1

-- 

-- 

-- 

-- 

A

A

A

A

1

3

-- 

-- 

91

100

100

100

100

120

67

84

86

93

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Un-Signalized

3 



08-Dec-08

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

12

109

121

98

105

202

16

111

126

121

118

239

Avg

 Demand 

Volume % Avg Std DevLOS

46.9

21.7

24.3

131.6

117.0

124.0

-- 

-- 

-- 

-- 

-- 

-- 

D

C

C

F

F

F

Std Dev

3

7

-- 

5

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

163

13

175

498

174

13

187

553

46.6

43.7

46.4

72.6

-- 

-- 

-- 

-- 

D

D

D

E

7

2

-- 

-- 

75

98

96

81

89

85

93

92

94

90

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

97

3

100

8

103

111

100

3

103

11

111

121

Avg

 Demand 

Volume % Avg Std DevLOS

2.0

0.8

2.0

5.1

3.6

3.7

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

9

1

-- 

3

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

14

18

228

5

16

21

245

19.7

10.9

12.5

3.6

-- 

-- 

-- 

-- 

C

B

B

A

2

3

-- 

-- 

97

100

97

73

92

91

60

88

86

93

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



08-Dec-08

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Avenue & Entler Avenue Type:

26

3

29

3

30

33

29

3

32

3

34

37

Avg

 Demand 

Volume % Avg Std DevLOS

16.9

13.3

16.6

10.1

6.2

6.6

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

B

A

A

Std Dev

4

2

-- 

2

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

48

27

76

137

45

29

74

142

0.8

0.5

0.7

5.4

-- 

-- 

-- 

-- 

A

A

A

A

6

4

-- 

-- 

90

100

91

100

88

89

107

93

103

96

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Un-Signalized

Intersection: 6: Southgate Avenue & SR 99 Type:

13

432

3

447

7

396

13

450

3

466

8

416

Avg

 Demand 

Volume % Avg Std DevLOS

74.4

29.8

12.4

30.9

55.5

30.2

-- 

-- 

-- 

-- 

-- 

-- 

E

C

B

C

E

C

Std Dev

4

23

2

-- 

2

22

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

56

460

45

9

55

2

58

482

53

11

63

3

13.3

28.5

37.8

32.2

36.9

28.2

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

C

D

C

7

-- 

8

3

-- 

1

5

17

24

985

3

18

24

1034

16.0

19.5

19.5

29.9

-- 

-- 

-- 

-- 

B

B

B

C

2

4

-- 

-- 

92

96

100

96

88

95

97

95

85

82

87

67

167

94

100

95

L

T

R

Subtotal

L

T

R

Subtotal

L

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



08-Dec-08

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Avenue & Southgate Lane Type:

20

3

23

2

3

5

21

3

24

3

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

0.7

1.1

0.7

3.7

2.4

3.0

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

5

1

-- 

1

1

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

8

10

38

3

8

11

39

1.0

0.6

0.7

1.0

-- 

-- 

-- 

-- 

A

A

A

A

1

3

-- 

-- 

95

100

96

67

67

100

100

100

91

97

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Un-Signalized

3 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 2: Entler Avenue & Midway Type:

153

8

161

8

76

84

158

8

166

11

84

95

Avg

 Demand 

Volume % Avg Std DevLOS

3.9

2.6

3.9

5.2

3.1

3.3

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

12

1

-- 

3

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

25

31

276

8

26

34

295

22.3

18.5

19.3

5.4

-- 

-- 

-- 

-- 

C

C

C

A

2

5

-- 

-- 

97

100

97

73

90

88

75

92

91

94

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

Intersection: 4: Southgate Avenue & Entler Avenue Type:

10

2

12

10

71

81

26

3

29

11

82

92

Avg

 Demand 

Volume % Avg Std DevLOS

569.0

509.0

561.2

73.8

84.0

82.7

-- 

-- 

-- 

-- 

-- 

-- 

F

F

F

F

F

F

Std Dev

6

1

-- 

4

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

75

39

114

207

76

42

118

239

1.3

0.8

1.1

64.6

-- 

-- 

-- 

-- 

A

A

A

F

5

6

-- 

-- 

38

67

41

91

87

88

99

93

97

87

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Un-Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

27

433

6

465

14

431

32

466

5

503

16

508

Avg

 Demand 

Volume % Avg Std DevLOS

291.5

48.8

19.7

62.5

214.0

146.5

-- 

-- 

-- 

-- 

-- 

-- 

F

D

B

E

F

F

Std Dev

3

17

2

-- 

4

12

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

75

520

62

8

17

86

84

608

87

3

18

108

105.3

142.3

62.8

27.6

50.9

57.3

-- 

-- 

-- 

-- 

-- 

-- 

F

F

E

C

D

E

9

-- 

4

3

4

-- 

2

4

9

15

1086

3

3

8

13

1232

33.0

18.0

25.4

24.6

99.8

-- 

-- 

-- 

-- 

-- 

C

B

C

C

F

2

2

2

-- 

-- 

84

93

120

92

88

85

89

86

71

267

94

80

67

133

113

115

88

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 8: Southgate Avenue & Southgate Lane Type:

12

2

14

2

3

5

11

3

13

3

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

0.2

0.4

0.2

4.5

2.9

3.6

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

3

1

-- 

1

1

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

2

19

21

40

3

21

24

42

1.3

0.7

0.7

0.9

-- 

-- 

-- 

-- 

A

A

A

A

1

5

-- 

-- 

109

67

108

67

100

100

67

86

88

95

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Un-Signalized

2 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

30

145

175

93

199

292

32

153

184

97

216

313

Avg

 Demand 

Volume % Avg Std DevLOS

29.7

6.5

10.4

12.7

8.1

9.5

-- 

-- 

-- 

-- 

-- 

-- 

C

A

B

B

A

A

Std Dev

6

10

-- 

8

13

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

156

14

170

637

166

13

179

676

28.9

14.2

27.7

14.6

-- 

-- 

-- 

-- 

C

B

C

B

12

4

-- 

-- 

94

95

95

96

92

93

94

108

95

94

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 2: Entler Avenue & Midway Type:

106

5

111

7

86

93

113

5

118

13

137

150

Avg

 Demand 

Volume % Avg Std DevLOS

2.5

1.5

2.5

4.0

4.0

4.0

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

8

1

-- 

3

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

17

22

226

5

21

26

295

14.0

12.2

12.6

4.1

-- 

-- 

-- 

-- 

B

B

B

A

2

4

-- 

-- 

94

100

94

46

63

62

80

81

85

77

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

Intersection: 4: Southgate Avenue & Entler Avenue Type:

15

2

17

5

66

71

32

3

34

5

71

76

Avg

 Demand 

Volume % Avg Std DevLOS

319.5

263.7

314.5

37.4

41.2

40.9

-- 

-- 

-- 

-- 

-- 

-- 

F

F

F

E

E

E

Std Dev

5

1

-- 

3

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

84

29

113

201

89

34

124

234

1.0

0.7

0.9

41.3

-- 

-- 

-- 

-- 

A

A

A

E

8

5

-- 

-- 

47

67

50

100

93

93

94

85

91

86

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Un-Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

17

480

3

500

6

444

24

532

3

558

8

513

Avg

 Demand 

Volume % Avg Std DevLOS

292.6

78.1

50.7

85.0

196.9

128.6

-- 

-- 

-- 

-- 

-- 

-- 

F

E

D

F

F

F

Std Dev

4

24

1

-- 

2

16

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

84

534

68

11

10

88

97

618

84

5

13

103

96.2

124.3

49.2

33.8

36.3

45.9

-- 

-- 

-- 

-- 

-- 

-- 

F

F

D

C

D

D

10

-- 

7

3

3

-- 

5

5

17

26

1148

5

3

18

26

1305

47.9

33.3

34.5

36.6

99.2

-- 

-- 

-- 

-- 

-- 

D

C

C

D

F

2

2

4

-- 

-- 

71

90

100

90

75

87

87

86

81

200

77

85

100

167

89

100

88

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 8: Southgate Avenue & Southgate Lane Type:

22

3

25

2

2

4

24

3

26

3

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

3.1

2.6

3.0

3.6

4.2

3.9

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

4

2

-- 

1

1

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

2

12

15

44

3

13

16

47

1.1

0.7

0.8

2.4

-- 

-- 

-- 

-- 

A

A

A

A

1

3

-- 

-- 

92

100

96

67

67

80

67

92

88

94

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Un-Signalized

2 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

21

113

135

129

171

299

24

121

145

145

179

324

Avg

 Demand 

Volume % Avg Std DevLOS

40.2

9.0

14.0

21.3

6.7

13.0

-- 

-- 

-- 

-- 

-- 

-- 

D

A

B

C

A

B

Std Dev

4

8

-- 

9

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

228

17

245

679

245

16

261

729

60.0

46.7

59.1

29.8

-- 

-- 

-- 

-- 

E

D

E

C

12

6

-- 

-- 

88

93

92

89

95

92

93

106

94

93

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 2: Entler Avenue & Midway Type:

176

10

185

8

71

78

184

11

195

11

95

105

Avg

 Demand 

Volume % Avg Std DevLOS

4.8

2.7

4.7

7.5

2.7

3.1

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

14

3

-- 

3

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

24

30

294

8

34

42

342

24.7

18.8

20.0

5.8

-- 

-- 

-- 

-- 

C

C

C

A

2

3

-- 

-- 

96

91

95

73

75

74

75

71

71

86

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

Intersection: 4: Southgate Avenue & Entler Avenue Type:

2

0

2

9

95

103

26

5

32

16

129

145

Avg

 Demand 

Volume % Avg Std DevLOS

1474.8

1001.3

1455.0

291.7

295.0

294.7

-- 

-- 

-- 

-- 

-- 

-- 

F

F

F

F

F

F

Std Dev

2

0

-- 

3

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

83

35

118

224

111

50

161

337

1.1

0.7

1.0

152.1

-- 

-- 

-- 

-- 

A

A

A

F

8

5

-- 

-- 

8

0

6

56

74

71

75

70

73

66

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Un-Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

25

434

5

463

9

400

39

555

5

600

16

576

Avg

 Demand 

Volume % Avg Std DevLOS

486.5

217.7

168.2

231.5

569.9

407.9

-- 

-- 

-- 

-- 

-- 

-- 

F

F

F

F

F

F

Std Dev

4

18

3

-- 

2

16

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

77

487

75

12

17

105

116

708

124

5

26

155

370.4

405.1

77.7

29.8

74.8

71.6

-- 

-- 

-- 

-- 

-- 

-- 

F

F

E

C

E

E

8

-- 

7

4

5

-- 

3

6

8

17

1071

3

5

8

16

1479

37.0

29.5

28.2

30.1

291.6

-- 

-- 

-- 

-- 

-- 

D

C

C

C

F

1

3

3

-- 

-- 

62

78

80

77

56

69

66

69

60

240

65

68

100

120

100

106

72

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 8: Southgate Avenue & Southgate Lane Type:

13

2

15

2

3

5

13

3

16

3

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

0.6

0.2

0.6

4.2

2.3

3.1

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

4

2

-- 

2

2

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

16

18

39

3

24

26

47

1.2

0.7

0.7

1.0

-- 

-- 

-- 

-- 

A

A

A

A

2

3

-- 

-- 

100

67

94

67

100

100

100

67

69

83

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Un-Signalized

2 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

44

172

216

91

264

355

45

174

218

108

279

387

Avg

 Demand 

Volume % Avg Std DevLOS

62.3

8.7

19.7

17.8

22.7

21.4

-- 

-- 

-- 

-- 

-- 

-- 

E

A

B

B

C

C

Std Dev

8

15

-- 

7

12

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

210

17

227

798

224

18

242

847

61.5

36.0

59.6

31.8

-- 

-- 

-- 

-- 

E

D

E

C

11

7

-- 

-- 

98

99

99

84

95

92

94

94

94

94

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 2: Entler Avenue & Midway Type:

115

5

120

5

78

84

126

5

132

13

166

179

Avg

 Demand 

Volume % Avg Std DevLOS

2.6

1.8

2.6

4.2

3.7

3.7

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

10

2

-- 

2

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

17

22

226

8

26

34

345

16.7

12.6

13.6

4.1

-- 

-- 

-- 

-- 

C

B

B

A

2

3

-- 

-- 

91

100

91

38

47

47

75

65

65

66

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

Intersection: 4: Southgate Avenue & Entler Avenue Type:

4

0

4

6

103

109

32

5

37

8

105

113

Avg

 Demand 

Volume % Avg Std DevLOS

1001.3

1069.8

1007.9

72.2

90.2

89.3

-- 

-- 

-- 

-- 

-- 

-- 

F

F

F

F

F

F

Std Dev

3

1

-- 

3

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

103

27

131

244

137

39

176

326

1.0

0.7

1.0

57.8

-- 

-- 

-- 

-- 

A

A

A

F

11

7

-- 

-- 

13

0

11

75

98

96

75

69

74

75

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Un-Signalized

1 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

20

439

2

460

4

389

32

618

3

653

8

608

Avg

 Demand 

Volume % Avg Std DevLOS

535.5

371.3

382.9

378.4

493.1

452.4

-- 

-- 

-- 

-- 

-- 

-- 

F

F

F

F

F

F

Std Dev

3

12

1

-- 

2

8

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

93

486

92

10

12

113

139

755

118

3

16

137

409.6

444.6

77.0

18.8

63.1

70.7

-- 

-- 

-- 

-- 

-- 

-- 

F

F

E

B

E

E

13

-- 

5

3

3

-- 

6

7

20

33

1092

5

5

21

32

1576

34.5

28.3

25.4

27.6

365.5

-- 

-- 

-- 

-- 

-- 

C

C

C

C

F

2

2

6

-- 

-- 

63

71

67

70

50

64

67

64

78

333

75

82

120

140

95

100

69

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 8: Southgate Avenue & Southgate Lane Type:

29

3

32

3

3

6

29

3

32

3

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

2.1

1.5

2.0

4.5

2.2

3.5

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

7

2

-- 

1

1

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

1

6

8

45

3

11

13

50

1.0

0.8

0.8

2.0

-- 

-- 

-- 

-- 

A

A

A

A

1

2

-- 

-- 

97

100

100

100

100

120

33

55

62

90

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Un-Signalized

2 



28-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

31

130

161

152

232

384

34

134

168

168

242

411

Avg

 Demand 

Volume % Avg Std DevLOS

52.4

11.9

19.7

62.6

16.6

34.8

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

E

B

C

Std Dev

4

13

-- 

10

8

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

225

13

238

783

318

21

339

918

391.5

406.3

392.3

140.2

-- 

-- 

-- 

-- 

F

F

F

F

8

4

-- 

-- 

91

97

96

90

96

93

71

62

70

85

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

1 



 

 

 

 

 

 

 

 

 

 

 

 

SIMTRAFFIC RESULTS – ALTERNATIVE 1 (TWO-QUADRANT PARTIAL 
CLOVERLEAF INTERCHANGE) 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

10

4

23

38

22

3

14

5

24

43

22

3

Avg

 Demand 

Volume % Avg Std DevLOS

40.3

41.0

9.7

21.6

50.0

40.2

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

D

D

Std Dev

4

2

5

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

29

3

100

6

109

3

27

3

109

8

120

9.6

43.8

53.0

10.8

4.0

11.4

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

3

-- 

2

7

3

-- 

21

116

29

165

341

22

122

30

174

364

57.0

5.0

1.5

11.1

15.1

-- 

-- 

-- 

-- 

-- 

E

A

A

B

B

3

9

5

-- 

-- 

71

80

96

88

100

100

133

107

67

92

75

91

95

95

97

95

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

65

53

118

123

21

144

68

54

122

133

22

155

Avg

 Demand 

Volume % Avg Std DevLOS

33.0

8.9

22.2

16.1

5.0

14.5

-- 

-- 

-- 

-- 

-- 

-- 

C

A

C

B

A

B

Std Dev

5

9

-- 

7

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

71

99

169

432

73

106

179

457

41.9

8.3

22.4

19.7

-- 

-- 

-- 

-- 

D

A

C

B

9

6

-- 

-- 

96

98

97

92

95

93

97

92

94

95

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

NB

EB

WB

Signalized

1 

bboas
Text Box

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

66

17

83

66

109

175

73

19

92

73

114

188

Avg

 Demand 

Volume % Avg Std DevLOS

35.7

6.8

29.8

46.9

5.3

21.0

-- 

-- 

-- 

-- 

-- 

-- 

D

A

C

D

A

C

Std Dev

9

4

-- 

7

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

155

132

287

545

160

147

307

587

14.9

11.5

13.4

18.3

-- 

-- 

-- 

-- 

B

B

B

B

9

8

-- 

-- 

90

89

90

90

96

93

97

90

93

93

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

4

3

2

8

2

2

5

3

3

11

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

52.9

37.9

5.1

36.3

51.3

40.6

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

D

D

D

Std Dev

2

2

1

-- 

2

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

9

13

155

7

175

5

11

14

166

8

188

8.7

25.2

38.4

8.8

3.7

10.7

-- 

-- 

-- 

-- 

-- 

-- 

A

C

D

A

A

B

2

-- 

2

8

2

-- 

25

273

2

300

492

27

296

3

326

535

48.5

10.8

6.5

14.0

13.4

-- 

-- 

-- 

-- 

-- 

D

B

A

B

B

4

9

1

-- 

-- 

80

100

67

73

67

67

100

82

86

93

88

93

93

92

67

92

92

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

6

3

22

31

29

5

8

3

21

32

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

41.0

42.3

9.2

19.1

54.6

36.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

B

D

D

Std Dev

2

2

5

-- 

3

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

8

41

5

108

10

122

8

42

5

108

11

124

7.4

43.5

44.4

12.8

6.3

13.4

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

4

-- 

2

11

4

-- 

24

101

20

145

339

29

100

21

150

347

57.2

4.3

1.2

12.8

17.3

-- 

-- 

-- 

-- 

-- 

E

A

A

B

B

6

11

3

-- 

-- 

75

100

105

97

97

100

100

98

80

100

91

98

83

100

95

97

98

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

68

141

210

139

16

155

71

145

216

142

16

158

Avg

 Demand 

Volume % Avg Std DevLOS

32.5

13.0

19.3

18.8

4.3

17.3

-- 

-- 

-- 

-- 

-- 

-- 

C

B

B

B

A

B

Std Dev

9

8

-- 

8

3

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

50

76

126

491

53

79

132

505

40.6

8.7

21.5

19.3

-- 

-- 

-- 

-- 

D

A

C

B

6

10

-- 

-- 

96

97

97

98

100

98

94

96

95

97

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

55

13

67

42

237

280

61

13

74

47

239

287

Avg

 Demand 

Volume % Avg Std DevLOS

36.1

4.8

30.1

42.1

5.5

11.0

-- 

-- 

-- 

-- 

-- 

-- 

D

A

C

D

A

B

Std Dev

9

3

-- 

5

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

111

59

169

516

118

58

176

537

10.2

3.8

8.0

12.5

-- 

-- 

-- 

-- 

B

A

A

B

10

10

-- 

-- 

89

100

91

89

99

98

93

102

96

96

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

7

2

22

31

3

3

8

3

26

37

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

44.8

32.0

10.0

19.3

38.1

38.6

-- 

-- 

-- 

-- 

-- 

-- 

D

C

A

B

D

D

Std Dev

3

1

3

-- 

1

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

14

20

7

278

6

291

16

21

8

287

5

300

5.5

14.5

39.1

6.2

3.0

6.9

-- 

-- 

-- 

-- 

-- 

-- 

A

B

D

A

A

A

4

-- 

2

10

3

-- 

9

148

3

159

501

11

153

3

166

524

64.4

7.3

1.6

10.2

9.0

-- 

-- 

-- 

-- 

-- 

E

A

A

B

A

3

11

1

-- 

-- 

88

67

85

84

67

100

88

95

88

97

120

97

73

97

100

96

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

29

5

47

81

18

3

26

5

47

79

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

37.8

42.4

12.5

23.4

42.5

39.5

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

5

3

7

-- 

3

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

2

23

4

127

16

146

3

29

5

134

16

155

10.0

39.1

40.6

15.5

3.8

14.8

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

1

-- 

1

9

3

-- 

43

154

28

225

476

42

161

29

232

495

39.9

6.8

2.4

12.5

16.4

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

8

14

5

-- 

-- 

112

100

100

103

75

100

67

79

80

95

100

94

102

96

97

97

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

76

65

141

159

30

189

79

66

145

171

34

205

Avg

 Demand 

Volume % Avg Std DevLOS

32.5

12.1

23.1

17.6

5.1

15.6

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

B

A

B

Std Dev

11

5

-- 

13

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

84

145

229

560

84

153

237

587

51.0

6.6

22.9

20.5

-- 

-- 

-- 

-- 

D

A

C

C

9

10

-- 

-- 

96

98

97

93

88

92

100

95

97

95

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

77

32

109

81

144

225

84

32

116

89

147

237

Avg

 Demand 

Volume % Avg Std DevLOS

35.2

10.0

27.8

45.1

5.8

20.0

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

D

A

B

Std Dev

9

5

-- 

7

13

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

200

161

361

695

205

166

371

724

19.7

19.0

19.4

20.9

-- 

-- 

-- 

-- 

B

B

B

C

17

13

-- 

-- 

92

100

94

91

98

95

98

97

97

96

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

7

3

6

16

3

3

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

38.8

30.4

7.0

25.5

35.6

39.3

-- 

-- 

-- 

-- 

-- 

-- 

D

C

A

C

D

D

Std Dev

2

2

2

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

10

22

190

13

224

5

11

24

195

13

232

19.3

29.0

47.1

5.2

2.5

9.1

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

A

A

A

2

-- 

6

14

4

-- 

20

351

2

374

624

26

358

3

387

645

46.9

16.7

8.6

18.3

15.4

-- 

-- 

-- 

-- 

-- 

D

B

A

B

B

3

13

1

-- 

-- 

88

100

120

100

100

100

100

91

92

97

100

97

77

98

67

97

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

17

2

38

57

27

5

16

3

39

58

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

40.0

35.9

9.3

19.5

41.3

34.9

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

B

D

C

Std Dev

5

1

5

-- 

7

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

8

39

5

144

18

168

8

42

5

158

21

184

7.4

34.0

45.1

16.3

3.8

15.8

-- 

-- 

-- 

-- 

-- 

-- 

A

C

D

B

A

B

3

-- 

4

12

4

-- 

58

134

26

217

481

58

145

24

226

511

51.9

7.3

2.9

18.6

19.0

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

7

15

5

-- 

-- 

106

67

97

98

93

100

100

93

100

91

86

91

100

92

108

96

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

91

161

252

185

22

207

95

168

263

203

24

226

Avg

 Demand 

Volume % Avg Std DevLOS

34.3

19.8

25.1

19.4

5.3

17.8

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

B

A

B

Std Dev

10

12

-- 

14

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

66

128

194

653

66

132

197

687

40.1

8.8

19.4

21.1

-- 

-- 

-- 

-- 

D

A

B

C

8

14

-- 

-- 

96

96

96

91

92

92

100

97

98

95

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

60

19

79

59

288

347

68

21

89

66

305

371

Avg

 Demand 

Volume % Avg Std DevLOS

35.5

8.5

29.2

53.3

6.2

14.2

-- 

-- 

-- 

-- 

-- 

-- 

D

A

C

D

A

B

Std Dev

10

6

-- 

7

17

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

174

66

240

666

176

71

247

708

11.8

5.0

9.9

14.4

-- 

-- 

-- 

-- 

B

A

A

B

13

8

-- 

-- 

88

90

89

89

94

94

99

93

97

94

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

11

2

30

44

3

6

13

3

29

45

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

47.7

26.0

13.3

22.8

42.6

34.5

-- 

-- 

-- 

-- 

-- 

-- 

D

C

B

C

D

C

Std Dev

4

1

6

-- 

2

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

28

36

10

335

4

349

29

37

11

358

5

374

12.2

17.9

43.3

10.4

5.7

11.3

-- 

-- 

-- 

-- 

-- 

-- 

B

B

D

B

A

B

5

-- 

3

15

1

-- 

12

198

3

214

643

13

205

3

221

676

60.9

10.4

4.9

13.1

13.1

-- 

-- 

-- 

-- 

-- 

E

B

A

B

B

2

17

1

-- 

-- 

85

67

103

98

100

120

97

97

91

94

80

93

92

97

100

97

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

34

8

72

114

24

2

37

8

71

116

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

39.8

41.2

20.9

28.0

44.9

43.6

-- 

-- 

-- 

-- 

-- 

-- 

D

D

C

C

D

D

Std Dev

5

3

8

-- 

4

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

29

3

146

20

169

3

29

5

153

21

179

7.8

41.3

44.9

23.4

6.1

21.8

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

C

A

C

1

-- 

1

11

3

-- 

59

177

34

270

582

63

187

32

282

605

51.5

9.7

3.5

18.1

22.3

-- 

-- 

-- 

-- 

-- 

D

A

A

B

C

7

8

7

-- 

-- 

92

100

101

98

100

67

100

100

60

95

95

94

94

95

106

96

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

86

70

156

200

44

244

92

74

166

203

45

247

Avg

 Demand 

Volume % Avg Std DevLOS

36.1

14.7

26.5

24.8

7.7

21.7

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

C

A

C

Std Dev

11

6

-- 

17

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

87

183

270

670

97

189

287

700

50.3

8.3

21.8

22.8

-- 

-- 

-- 

-- 

D

A

C

C

10

15

-- 

-- 

93

95

94

99

98

99

90

97

94

96

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

92

40

132

101

164

265

97

42

139

108

168

276

Avg

 Demand 

Volume % Avg Std DevLOS

40.4

12.2

31.9

54.0

7.4

25.2

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

D

A

C

Std Dev

9

7

-- 

10

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

231

164

394

791

245

168

413

829

30.7

27.6

29.4

28.4

-- 

-- 

-- 

-- 

C

C

C

C

17

6

-- 

-- 

95

95

95

94

98

96

94

98

95

95

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

8

2

4

13

3

2

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

52.7

47.5

5.5

37.5

48.5

53.8

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

D

D

D

Std Dev

2

1

3

-- 

2

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

9

14

33

207

16

256

8

13

34

213

18

266

23.1

33.1

52.9

8.8

3.9

14.1

-- 

-- 

-- 

-- 

-- 

-- 

C

C

D

A

A

B

2

-- 

7

13

4

-- 

24

378

2

404

687

26

397

3

426

721

57.0

21.5

9.7

23.5

20.5

-- 

-- 

-- 

-- 

-- 

E

C

A

C

C

5

19

1

-- 

-- 

100

67

80

81

100

67

113

108

97

97

89

96

92

95

67

95

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

22

2

61

85

30

6

24

3

61

87

32

8

Avg

 Demand 

Volume % Avg Std DevLOS

45.3

48.5

15.8

24.3

81.4

45.6

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

F

D

Std Dev

3

2

7

-- 

5

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

8

44

5

195

27

228

8

47

5

208

29

242

15.6

64.7

56.9

25.6

8.6

24.3

-- 

-- 

-- 

-- 

-- 

-- 

B

E

E

C

A

C

2

-- 

1

16

6

-- 

80

181

22

283

639

87

189

26

303

679

86.3

10.0

3.4

31.0

30.1

-- 

-- 

-- 

-- 

-- 

F

B

A

C

C

6

11

4

-- 

-- 

92

67

98

98

94

75

100

94

100

94

93

94

92

96

85

93

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

109

148

257

257

27

284

121

158

279

271

29

300

Avg

 Demand 

Volume % Avg Std DevLOS

50.3

26.0

36.3

20.2

6.4

18.9

-- 

-- 

-- 

-- 

-- 

-- 

D

C

D

C

A

B

Std Dev

8

14

-- 

13

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

74

172

246

787

79

182

261

839

50.0

12.7

23.9

26.2

-- 

-- 

-- 

-- 

D

B

C

C

8

14

-- 

-- 

90

94

92

95

93

95

94

95

94

94

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

NB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

74

27

101

81

325

406

76

29

105

84

345

429

Avg

 Demand 

Volume % Avg Std DevLOS

42.4

12.7

34.4

56.6

7.9

17.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

E

A

B

Std Dev

11

5

-- 

8

16

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

226

69

295

802

232

71

303

837

15.7

6.5

13.6

18.2

-- 

-- 

-- 

-- 

B

A

B

B

21

5

-- 

-- 

97

93

96

95

94

95

97

97

97

96

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

14

3

26

43

3

6

18

3

29

50

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

52.7

37.9

20.9

32.7

43.9

41.9

-- 

-- 

-- 

-- 

-- 

-- 

D

D

C

C

D

D

Std Dev

3

1

4

-- 

1

3

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

44

53

15

374

6

396

42

50

16

397

8

421

15.9

20.5

50.1

15.5

11.9

16.8

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

B

B

B

9

-- 

4

17

3

-- 

14

235

2

251

743

13

242

3

258

779

83.2

16.1

4.7

19.7

19.0

-- 

-- 

-- 

-- 

-- 

F

B

A

B

B

2

16

1

-- 

-- 

78

100

90

86

100

120

105

106

94

94

75

94

108

97

67

97

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

 

 

SIMTRAFFIC RESULTS – ALTERNATIVE 1A (AT-GRADE INTERSECTION) 



09-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 w/Signal & Widened SR-99

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

13

7

25

45

21

4

14

5

24

43

22

3

Avg

 Demand 

Volume % Avg Std DevLOS

45.8

48.3

18.9

31.3

51.8

41.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

4

3

4

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

28

4

112

9

125

3

27

3

109

8

120

7.7

45.0

55.9

21.8

13.2

22.4

-- 

-- 

-- 

-- 

-- 

-- 

A

D

E

C

B

C

1

-- 

2

8

4

-- 

21

121

30

172

370

22

122

30

174

364

59.5

8.3

3.9

13.8

21.2

-- 

-- 

-- 

-- 

-- 

E

A

A

B

C

6

10

8

-- 

-- 

93

140

104

102

95

133

133

104

133

103

113

104

95

99

100

99

102

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

16

331

79

427

58

381

19

348

73

440

54

397

Avg

 Demand 

Volume % Avg Std DevLOS

62.0

67.0

13.3

56.9

53.9

38.9

-- 

-- 

-- 

-- 

-- 

-- 

E

E

B

E

D

D

Std Dev

3

8

8

-- 

5

21

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

69

508

74

61

22

157

68

519

73

60

22

155

11.2

36.8

73.1

21.9

11.0

44.5

-- 

-- 

-- 

-- 

-- 

-- 

B

D

E

C

B

D

7

-- 

6

7

6

-- 

67

89

136

291

1383

73

87

147

307

1421

52.5

30.5

38.4

39.3

44.4

-- 

-- 

-- 

-- 

-- 

D

C

D

D

D

11

9

10

-- 

-- 

84

95

108

97

107

96

100

98

101

102

100

101

92

102

93

95

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



09-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 w/Signal & Widened SR-99

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

5

4

3

12

3

3

5

3

3

11

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

51.7

40.2

10.2

37.0

41.6

44.6

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

D

D

D

Std Dev

2

1

2

-- 

2

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

10

13

176

9

198

5

11

14

166

8

188

11.6

29.1

45.9

8.8

5.9

11.0

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

A

A

B

2

-- 

4

10

2

-- 

26

291

3

320

541

27

296

3

326

535

47.8

13.7

9.8

16.5

15.2

-- 

-- 

-- 

-- 

-- 

D

B

A

B

B

7

18

2

-- 

-- 

100

133

100

109

100

67

100

91

86

106

113

105

96

98

100

98

101

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



09-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

29

5

48

83

24

3

26

5

47

79

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

62.7

60.0

26.0

41.1

64.8

58.4

-- 

-- 

-- 

-- 

-- 

-- 

E

E

C

D

E

E

Std Dev

9

2

10

-- 

6

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

30

5

127

18

149

3

29

5

134

16

155

16.3

59.4

85.1

41.2

26.9

40.9

-- 

-- 

-- 

-- 

-- 

-- 

B

E

F

D

C

D

2

-- 

2

13

5

-- 

44

164

33

242

503

42

161

29

232

495

51.7

9.6

4.2

16.6

30.4

-- 

-- 

-- 

-- 

-- 

D

A

A

B

C

5

13

5

-- 

-- 

112

100

102

105

100

100

100

103

100

94

113

96

105

102

114

104

102

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

34

378

83

494

66

450

32

405

84

521

66

437

Avg

 Demand 

Volume % Avg Std DevLOS

87.0

104.3

27.8

90.3

55.4

40.8

-- 

-- 

-- 

-- 

-- 

-- 

F

F

C

F

E

D

Std Dev

7

11

10

-- 

8

21

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

88

604

83

75

33

191

79

582

89

82

34

205

16.8

38.9

120.7

30.7

17.8

67.7

-- 

-- 

-- 

-- 

-- 

-- 

B

D

F

C

B

E

11

-- 

4

9

4

-- 

71

114

154

340

1629

84

121

166

371

1679

88.3

58.4

86.9

77.6

66.0

-- 

-- 

-- 

-- 

-- 

F

E

F

E

E

10

9

5

-- 

-- 

106

93

99

95

100

103

111

104

93

91

94

93

85

94

93

92

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



09-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

8

3

6

18

3

3

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

69.7

60.4

8.8

47.8

52.1

62.2

-- 

-- 

-- 

-- 

-- 

-- 

E

E

A

D

D

E

Std Dev

3

2

2

-- 

1

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

11

22

191

13

227

5

11

24

195

13

232

22.8

40.3

64.6

11.6

6.6

16.5

-- 

-- 

-- 

-- 

-- 

-- 

C

D

E

B

A

B

2

-- 

6

18

3

-- 

24

348

3

375

629

26

358

3

387

645

68.6

31.9

47.4

34.3

28.4

-- 

-- 

-- 

-- 

-- 

E

C

D

C

C

3

8

1

-- 

-- 

100

100

120

113

100

100

100

100

92

98

100

98

92

97

100

97

98

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



09-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

9

2

20

32

29

4

8

3

21

32

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

44.9

37.8

8.1

21.0

89.8

48.1

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

F

D

Std Dev

3

1

5

-- 

3

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

40

5

108

10

123

8

42

5

108

11

124

16.4

72.4

56.8

16.0

11.6

17.3

-- 

-- 

-- 

-- 

-- 

-- 

B

E

E

B

B

B

3

-- 

4

14

4

-- 

29

105

23

157

351

29

100

21

150

347

48.3

6.8

3.7

13.9

22.4

-- 

-- 

-- 

-- 

-- 

D

A

A

B

C

5

6

2

-- 

-- 

113

67

95

100

100

80

88

95

100

100

91

99

97

105

110

105

101

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

15

393

66

474

150

372

13

421

61

495

145

368

Avg

 Demand 

Volume % Avg Std DevLOS

81.8

56.1

19.1

51.7

80.5

29.6

-- 

-- 

-- 

-- 

-- 

-- 

F

E

B

D

F

C

Std Dev

3

15

7

-- 

16

11

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

75

597

47

97

18

161

71

584

47

95

16

158

10.8

40.0

86.9

50.3

15.2

57.0

-- 

-- 

-- 

-- 

-- 

-- 

B

D

F

D

B

E

6

-- 

3

6

5

-- 

48

70

59

177

1409

53

66

58

176

1413

84.9

51.4

24.9

51.7

47.4

-- 

-- 

-- 

-- 

-- 

F

D

C

D

D

6

6

10

-- 

-- 

115

93

108

96

103

101

106

102

100

102

113

102

91

106

102

101

100

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



09-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

8

2

24

34

3

3

8

3

26

37

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

45.6

40.4

13.6

22.9

49.0

36.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

2

1

5

-- 

2

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

17

23

7

287

7

300

16

21

8

287

5

300

8.3

17.4

50.7

13.6

8.9

14.4

-- 

-- 

-- 

-- 

-- 

-- 

A

B

D

B

A

B

4

-- 

3

17

2

-- 

12

151

3

166

522

11

153

3

166

524

62.9

8.2

2.7

11.9

14.3

-- 

-- 

-- 

-- 

-- 

E

A

A

B

B

3

13

2

-- 

-- 

100

67

92

92

100

100

106

110

88

100

140

100

109

99

100

100

100

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



02-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

16

3

39

58

27

6

16

3

39

58

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

61.1

38.6

11.7

26.3

133.0

65.7

-- 

-- 

-- 

-- 

-- 

-- 

E

D

B

C

F

E

Std Dev

2

1

6

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

40

7

157

21

186

8

42

5

158

21

184

29.8

105.5

52.6

24.2

17.4

24.5

-- 

-- 

-- 

-- 

-- 

-- 

C

F

D

C

B

C

2

-- 

3

20

4

-- 

51

140

21

213

496

58

145

24

226

511

132.2

13.5

5.6

41.3

38.4

-- 

-- 

-- 

-- 

-- 

F

B

A

D

D

3

11

5

-- 

-- 

100

100

100

100

93

120

88

95

140

99

100

101

88

97

88

94

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

22

429

61

511

171

451

21

495

68

584

168

453

Avg

 Demand 

Volume % Avg Std DevLOS

112.3

110.4

53.0

103.7

120.2

35.8

-- 

-- 

-- 

-- 

-- 

-- 

F

F

D

F

F

D

Std Dev

3

11

6

-- 

7

18

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

90

712

62

143

21

226

95

716

66

137

24

226

16.9

53.6

112.7

65.6

28.0

74.9

-- 

-- 

-- 

-- 

-- 

-- 

B

D

F

E

C

E

11

-- 

6

12

6

-- 

64

111

82

257

1706

66

111

71

247

1774

99.0

65.2

31.7

62.9

72.9

-- 

-- 

-- 

-- 

-- 

F

E

C

E

E

8

12

6

-- 

-- 

105

86

90

88

102

100

95

99

94

104

88

100

97

100

115

104

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



02-Mar-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

13

3

30

45

3

6

13

3

29

45

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

42.6

31.3

14.9

23.7

37.3

36.0

-- 

-- 

-- 

-- 

-- 

-- 

D

C

B

C

D

D

Std Dev

5

1

6

-- 

2

3

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

32

41

9

342

5

356

29

37

11

358

5

374

14.0

19.2

37.4

14.3

7.6

14.7

-- 

-- 

-- 

-- 

-- 

-- 

B

B

D

B

A

B

6

-- 

3

19

2

-- 

11

203

3

217

659

13

205

3

221

676

51.9

13.9

6.4

15.7

15.9

-- 

-- 

-- 

-- 

-- 

D

B

A

B

B

4

11

1

-- 

-- 

100

100

103

100

100

120

110

111

82

96

100

95

85

99

100

98

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

 

 

SIMTRAFFIC RESULTS – ALTERNATIVE 1B (FOUR-LANE SPREAD 
DIAMOND INTERCHANGE) 



11-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

86

60

146

31

42

74

87

60

147

33

43

76

Avg

 Demand 

Volume % Avg Std DevLOS

20.1

10.5

16.1

30.6

7.6

17.4

-- 

-- 

-- 

-- 

-- 

-- 

C

B

B

C

A

B

Std Dev

8

7

-- 

5

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

69

65

133

353

68

65

133

356

22.2

13.0

17.7

17.0

-- 

-- 

-- 

-- 

C

B

B

B

7

11

-- 

-- 

99

100

99

94

98

97

101

100

100

99

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

14

5

23

42

22

3

14

5

24

43

22

3

Avg

 Demand 

Volume % Avg Std DevLOS

40.5

44.3

12.0

25.3

49.9

41.5

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

3

2

4

-- 

4

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

29

2

107

9

117

3

27

3

109

8

120

8.1

44.7

45.9

12.0

6.5

12.3

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

2

-- 

1

8

3

-- 

19

121

30

170

358

22

122

30

174

364

53.9

5.7

2.3

10.5

15.6

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

4

12

6

-- 

-- 

100

100

96

98

100

100

100

107

67

97

100

98

86

99

100

98

98

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



11-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

57

68

126

129

19

147

54

68

122

133

22

155

Avg

 Demand 

Volume % Avg Std DevLOS

34.8

11.8

22.3

13.4

6.1

12.5

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

B

A

B

Std Dev

6

8

-- 

9

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

74

102

175

448

73

106

179

457

38.4

8.9

21.3

18.7

-- 

-- 

-- 

-- 

D

A

C

B

16

9

-- 

-- 

106

100

103

97

86

95

101

96

98

98

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

16

73

88

66

117

183

19

73

92

73

114

188

Avg

 Demand 

Volume % Avg Std DevLOS

39.5

11.2

16.2

77.5

4.1

30.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

E

A

C

Std Dev

5

7

-- 

7

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

166

144

310

581

160

147

307

587

14.8

9.9

12.5

18.8

-- 

-- 

-- 

-- 

B

A

B

B

21

7

-- 

-- 

84

99

96

90

103

97

104

98

101

99

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

2 



11-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

4

3

4

11

2

3

5

3

3

11

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

46.9

26.8

4.8

27.5

51.6

34.5

-- 

-- 

-- 

-- 

-- 

-- 

D

C

A

C

D

C

Std Dev

1

1

2

-- 

2

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

12

13

167

10

191

5

11

14

166

8

188

8.2

23.9

43.8

9.6

3.6

11.6

-- 

-- 

-- 

-- 

-- 

-- 

A

C

D

A

A

B

3

-- 

3

11

3

-- 

28

293

3

323

536

27

296

3

326

535

56.0

15.4

5.8

18.8

16.5

-- 

-- 

-- 

-- 

-- 

E

B

A

B

B

3

19

1

-- 

-- 

80

100

133

100

67

100

120

109

93

101

125

101

104

99

67

99

100

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

3 



11-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

78

47

125

66

67

133

79

45

124

68

68

137

Avg

 Demand 

Volume % Avg Std DevLOS

19.3

10.6

16.0

36.2

10.6

23.3

-- 

-- 

-- 

-- 

-- 

-- 

B

B

B

D

B

C

Std Dev

10

9

-- 

6

8

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

58

46

104

362

53

45

97

358

24.4

10.6

18.3

19.4

-- 

-- 

-- 

-- 

C

B

B

B

5

8

-- 

-- 

99

104

101

97

99

97

109

102

107

101

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

9

2

17

29

30

6

8

3

21

32

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

42.1

40.0

5.5

19.9

41.6

35.5

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

B

D

D

Std Dev

5

1

5

-- 

6

3

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

9

44

5

104

11

119

8

42

5

108

11

124

10.4

34.8

40.2

13.5

7.3

14.1

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

B

A

B

2

-- 

3

11

4

-- 

27

102

19

149

340

29

100

21

150

347

42.3

6.8

2.5

12.7

16.6

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

4

5

5

-- 

-- 

113

67

81

91

103

120

100

105

100

96

100

96

93

102

90

99

98

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



11-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

141

68

209

132

14

146

145

71

216

142

16

158

Avg

 Demand 

Volume % Avg Std DevLOS

34.9

13.6

28.0

15.6

5.1

14.6

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

B

A

B

Std Dev

12

7

-- 

12

2

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

53

82

135

490

53

79

132

505

34.8

9.3

19.3

21.6

-- 

-- 

-- 

-- 

C

A

B

C

9

11

-- 

-- 

97

96

97

93

88

92

100

104

102

97

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

13

59

73

40

234

274

13

61

74

47

239

287

Avg

 Demand 

Volume % Avg Std DevLOS

42.2

14.4

19.5

55.1

4.0

11.5

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

E

A

B

Std Dev

2

5

-- 

7

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

124

56

180

526

118

58

176

537

8.5

3.2

6.8

11.0

-- 

-- 

-- 

-- 

A

A

A

B

16

6

-- 

-- 

100

97

99

85

98

95

105

97

102

98

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

2 



11-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

8

3

29

41

3

3

8

3

26

37

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

39.7

36.4

12.1

19.5

45.3

46.8

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

B

D

D

Std Dev

2

1

5

-- 

2

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

17

23

8

275

7

289

16

21

8

287

5

300

6.8

17.4

41.4

13.2

4.3

13.8

-- 

-- 

-- 

-- 

-- 

-- 

A

B

D

B

A

B

3

-- 

3

9

3

-- 

10

154

3

167

519

11

153

3

166

524

61.6

9.4

1.8

12.3

13.9

-- 

-- 

-- 

-- 

-- 

E

A

A

B

B

3

14

1

-- 

-- 

100

100

112

111

100

100

106

110

100

96

120

96

91

101

100

101

99

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

3 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

99

72

170

48

59

107

97

68

166

47

58

105

Avg

 Demand 

Volume % Avg Std DevLOS

24.5

12.6

19.5

45.9

10.5

26.4

-- 

-- 

-- 

-- 

-- 

-- 

C

B

B

D

B

C

Std Dev

11

7

-- 

4

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

65

94

160

437

71

97

168

439

25.1

16.7

20.2

21.4

-- 

-- 

-- 

-- 

C

B

C

C

7

10

-- 

-- 

102

106

102

102

102

102

92

97

95

100

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

27

6

51

85

27

3

26

5

47

79

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

50.0

48.5

21.3

32.6

65.3

74.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

C

C

E

E

Std Dev

4

2

12

-- 

4

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

33

6

138

16

159

3

29

5

134

16

155

12.5

62.1

58.1

26.7

14.2

26.6

-- 

-- 

-- 

-- 

-- 

-- 

B

E

E

C

B

C

1

-- 

2

6

6

-- 

42

153

30

224

501

42

161

29

232

495

44.5

12.2

4.0

17.2

25.7

-- 

-- 

-- 

-- 

-- 

D

B

A

B

C

6

14

5

-- 

-- 

104

120

109

108

113

100

100

114

120

103

100

103

100

95

103

97

101

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

70

82

152

177

35

211

66

79

145

171

34

205

Avg

 Demand 

Volume % Avg Std DevLOS

45.2

19.5

31.3

18.7

8.1

17.0

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

B

A

B

Std Dev

9

10

-- 

11

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

87

143

230

593

84

153

237

587

49.6

9.2

24.4

23.6

-- 

-- 

-- 

-- 

D

A

C

C

11

9

-- 

-- 

106

104

105

103

100

103

104

93

97

101

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

32

87

119

85

154

238

32

84

116

89

147

237

Avg

 Demand 

Volume % Avg Std DevLOS

54.1

14.6

25.2

98.9

8.1

40.4

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

F

A

D

Std Dev

7

6

-- 

6

16

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

204

172

376

733

205

166

371

724

23.2

14.5

19.2

27.0

-- 

-- 

-- 

-- 

C

B

B

C

8

16

-- 

-- 

100

104

103

96

105

100

100

104

101

101

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

2 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

7

4

5

15

2

2

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

68.8

55.1

8.1

45.7

57.1

55.3

-- 

-- 

-- 

-- 

-- 

-- 

E

E

A

D

E

E

Std Dev

2

3

3

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

10

26

198

15

239

5

11

24

195

13

232

16.9

34.0

66.0

27.9

14.8

31.3

-- 

-- 

-- 

-- 

-- 

-- 

B

C

E

C

B

C

2

-- 

3

18

2

-- 

29

365

3

396

660

26

358

3

387

645

66.2

24.6

9.3

27.5

29.4

-- 

-- 

-- 

-- 

-- 

E

C

A

C

C

5

18

2

-- 

-- 

75

133

100

94

67

67

120

91

108

102

115

103

112

102

100

102

102

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

3 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

85

52

137

106

82

188

87

53

139

108

79

187

Avg

 Demand 

Volume % Avg Std DevLOS

28.7

14.6

23.3

62.5

24.0

45.8

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

E

C

D

Std Dev

8

10

-- 

7

15

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

69

71

140

464

63

71

134

461

28.4

14.0

21.1

31.7

-- 

-- 

-- 

-- 

C

B

C

C

7

8

-- 

-- 

98

98

99

98

104

101

110

99

104

101

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

17

4

37

57

26

6

16

3

39

58

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

50.2

39.7

12.7

25.5

70.8

48.9

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

E

D

Std Dev

4

2

5

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

9

41

6

153

20

178

8

42

5

158

21

184

16.8

55.6

57.0

26.5

15.9

26.3

-- 

-- 

-- 

-- 

-- 

-- 

B

E

E

C

B

C

3

-- 

2

8

4

-- 

57

148

26

230

506

58

145

24

226

511

49.3

9.4

2.5

18.4

25.0

-- 

-- 

-- 

-- 

-- 

D

A

A

B

C

7

13

3

-- 

-- 

106

133

92

98

90

120

113

98

120

97

95

97

98

102

108

102

99

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

170

99

269

187

25

212

168

95

263

203

24

226

Avg

 Demand 

Volume % Avg Std DevLOS

47.4

24.0

38.7

13.4

5.6

12.5

-- 

-- 

-- 

-- 

-- 

-- 

D

C

D

B

A

B

Std Dev

16

10

-- 

5

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

65

131

196

677

66

132

197

687

41.5

9.0

19.8

25.1

-- 

-- 

-- 

-- 

D

A

B

C

6

11

-- 

-- 

101

104

102

92

100

94

98

99

99

99

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

21

68

89

59

296

356

21

68

89

66

305

371

Avg

 Demand 

Volume % Avg Std DevLOS

40.9

19.0

24.3

67.5

5.2

15.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

E

A

B

Std Dev

5

9

-- 

7

16

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

171

75

246

691

176

71

247

708

13.6

4.9

11.0

15.1

-- 

-- 

-- 

-- 

B

A

B

B

10

7

-- 

-- 

100

100

100

89

97

96

97

106

100

97

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

2 



09-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

13

3

32

48

3

5

13

3

29

45

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

64.9

42.7

20.1

33.7

49.6

43.4

-- 

-- 

-- 

-- 

-- 

-- 

E

D

C

C

D

D

Std Dev

4

1

5

-- 

2

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

29

36

11

344

6

360

29

37

11

358

5

374

9.6

16.9

49.1

18.7

10.8

19.5

-- 

-- 

-- 

-- 

-- 

-- 

A

B

D

B

B

B

6

-- 

3

20

2

-- 

17

205

2

223

667

13

205

3

221

676

100.5

14.3

2.9

20.6

20.7

-- 

-- 

-- 

-- 

-- 

F

B

A

C

C

4

8

1

-- 

-- 

100

100

110

107

100

100

97

97

100

96

120

96

131

100

67

101

99

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

3 



 

 

 

 

 

 

 

 

 

 

SIMTRAFFIC RESULTS – ALTERNATIVE 1C (FIVE-LANE SPREAD 
DIAMOND INTERCHANGE) 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

43

100

143

41

124

165

46

98

144

46

139

185

Avg

 Demand 

Volume % Avg Std DevLOS

41.7

14.4

22.7

24.4

16.0

18.1

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

C

B

B

Std Dev

7

6

-- 

7

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

100

25

125

433

101

27

128

457

23.9

18.5

22.9

21.0

-- 

-- 

-- 

-- 

C

B

C

C

8

3

-- 

-- 

93

102

99

89

89

89

99

93

98

95

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

135

6

141

7

60

67

141

5

147

8

65

73

Avg

 Demand 

Volume % Avg Std DevLOS

5.9

3.4

5.8

4.6

2.6

2.8

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

13

4

-- 

3

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

12

17

224

5

14

19

239

8.0

6.6

7.0

5.0

-- 

-- 

-- 

-- 

A

A

A

A

2

4

-- 

-- 

96

120

96

88

92

92

100

86

89

94

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

83

54

137

29

39

68

87

60

147

33

43

76

Avg

 Demand 

Volume % Avg Std DevLOS

18.1

9.2

14.6

30.1

9.0

17.9

-- 

-- 

-- 

-- 

-- 

-- 

B

A

B

C

A

B

Std Dev

12

7

-- 

4

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

61

57

117

322

68

65

133

356

22.7

11.0

17.0

16.2

-- 

-- 

-- 

-- 

C

B

B

B

5

5

-- 

-- 

95

90

93

88

91

89

90

86

88

90

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

12

5

24

40

22

3

14

5

24

43

22

3

Avg

 Demand 

Volume % Avg Std DevLOS

40.6

38.4

10.5

22.6

58.2

41.3

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

E

D

Std Dev

3

2

3

-- 

5

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

27

2

97

8

107

3

27

3

109

8

120

7.6

50.6

61.3

11.1

4.8

11.7

-- 

-- 

-- 

-- 

-- 

-- 

A

D

E

B

A

B

2

-- 

2

9

3

-- 

20

113

27

159

334

22

122

30

174

364

58.9

6.4

1.2

12.0

16.3

-- 

-- 

-- 

-- 

-- 

E

A

A

B

B

5

7

6

-- 

-- 

86

100

100

93

100

100

100

100

67

89

100

89

91

93

90

91

92

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

58

63

121

120

19

139

54

68

122

133

22

155

Avg

 Demand 

Volume % Avg Std DevLOS

35.1

8.1

21.0

13.9

4.9

12.6

-- 

-- 

-- 

-- 

-- 

-- 

D

A

C

B

A

B

Std Dev

8

12

-- 

12

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

68

96

164

423

73

106

179

457

42.0

7.8

21.9

18.6

-- 

-- 

-- 

-- 

D

A

C

B

10

9

-- 

-- 

107

93

98

90

86

90

93

91

92

93

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

17

67

84

67

110

177

19

73

92

73

114

188

Avg

 Demand 

Volume % Avg Std DevLOS

40.0

10.4

16.4

51.0

4.2

21.9

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

D

A

C

Std Dev

4

6

-- 

12

12

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

153

140

293

554

160

147

307

587

12.7

11.0

11.9

15.8

-- 

-- 

-- 

-- 

B

B

B

B

11

11

-- 

-- 

89

92

91

92

96

94

95

95

95

94

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

3 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

5

2

2

9

3

2

5

3

3

11

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

47.2

39.0

7.8

35.1

47.5

41.6

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

D

D

D

Std Dev

2

2

1

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

10

13

155

8

175

5

11

14

166

8

188

8.4

25.3

41.9

10.5

4.9

12.5

-- 

-- 

-- 

-- 

-- 

-- 

A

C

D

B

A

B

3

-- 

3

13

2

-- 

26

277

2

305

500

27

296

3

326

535

57.1

18.1

13.6

21.4

18.6

-- 

-- 

-- 

-- 

-- 

E

B

B

C

B

4

12

1

-- 

-- 

80

67

67

82

100

67

120

91

93

93

100

93

96

94

67

94

93

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 9: Southgate Ave. & Skyway Type:

54

48

102

33

128

160

54

46

101

35

136

171

Avg

 Demand 

Volume % Avg Std DevLOS

11.4

13.8

12.5

40.7

16.0

21.0

-- 

-- 

-- 

-- 

-- 

-- 

B

B

B

D

B

C

Std Dev

9

5

-- 

6

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

259

296

555

816

280

326

606

878

35.6

24.8

29.8

25.9

-- 

-- 

-- 

-- 

D

C

C

C

13

19

-- 

-- 

100

104

101

91

94

94

93

91

92

93

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

4 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

22

96

118

92

97

189

24

95

118

100

111

211

Avg

 Demand 

Volume % Avg Std DevLOS

50.1

19.7

25.5

83.8

69.4

76.4

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

F

E

E

Std Dev

3

9

-- 

6

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

136

38

174

481

145

42

187

516

59.6

52.8

58.1

57.3

-- 

-- 

-- 

-- 

E

D

E

E

11

4

-- 

-- 

92

101

100

92

87

90

94

90

93

93

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

112

4

116

10

118

128

116

5

121

13

129

142

Avg

 Demand 

Volume % Avg Std DevLOS

5.5

3.5

5.4

5.5

4.4

4.4

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

7

1

-- 

2

8

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

2

7

8

253

3

8

11

274

13.1

5.4

7.0

5.0

-- 

-- 

-- 

-- 

B

A

A

A

1

3

-- 

-- 

97

80

96

77

91

90

67

75

73

92

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

74

46

120

62

59

121

79

45

124

68

68

137

Avg

 Demand 

Volume % Avg Std DevLOS

18.8

10.2

15.5

31.3

10.9

21.4

-- 

-- 

-- 

-- 

-- 

-- 

B

B

B

C

B

C

Std Dev

12

3

-- 

9

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

48

41

89

330

53

45

97

358

22.3

9.6

16.4

17.9

-- 

-- 

-- 

-- 

C

A

B

B

5

5

-- 

-- 

94

102

97

91

87

88

91

91

92

92

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

8

2

20

30

26

6

8

3

21

32

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

41.3

44.0

7.6

18.8

48.7

34.5

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

B

D

C

Std Dev

2

2

5

-- 

8

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

38

4

102

8

115

8

42

5

108

11

124

6.5

38.5

38.4

13.7

7.3

14.1

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

4

-- 

1

6

2

-- 

26

93

18

138

321

29

100

21

150

347

46.8

6.1

1.4

13.3

17.1

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

4

7

4

-- 

-- 

100

67

95

94

90

120

88

90

80

94

73

93

90

93

86

92

93

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

140

65

206

127

17

143

145

71

216

142

16

158

Avg

 Demand 

Volume % Avg Std DevLOS

35.6

11.1

27.8

15.2

5.4

14.1

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

B

A

B

Std Dev

11

6

-- 

8

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

52

72

123

472

53

79

132

505

37.1

10.5

21.7

22.0

-- 

-- 

-- 

-- 

D

B

C

C

11

6

-- 

-- 

97

92

95

89

100

91

98

91

93

93

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

12

60

72

39

232

271

13

61

74

47

239

287

Avg

 Demand 

Volume % Avg Std DevLOS

42.9

14.0

18.8

75.1

4.5

14.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

E

A

B

Std Dev

3

3

-- 

7

14

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

110

56

166

508

118

58

176

537

8.0

3.5

6.5

12.5

-- 

-- 

-- 

-- 

A

A

A

B

13

6

-- 

-- 

92

98

97

83

97

94

93

97

94

95

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

3 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

8

3

26

38

3

2

8

3

26

37

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

41.6

33.8

11.9

20.3

51.4

33.3

-- 

-- 

-- 

-- 

-- 

-- 

D

C

B

C

D

C

Std Dev

2

2

6

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

15

20

6

277

4

287

16

21

8

287

5

300

6.0

14.7

38.6

13.5

4.4

13.9

-- 

-- 

-- 

-- 

-- 

-- 

A

B

D

B

A

B

3

-- 

4

13

2

-- 

10

140

3

153

498

11

153

3

166

524

59.4

13.2

6.7

16.1

15.1

-- 

-- 

-- 

-- 

-- 

E

B

A

B

B

5

9

1

-- 

-- 

100

100

100

103

67

67

94

95

75

97

80

96

91

92

100

92

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 9: Southgate Ave. & Skyway Type:

312

25

337

33

270

302

329

26

355

32

284

316

Avg

 Demand 

Volume % Avg Std DevLOS

25.1

15.1

24.4

48.3

26.4

28.8

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

D

C

C

Std Dev

14

3

-- 

5

16

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

129

114

243

882

139

118

258

929

21.4

12.8

17.3

24.0

-- 

-- 

-- 

-- 

C

B

B

C

8

9

-- 

-- 

95

96

95

100

95

96

93

97

94

95

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

4 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

60

121

181

75

186

261

63

118

182

82

189

271

Avg

 Demand 

Volume % Avg Std DevLOS

33.8

8.9

17.2

34.0

28.1

29.8

-- 

-- 

-- 

-- 

-- 

-- 

C

A

B

C

C

C

Std Dev

7

6

-- 

10

14

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

132

39

171

612

145

39

184

637

26.1

10.3

22.5

24.0

-- 

-- 

-- 

-- 

C

B

C

C

10

6

-- 

-- 

95

103

99

91

98

96

91

100

92

96

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

181

5

185

6

108

114

179

5

184

8

97

105

Avg

 Demand 

Volume % Avg Std DevLOS

3.6

4.3

3.6

5.7

1.8

2.0

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

15

2

-- 

4

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

13

19

318

5

13

18

308

11.7

5.7

7.4

3.2

-- 

-- 

-- 

-- 

B

A

A

A

2

2

-- 

-- 

101

80

101

75

111

109

120

100

106

103

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

93

65

158

44

55

99

97

68

166

47

58

105

Avg

 Demand 

Volume % Avg Std DevLOS

14.1

9.9

12.3

36.8

7.0

20.3

-- 

-- 

-- 

-- 

-- 

-- 

B

A

B

D

A

C

Std Dev

14

8

-- 

6

8

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

61

95

156

413

71

97

168

439

18.8

9.5

13.1

14.5

-- 

-- 

-- 

-- 

B

A

B

B

8

8

-- 

-- 

96

96

95

94

95

94

85

98

93

94

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

23

5

43

71

26

2

26

5

47

79

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

38.6

39.4

13.7

23.5

45.6

39.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

2

2

4

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

31

4

126

15

145

3

29

5

134

16

155

12.5

42.0

45.9

14.6

6.4

14.5

-- 

-- 

-- 

-- 

-- 

-- 

B

D

D

B

A

B

2

-- 

2

12

5

-- 

41

148

26

216

463

42

161

29

232

495

33.1

5.9

2.1

10.7

16.0

-- 

-- 

-- 

-- 

-- 

C

A

A

B

B

6

9

4

-- 

-- 

85

100

91

90

108

67

100

107

80

94

94

94

98

92

90

93

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

68

75

142

160

33

193

66

79

145

171

34

205

Avg

 Demand 

Volume % Avg Std DevLOS

32.9

11.1

21.4

16.1

7.8

14.7

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

B

A

B

Std Dev

8

9

-- 

10

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

83

140

223

558

84

153

237

587

41.6

5.9

19.2

18.2

-- 

-- 

-- 

-- 

D

A

B

B

10

6

-- 

-- 

103

95

98

94

97

94

99

92

94

95

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

28

82

109

88

141

229

32

84

116

89

147

237

Avg

 Demand 

Volume % Avg Std DevLOS

36.7

12.0

18.2

54.8

5.5

24.4

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

D

A

C

Std Dev

6

7

-- 

7

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

202

154

356

694

205

166

371

724

18.9

17.2

18.1

20.2

-- 

-- 

-- 

-- 

B

B

B

C

12

18

-- 

-- 

88

98

94

99

96

97

99

93

96

96

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

3 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

9

3

5

16

3

2

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

38.0

36.4

5.7

28.5

41.7

47.8

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

D

D

Std Dev

3

2

2

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

9

21

192

11

224

5

11

24

195

13

232

13.0

28.6

51.3

10.7

3.7

14.2

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

B

A

B

2

-- 

5

14

3

-- 

26

337

2

365

613

26

358

3

387

645

62.1

24.2

19.8

26.9

22.3

-- 

-- 

-- 

-- 

-- 

E

C

B

C

C

4

18

1

-- 

-- 

113

67

80

100

100

67

80

82

88

98

85

97

100

94

67

94

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 9: Southgate Ave. & Skyway Type:

49

67

116

50

147

197

53

68

121

53

150

203

Avg

 Demand 

Volume % Avg Std DevLOS

16.7

18.7

17.8

60.6

16.9

28.1

-- 

-- 

-- 

-- 

-- 

-- 

B

B

B

E

B

C

Std Dev

8

9

-- 

5

14

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

300

274

573

887

318

287

605

929

56.1

39.4

48.2

39.7

-- 

-- 

-- 

-- 

E

D

D

D

21

15

-- 

-- 

92

99

96

94

98

97

94

95

95

95

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

4 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

33

111

143

131

164

295

37

113

150

134

171

305

Avg

 Demand 

Volume % Avg Std DevLOS

35.4

10.9

16.5

28.0

19.7

23.4

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

C

B

C

Std Dev

7

12

-- 

9

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

201

53

253

692

208

55

263

718

44.3

30.7

41.5

28.6

-- 

-- 

-- 

-- 

D

C

D

C

11

5

-- 

-- 

89

98

95

98

96

97

96

96

96

96

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

146

4

151

14

173

187

142

5

147

13

176

189

Avg

 Demand 

Volume % Avg Std DevLOS

3.8

4.4

3.8

6.4

3.1

3.4

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

14

2

-- 

4

13

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

10

15

352

5

11

16

353

15.7

6.3

9.5

3.8

-- 

-- 

-- 

-- 

C

A

A

A

1

4

-- 

-- 

103

80

103

108

98

99

100

91

94

100

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

86

52

138

107

76

183

87

53

139

108

79

187

Avg

 Demand 

Volume % Avg Std DevLOS

17.6

9.9

14.7

51.3

7.4

33.0

-- 

-- 

-- 

-- 

-- 

-- 

B

A

B

D

A

C

Std Dev

9

11

-- 

6

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

60

66

126

447

63

71

134

461

25.4

7.6

16.0

22.6

-- 

-- 

-- 

-- 

C

A

B

C

4

8

-- 

-- 

99

98

99

99

96

98

95

93

94

97

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

13

4

40

57

27

4

16

3

39

58

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

40.6

42.3

12.9

21.1

47.6

51.6

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

3

3

6

-- 

4

3

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

38

4

157

20

182

8

42

5

158

21

184

12.0

41.1

49.9

16.7

6.9

16.3

-- 

-- 

-- 

-- 

-- 

-- 

B

D

D

B

A

B

2

-- 

1

11

6

-- 

49

136

22

208

485

58

145

24

226

511

46.8

6.2

2.1

15.4

18.5

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

7

14

7

-- 

-- 

81

133

103

98

93

80

88

90

80

99

95

99

84

94

92

92

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

160

88

248

203

23

226

168

95

263

203

24

226

Avg

 Demand 

Volume % Avg Std DevLOS

39.1

16.8

31.2

19.4

5.7

18.0

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

B

A

B

Std Dev

9

10

-- 

13

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

62

123

185

659

66

132

197

687

27.7

8.2

14.7

22.1

-- 

-- 

-- 

-- 

C

A

B

C

4

13

-- 

-- 

95

93

94

100

96

100

94

93

94

96

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

20

66

86

62

300

362

21

68

89

66

305

371

Avg

 Demand 

Volume % Avg Std DevLOS

38.6

18.4

23.0

30.3

6.0

10.1

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

C

A

B

Std Dev

2

8

-- 

8

13

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

171

72

244

692

176

71

247

708

11.0

5.6

9.4

11.5

-- 

-- 

-- 

-- 

B

A

A

B

15

10

-- 

-- 

95

97

97

94

98

98

97

101

99

98

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

3 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

11

3

25

38

3

6

13

3

29

45

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

45.6

30.4

12.9

23.5

48.7

38.2

-- 

-- 

-- 

-- 

-- 

-- 

D

C

B

C

D

D

Std Dev

2

1

3

-- 

1

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

26

34

9

355

5

368

29

37

11

358

5

374

14.1

20.9

38.9

10.1

3.2

10.7

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

B

A

B

5

-- 

4

17

1

-- 

10

202

2

215

655

13

205

3

221

676

57.7

18.6

9.6

20.4

15.1

-- 

-- 

-- 

-- 

-- 

E

B

A

C

B

2

11

1

-- 

-- 

85

67

86

84

100

120

90

92

82

99

100

98

77

99

67

97

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 9: Southgate Ave. & Skyway Type:

273

43

315

51

326

377

279

45

324

55

334

389

Avg

 Demand 

Volume % Avg Std DevLOS

24.8

16.1

23.6

53.7

29.0

32.3

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

D

C

C

Std Dev

14

5

-- 

6

25

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

172

105

276

968

176

108

284

997

23.7

13.1

19.7

25.9

-- 

-- 

-- 

-- 

C

B

B

C

14

13

-- 

-- 

97

96

97

93

98

97

98

97

97

97

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

4 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

79

143

222

70

207

277

84

139

224

82

245

326

Avg

 Demand 

Volume % Avg Std DevLOS

52.0

9.9

25.0

155.9

146.8

149.1

-- 

-- 

-- 

-- 

-- 

-- 

D

A

C

F

F

F

Std Dev

11

11

-- 

12

2

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

183

47

230

730

195

53

247

797

42.4

19.4

37.7

76.1

-- 

-- 

-- 

-- 

D

B

D

E

13

6

-- 

-- 

94

103

99

85

84

85

94

89

93

92

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

228

5

233

7

112

119

221

5

226

8

126

134

Avg

 Demand 

Volume % Avg Std DevLOS

4.1

4.3

4.1

5.5

2.0

2.2

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

15

3

-- 

3

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

5

13

18

370

5

13

18

379

15.1

6.4

8.8

3.8

-- 

-- 

-- 

-- 

C

A

A

A

3

3

-- 

-- 

103

100

103

88

89

89

100

100

100

98

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

106

75

181

55

67

122

113

79

192

63

74

137

Avg

 Demand 

Volume % Avg Std DevLOS

18.0

11.6

15.3

37.2

7.6

20.9

-- 

-- 

-- 

-- 

-- 

-- 

B

B

B

D

A

C

Std Dev

8

8

-- 

9

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

71

127

199

501

76

132

208

537

24.7

14.8

18.4

17.9

-- 

-- 

-- 

-- 

C

B

B

B

12

11

-- 

-- 

94

95

94

87

91

89

93

96

96

93

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

34

10

68

112

22

3

37

8

71

116

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

39.3

40.0

17.9

26.3

49.5

41.3

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

5

3

8

-- 

7

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

2

27

4

141

22

167

3

29

5

153

21

179

8.4

45.3

50.3

24.1

8.5

22.7

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

C

A

C

1

-- 

2

9

5

-- 

62

181

28

271

578

63

187

32

282

605

55.9

9.5

3.2

19.5

22.9

-- 

-- 

-- 

-- 

-- 

E

A

A

B

C

9

13

7

-- 

-- 

92

125

96

97

92

100

67

93

80

92

105

93

98

97

88

96

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

68

91

159

191

41

232

74

92

166

203

45

247

Avg

 Demand 

Volume % Avg Std DevLOS

40.3

16.0

26.4

21.5

8.0

19.1

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

C

A

B

Std Dev

6

10

-- 

11

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

88

177

265

657

97

189

287

700

47.7

6.8

20.4

21.4

-- 

-- 

-- 

-- 

D

A

C

C

8

10

-- 

-- 

92

99

96

94

91

94

91

94

92

94

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

41

90

131

102

156

258

42

97

139

108

168

276

Avg

 Demand 

Volume % Avg Std DevLOS

40.9

14.3

22.6

71.8

7.0

32.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

E

A

C

Std Dev

6

8

-- 

9

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

229

159

388

776

245

168

413

829

28.7

22.8

26.3

27.8

-- 

-- 

-- 

-- 

C

C

C

C

15

12

-- 

-- 

98

93

94

94

93

93

93

95

94

94

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

3 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

6

3

5

13

3

2

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

50.4

44.8

9.3

34.6

55.8

45.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

E

D

Std Dev

2

1

2

-- 

2

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

12

32

197

18

246

8

13

34

213

18

266

23.9

35.4

51.5

6.5

2.3

12.1

-- 

-- 

-- 

-- 

-- 

-- 

C

D

D

A

A

B

4

-- 

8

15

5

-- 

22

379

2

403

675

26

397

3

426

721

61.8

27.6

17.1

29.4

23.3

-- 

-- 

-- 

-- 

-- 

E

C

B

C

C

5

15

1

-- 

-- 

75

100

100

81

100

67

88

92

94

92

100

92

85

95

67

95

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 9: Southgate Ave. & Skyway Type:

60

91

151

58

151

209

61

95

155

61

161

221

Avg

 Demand 

Volume % Avg Std DevLOS

18.8

24.6

22.3

83.9

16.5

35.3

-- 

-- 

-- 

-- 

-- 

-- 

B

C

C

F

B

D

Std Dev

8

10

-- 

11

9

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

311

254

566

926

332

279

611

987

60.6

38.6

50.7

42.6

-- 

-- 

-- 

-- 

E

D

D

D

10

16

-- 

-- 

98

96

97

95

94

95

94

91

93

94

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

4 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 1: Hegan Lane & Midway Type:

51

122

173

136

193

330

50

132

182

166

232

397

Avg

 Demand 

Volume % Avg Std DevLOS

43.2

11.1

20.6

175.0

166.5

170.0

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

F

F

F

Std Dev

6

12

-- 

15

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

217

58

275

777

268

71

339

918

193.1

176.3

189.6

143.6

-- 

-- 

-- 

-- 

F

F

F

F

7

8

-- 

-- 

102

92

95

82

83

83

81

82

81

85

L

T

Subtotal

T

R

Subtotal

L

R

Subtotal

Total

NB

SB

EB

Signalized

Intersection: 2: Entler Avenue & Midway Type:

174

5

179

11

183

193

168

5

174

13

224

237

Avg

 Demand 

Volume % Avg Std DevLOS

3.9

2.6

3.9

6.3

3.5

3.6

-- 

-- 

-- 

-- 

-- 

-- 

A

A

A

A

A

A

Std Dev

9

1

-- 

3

16

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

10

14

386

5

11

16

426

17.5

7.6

10.6

4.0

-- 

-- 

-- 

-- 

C

A

B

A

3

2

-- 

-- 

104

100

103

85

82

81

80

91

88

91

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Un-Signalized

1 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 3: Southgate Ave. & Midway Type:

88

54

142

121

76

196

95

61

155

147

89

237

Avg

 Demand 

Volume % Avg Std DevLOS

24.8

12.4

20.1

41.5

7.4

28.3

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

D

A

C

Std Dev

7

6

-- 

13

11

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

62

92

154

493

74

95

168

561

31.5

11.2

19.4

23.2

-- 

-- 

-- 

-- 

C

B

B

C

6

9

-- 

-- 

93

89

92

82

85

83

84

97

92

88

T

R

Subtotal

L

T

Subtotal

L

R

Subtotal

Total

NB

SB

WB

Signalized

Intersection: 4: Southgate Ave. & Entler Ave. Type:

23

3

57

82

28

8

24

3

61

87

32

8

Avg

 Demand 

Volume % Avg Std DevLOS

55.0

44.9

15.8

27.6

58.4

44.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

E

D

Std Dev

6

1

9

-- 

7

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

43

6

176

26

208

8

47

5

208

29

242

16.0

48.9

41.0

22.0

9.5

20.9

-- 

-- 

-- 

-- 

-- 

-- 

B

D

D

C

A

C

3

-- 

2

12

5

-- 

82

177

26

284

617

87

189

26

303

679

84.9

12.4

3.1

32.3

29.0

-- 

-- 

-- 

-- 

-- 

F

B

A

C

C

6

14

5

-- 

-- 

96

100

92

94

88

100

88

91

120

85

90

86

94

94

100

94

91

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

151

116

267

235

26

261

158

121

279

271

29

300

Avg

 Demand 

Volume % Avg Std DevLOS

44.9

32.8

39.7

15.5

5.9

14.5

-- 

-- 

-- 

-- 

-- 

-- 

D

C

D

B

A

B

Std Dev

13

10

-- 

17

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

74

169

243

771

79

182

261

839

57.8

9.2

23.9

26.2

-- 

-- 

-- 

-- 

E

A

C

C

11

9

-- 

-- 

96

96

96

87

90

87

94

93

93

92

L

R

Subtotal

T

R

Subtotal

L

T

Subtotal

Total

SB

EB

WB

Signalized

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

26

75

102

71

317

388

29

76

105

84

345

429

Avg

 Demand 

Volume % Avg Std DevLOS

43.7

25.6

30.3

46.5

8.9

15.8

-- 

-- 

-- 

-- 

-- 

-- 

D

C

C

D

A

B

Std Dev

6

9

-- 

7

24

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

217

66

284

773

232

71

303

837

14.6

7.3

12.9

16.6

-- 

-- 

-- 

-- 

B

A

B

B

11

9

-- 

-- 

90

99

97

85

92

90

94

93

94

92

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

3 



26-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

18

4

28

49

3

5

18

3

29

50

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

84.4

40.1

19.3

44.4

48.9

35.9

-- 

-- 

-- 

-- 

-- 

-- 

F

D

B

D

D

D

Std Dev

5

1

5

-- 

2

3

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

40

48

13

368

9

390

42

50

16

397

8

421

15.5

19.4

58.3

25.0

15.1

25.9

-- 

-- 

-- 

-- 

-- 

-- 

B

B

E

C

B

C

6

-- 

3

25

4

-- 

13

225

3

240

727

13

242

3

258

779

72.5

20.8

9.6

23.5

25.9

-- 

-- 

-- 

-- 

-- 

E

C

A

C

C

3

15

1

-- 

-- 

100

133

97

98

67

100

95

96

81

93

113

93

100

93

100

93

93

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 9: Southgate Ave. & Skyway Type:

251

59

310

71

322

393

268

63

332

76

353

429

Avg

 Demand 

Volume % Avg Std DevLOS

22.9

17.4

21.8

119.2

40.5

54.7

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

F

D

D

Std Dev

13

9

-- 

3

24

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

184

111

294

997

195

113

308

1068

26.4

14.6

21.9

34.8

-- 

-- 

-- 

-- 

C

B

C

C

8

9

-- 

-- 

94

94

93

93

91

92

94

98

95

93

L

R

Subtotal

L

T

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

4 



 

 

 

 

 

 

 

 

 

 

SIMTRAFFIC RESULTS – ALTERNATIVE 2 (PARTIAL CLOVERLEAF 
INTERCHANGE) 

 

 

 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

14

5

26

45

20

3

14

5

24

43

22

3

Avg

 Demand 

Volume % Avg Std DevLOS

38.3

34.6

8.5

20.5

56.2

47.3

-- 

-- 

-- 

-- 

-- 

-- 

D

C

A

C

E

D

Std Dev

2

2

5

-- 

5

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

2

25

3

100

8

111

3

27

3

109

8

120

4.8

50.4

55.3

10.2

4.7

11.0

-- 

-- 

-- 

-- 

-- 

-- 

A

D

E

B

A

B

2

-- 

2

10

2

-- 

20

110

27

157

337

22

122

30

174

364

50.7

6.5

1.8

11.3

15.3

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

2

11

5

-- 

-- 

100

80

108

105

91

67

67

93

100

92

100

93

91

90

90

90

93

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

53

62

115

125

21

146

54

68

122

133

22

155

Avg

 Demand 

Volume % Avg Std DevLOS

32.6

6.7

18.6

4.7

1.9

4.3

-- 

-- 

-- 

-- 

-- 

-- 

C

A

B

A

A

A

Std Dev

5

7

-- 

12

3

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

94

71

165

426

106

73

179

457

10.6

3.0

7.3

9.3

-- 

-- 

-- 

-- 

B

A

A

A

14

9

-- 

-- 

98

91

94

94

95

94

89

97

92

93

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

1 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

17

65

82

106

71

176

19

73

92

114

73

188

Avg

 Demand 

Volume % Avg Std DevLOS

40.6

9.7

16.0

4.6

2.9

3.9

-- 

-- 

-- 

-- 

-- 

-- 

D

A

B

A

A

A

Std Dev

6

7

-- 

11

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

151

132

283

541

160

147

307

587

4.9

4.7

4.8

6.2

-- 

-- 

-- 

-- 

A

A

A

A

16

8

-- 

-- 

89

89

89

93

97

94

94

90

92

92

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

4

3

3

11

3

3

5

3

3

11

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

42.1

39.6

6.9

31.1

39.9

45.5

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

D

D

Std Dev

2

1

1

-- 

2

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

13

13

149

9

171

5

11

14

166

8

188

12.7

26.7

40.4

9.5

4.2

11.5

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

A

A

B

2

-- 

3

9

3

-- 

26

270

2

298

493

27

296

3

326

535

51.6

14.4

12.2

17.6

16.0

-- 

-- 

-- 

-- 

-- 

D

B

B

B

B

6

9

1

-- 

-- 

80

100

100

100

100

100

140

118

93

90

113

91

96

91

67

91

92

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

8

2

18

28

27

5

8

3

21

32

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

40.1

43.5

7.1

19.1

50.2

36.4

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

B

D

D

Std Dev

4

1

4

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

40

5

104

10

119

8

42

5

108

11

124

7.3

40.3

52.4

12.3

5.6

13.5

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

2

-- 

2

10

4

-- 

28

92

19

139

326

29

100

21

150

347

43.0

6.4

1.7

13.1

17.1

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

5

3

5

-- 

-- 

100

67

86

88

93

100

88

95

100

96

91

96

97

92

90

93

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

142

67

209

133

14

147

145

71

216

142

16

158

Avg

 Demand 

Volume % Avg Std DevLOS

32.5

10.7

25.5

6.5

1.7

6.0

-- 

-- 

-- 

-- 

-- 

-- 

C

B

C

A

A

A

Std Dev

7

6

-- 

8

3

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

74

50

123

480

79

53

132

505

13.2

2.5

8.9

15.3

-- 

-- 

-- 

-- 

B

A

A

B

7

8

-- 

-- 

98

94

97

94

88

93

94

94

93

95

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

1 



06-Feb-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

13

57

70

231

48

279

13

61

74

239

47

287

Avg

 Demand 

Volume % Avg Std DevLOS

41.0

13.5

18.4

5.0

2.8

4.7

-- 

-- 

-- 

-- 

-- 

-- 

D

B

B

A

A

A

Std Dev

3

8

-- 

12

4

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

110

54

164

513

118

58

176

537

2.9

1.9

2.6

5.9

-- 

-- 

-- 

-- 

A

A

A

A

7

8

-- 

-- 

92

93

95

97

102

97

93

93

93

96

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

7

2

24

33

2

3

8

3

26

37

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

40.6

32.7

10.5

18.8

38.6

33.4

-- 

-- 

-- 

-- 

-- 

-- 

D

C

B

B

D

C

Std Dev

3

1

5

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

14

18

7

274

5

285

16

21

8

287

5

300

6.6

13.7

43.5

13.0

4.5

13.7

-- 

-- 

-- 

-- 

-- 

-- 

A

B

D

B

A

B

2

-- 

3

12

2

-- 

10

141

3

154

491

11

153

3

166

524

63.0

7.1

4.0

10.5

13.0

-- 

-- 

-- 

-- 

-- 

E

A

A

B

B

3

12

2

-- 

-- 

88

67

92

89

67

67

88

86

88

95

100

95

91

92

100

93

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

25

5

45

75

22

2

26

5

47

79

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

38.8

43.2

14.0

24.3

44.1

41.7

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

D

D

Std Dev

5

2

6

-- 

5

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

3

27

6

132

15

153

3

29

5

134

16

155

8.2

40.0

48.5

17.4

8.1

17.6

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

B

A

B

1

-- 

2

14

4

-- 

37

155

27

218

473

42

161

29

232

495

48.7

9.0

2.8

15.0

18.7

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

7

9

5

-- 

-- 

96

100

96

95

92

67

100

93

120

99

94

98

88

96

93

94

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

64

75

139

163

35

199

66

79

145

171

34

205

Avg

 Demand 

Volume % Avg Std DevLOS

41.6

10.2

24.7

5.0

2.4

4.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

A

A

A

Std Dev

6

8

-- 

11

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

144

78

222

559

153

84

237

587

9.5

5.3

8.0

10.9

-- 

-- 

-- 

-- 

A

A

A

B

11

9

-- 

-- 

97

94

96

95

103

97

94

93

94

95

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

32

84

116

145

82

227

32

84

116

147

89

237

Avg

 Demand 

Volume % Avg Std DevLOS

42.7

12.3

20.6

5.0

3.9

4.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

A

A

A

Std Dev

3

8

-- 

8

6

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

190

161

351

694

205

166

371

724

6.2

6.1

6.1

8.0

-- 

-- 

-- 

-- 

A

A

A

A

11

15

-- 

-- 

100

100

100

98

92

96

93

97

95

96

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

7

3

5

15

2

2

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

48.4

43.1

5.1

32.6

39.3

47.3

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

D

D

Std Dev

2

1

2

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

6

9

24

190

13

227

5

11

24

195

13

232

21.7

30.1

45.2

6.2

2.3

10.0

-- 

-- 

-- 

-- 

-- 

-- 

C

C

D

A

A

B

3

-- 

6

13

4

-- 

21

337

3

361

612

26

358

3

387

645

46.4

19.2

17.3

20.8

17.2

-- 

-- 

-- 

-- 

-- 

D

B

B

C

B

6

23

2

-- 

-- 

88

100

100

94

67

67

120

82

100

97

100

98

81

94

100

93

95

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

13

3

35

51

28

5

16

3

39

58

29

5

Avg

 Demand 

Volume % Avg Std DevLOS

44.9

45.3

9.1

20.1

46.2

41.3

-- 

-- 

-- 

-- 

-- 

-- 

D

D

A

C

D

D

Std Dev

4

1

7

-- 

7

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

8

41

5

154

21

180

8

42

5

158

21

184

14.9

39.6

44.3

16.7

6.7

16.4

-- 

-- 

-- 

-- 

-- 

-- 

B

D

D

B

A

B

3

-- 

3

13

4

-- 

56

140

22

218

489

58

145

24

226

511

45.7

7.8

2.5

17.1

19.0

-- 

-- 

-- 

-- 

-- 

D

A

A

B

B

8

9

5

-- 

-- 

81

100

90

88

97

100

100

98

100

97

100

98

97

97

92

96

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

159

89

248

193

24

216

168

95

263

203

24

226

Avg

 Demand 

Volume % Avg Std DevLOS

38.3

17.0

30.6

8.5

2.5

7.9

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

A

A

A

Std Dev

12

12

-- 

11

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

128

63

190

655

132

66

197

687

13.5

5.1

10.7

17.3

-- 

-- 

-- 

-- 

B

A

B

B

11

8

-- 

-- 

95

94

94

95

100

96

97

94

96

95

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

20

64

84

290

62

351

21

68

89

305

66

371

Avg

 Demand 

Volume % Avg Std DevLOS

40.6

16.7

22.3

6.3

5.5

6.1

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

A

A

A

Std Dev

5

7

-- 

13

8

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

171

75

247

682

176

71

247

708

4.1

2.9

3.7

7.2

-- 

-- 

-- 

-- 

A

A

A

A

8

7

-- 

-- 

95

94

94

95

94

95

97

106

100

96

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

13

2

29

45

3

6

13

3

29

45

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

56.5

34.7

15.9

28.8

59.5

39.6

-- 

-- 

-- 

-- 

-- 

-- 

E

C

B

C

E

D

Std Dev

3

2

5

-- 

1

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

30

38

12

332

6

350

29

37

11

358

5

374

16.4

22.8

49.3

18.0

10.1

18.9

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

B

B

B

4

-- 

2

17

2

-- 

11

203

2

216

650

13

205

3

221

676

65.1

11.4

5.1

14.1

18.3

-- 

-- 

-- 

-- 

-- 

E

B

A

B

B

2

7

1

-- 

-- 

100

67

100

100

67

120

103

103

109

93

120

94

85

99

67

98

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

34

7

73

113

25

3

37

8

71

116

24

3

Avg

 Demand 

Volume % Avg Std DevLOS

41.0

34.7

16.9

25.2

47.6

45.1

-- 

-- 

-- 

-- 

-- 

-- 

D

C

B

C

D

D

Std Dev

4

3

5

-- 

4

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

4

31

5

147

21

173

3

29

5

153

21

179

9.8

43.1

50.2

25.0

10.8

24.0

-- 

-- 

-- 

-- 

-- 

-- 

A

D

D

C

B

C

1

-- 

2

10

4

-- 

57

180

29

267

584

63

187

32

282

605

50.1

11.7

3.2

19.1

23.0

-- 

-- 

-- 

-- 

-- 

D

B

A

B

C

6

9

6

-- 

-- 

92

88

103

97

104

100

133

107

100

95

100

97

90

96

91

94

97

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

74

85

159

200

46

246

74

92

166

203

45

247

Avg

 Demand 

Volume % Avg Std DevLOS

40.4

12.4

25.4

6.4

3.0

5.8

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

A

A

A

Std Dev

8

9

-- 

7

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

183

90

273

679

189

97

287

700

12.0

6.0

10.0

12.1

-- 

-- 

-- 

-- 

B

A

B

B

14

10

-- 

-- 

100

92

96

99

102

100

97

93

95

97

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

40

93

133

171

103

275

42

97

139

168

108

276

Avg

 Demand 

Volume % Avg Std DevLOS

44.8

13.8

23.1

5.8

5.3

5.6

-- 

-- 

-- 

-- 

-- 

-- 

D

B

C

A

A

A

Std Dev

4

7

-- 

11

10

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

233

155

388

796

245

168

413

829

6.0

6.2

6.1

8.8

-- 

-- 

-- 

-- 

A

A

A

A

14

6

-- 

-- 

95

96

96

102

95

100

95

92

94

96

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

8

3

4

15

2

3

8

3

5

16

3

3

Avg

 Demand 

Volume % Avg Std DevLOS

49.1

41.1

11.4

37.9

60.3

55.8

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

D

E

E

Std Dev

4

1

2

-- 

1

1

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

8

13

32

210

21

263

8

13

34

213

18

266

24.9

38.3

55.4

15.0

7.1

19.2

-- 

-- 

-- 

-- 

-- 

-- 

C

D

E

B

A

B

4

-- 

6

10

4

-- 

25

375

3

403

693

26

397

3

426

721

47.2

22.6

18.4

24.1

22.8

-- 

-- 

-- 

-- 

-- 

D

C

B

C

C

3

19

2

-- 

-- 

100

100

80

94

67

100

100

100

94

99

117

99

96

94

100

95

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

23

2

62

88

31

7

24

3

61

87

32

8

Avg

 Demand 

Volume % Avg Std DevLOS

45.8

51.3

15.9

24.6

73.6

53.5

-- 

-- 

-- 

-- 

-- 

-- 

D

D

B

C

E

D

Std Dev

4

1

9

-- 

8

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

7

45

5

195

26

226

8

47

5

208

29

242

19.1

61.5

47.5

21.7

11.6

21.0

-- 

-- 

-- 

-- 

-- 

-- 

B

E

D

C

B

C

4

-- 

1

10

6

-- 

76

180

26

282

641

87

189

26

303

679

55.9

12.3

3.1

23.3

25.4

-- 

-- 

-- 

-- 

-- 

E

B

A

C

C

8

7

7

-- 

-- 

96

67

102

101

97

88

88

96

100

94

90

93

87

95

100

93

94

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

151

113

265

262

27

289

158

121

279

271

29

300

Avg

 Demand 

Volume % Avg Std DevLOS

36.8

21.0

30.0

10.2

4.0

9.6

-- 

-- 

-- 

-- 

-- 

-- 

D

C

C

B

A

A

Std Dev

11

12

-- 

15

7

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

172

76

248

801

182

79

261

839

13.8

5.3

11.2

16.8

-- 

-- 

-- 

-- 

B

A

B

B

7

7

-- 

-- 

96

93

95

97

93

96

95

96

95

95

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Delays

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC LEVEL OF SERVICE REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

28

71

99

330

84

414

29

76

105

345

84

429

Avg

 Demand 

Volume % Avg Std DevLOS

40.7

23.4

28.3

10.5

7.1

9.8

-- 

-- 

-- 

-- 

-- 

-- 

D

C

C

B

A

A

Std Dev

3

11

-- 

10

5

-- 

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

220

73

292

805

232

71

303

837

5.1

3.0

4.6

10.2

-- 

-- 

-- 

-- 

A

A

A

B

9

12

-- 

-- 

97

93

94

96

100

97

95

103

96

96

L

R

Subtotal

T

R

Subtotal

T

R

Subtotal

Total

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

17

3

30

49

4

5

18

3

29

50

3

5

Avg

 Demand 

Volume % Avg Std DevLOS

64.0

40.5

17.6

34.6

41.1

44.5

-- 

-- 

-- 

-- 

-- 

-- 

E

D

B

C

D

D

Std Dev

5

2

5

-- 

2

2

Volume Served Delay/Veh (sec)                       

Movement

               

Approach 

43

52

14

381

8

403

42

50

16

397

8

421

16.8

21.4

52.7

17.1

10.4

18.2

-- 

-- 

-- 

-- 

-- 

-- 

B

C

D

B

B

B

5

-- 

3

14

2

-- 

13

233

2

248

751

13

242

3

258

779

79.6

14.2

8.1

17.6

19.3

-- 

-- 

-- 

-- 

-- 

E

B

A

B

B

3

13

1

-- 

-- 

94

100

103

98

133

100

100

104

88

96

100

95

100

96

67

96

96

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

L

T

R

Subtotal

Total

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

 

QUEUING RESULTS – NO PROJECT 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

132

321

35

107

605

169

450

1771

500

450

4908

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

136

327

29

106

578

110

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

129

129

129

72

72

72

102

102

102

99

99

99

127

127

127

69

69

69

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

98

632

13

109

515

139

450

1771

500

450

4908

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

97

648

12

92

503

115

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

119

119

83

83

83

102

102

99

99

99

129

129

81

81

81

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

-- 

L

T

R

L

T

R

L

R

L

T

R

NB

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

430

1031

82

292

2719

536

450

1771

500

450

4908

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

435

1013

64

238

2636

522

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

135

135

135

70

70

70

102

102

102

99

99

99

134

134

134

67

67

67

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

Yes

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

446

1534

130

156

2508

534

450

1771

500

450

4908

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

412

1513

60

137

2580

509

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

133

133

133

108

108

108

102

102

102

99

99

99

132

132

132

123

123

123

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

Yes

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

Yes

Yes

Yes

Yes

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

452

1813

79

246

4948

542

450

1771

500

450

4908

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

452

1935

66

216

5493

592

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

Yes

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

141

141

141

75

75

75

102

102

102

99

99

99

137

137

137

75

75

75

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

Yes

Yes

Yes

Yes

Yes

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 No Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 6: Southgate Avenue & SR 99 Type:

345

1811

21

189

4951

503

450

1771

500

450

4908

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

315

1810

16

153

5518

511

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Yes

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

143

143

143

110

110

110

102

102

102

99

99

99

135

135

135

115

115

115

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

Yes

Yes

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



 

 

 

 

 

 

 

 

 

 

 

 

QUEUING RESULTS – ALTERNATIVE 1 (TWO-QUADRANT PARTIAL 
CLOVERLEAF INTERCHANGE) 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

67

93

93

96

38

38

150

1361

1361

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

67

84

84

100

34

34

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

29

150

33

119

147

33

150

3515

150

150

466

466

28

148

27

121

131

29

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

190

92

181

42

262

123

300

300

466

250

350

798

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

189

80

180

49

261

109

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

137

39

326

118

278

265

250

1822

350

798

477

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

136

36

330

104

270

269

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

36

37

37

29

33

33

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

36

33

33

22

34

34

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

71

190

39

121

196

8

150

477

150

150

3703

150

75

172

32

123

173

6

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

48

86

86

138

69

69

150

1362

1362

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

49

78

78

142

66

66

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

49

214

65

132

130

25

150

3504

150

150

466

466

45

204

55

137

107

23

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

197

121

189

46

227

107

300

300

466

250

350

798

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

193

118

189

49

222

106

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

104

33

192

118

184

100

250

1822

350

798

477

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

105

36

186

113

173

85

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

55

69

69

23

53

53

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

53

69

69

24

50

50

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

69

175

20

61

121

10

150

477

150

150

3703

150

68

161

15

57

115

8

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

128

161

161

85

30

30

150

1349

1349

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

128

147

147

86

31

31

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

42

180

44

151

160

39

150

3513

150

150

466

150

39

170

46

159

152

42

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

161

155

239

52

324

94

300

300

466

250

350

798

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

166

161

223

56

341

87

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

144

69

331

166

424

321

250

1822

350

798

477

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

141

70

339

157

408

369

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

Yes

L

R

L

T

T

R

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

49

44

44

24

41

41

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

53

41

41

23

40

40

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

118

110

34

127

372

9

150

477

150

150

3703

150

116

104

30

124

375

7

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

96

110

110

111

62

62

150

1350

1350

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

91

98

98

109

56

56

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

41

163

49

175

297

48

150

3502

150

150

466

150

40

167

49

191

295

44

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

218

224

254

76

267

126

300

300

466

250

350

798

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

215

217

243

55

270

120

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 3)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

118

52

259

149

225

93

250

1822

350

798

477

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

115

52

255

145

220

89

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

68

91

91

30

110

110

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

69

87

87

28

102

102

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

102

283

49

72

172

17

150

477

150

150

3703

150

91

294

38

68

169

15

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

164

282

282

110

28

28

150

1349

1349

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

165

276

276

115

29

29

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

55

228

55

177

272

67

150

3513

150

150

466

150

47

239

58

197

257

68

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

178

174

349

85

330

213

300

300

466

250

350

798

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

179

172

362

81

339

176

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

NB

EB

WB

Signalized

1 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 3)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

182

89

354

388

518

330

250

1822

350

798

477

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

174

83

384

385

547

378

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

Yes

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

Yes

-- 

Yes

Yes

L

R

L

T

T

R

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

72

30

30

28

67

67

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

67

30

30

28

61

61

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

150

208

66

144

432

12

150

477

150

150

3703

150

153

194

50

138

424

9

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 

bboas
Text Box
(Alternative 1)



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

148

174

174

144

144

144

150

1350

1350

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

134

166

166

156

136

136

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

72

285

153

189

452

34

150

3502

150

150

466

150

68

285

129

196

511

32

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

266

261

318

85

303

301

300

300

466

250

350

798

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

269

257

334

78

310

263

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

NB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

157

88

329

273

312

89

250

1822

350

798

477

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

148

76

327

239

294

88

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

SB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

96

109

109

35

135

135

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

92

106

106

33

133

133

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

121

415

71

111

292

16

150

477

150

150

3703

150

112

436

61

109

286

12

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

 

 

QUEUING RESULTS – ALTERNATIVE 1A (AT-GRADE INTERSECTION) 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 w/Signal & Widened SR-99

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

89

151

151

125

35

35

150

1354

1354

150

1547

1547

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

85

142

142

114

37

37

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

73

330

61

134

110

43

150

1193

150

200

867

200

64

326

55

137

104

45

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

118

558

169

130

429

103

450

4596

500

600

5666

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

102

559

153

127

437

99

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

197

92

56

164

595

340

250

867

250

250

888

300

195

91

52

162

548

380

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 w/Signal & Widened SR-99

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

43

42

42

22

40

40

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

43

40

40

22

35

35

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

90

160

58

149

303

45

150

888

150

150

3701

150

87

151

40

142

285

33

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

159

234

234

124

86

86

150

1354

1354

150

1547

1547

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

166

217

217

130

71

71

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

59

547

160

201

197

39

150

1193

150

200

867

200

59

559

141

201

166

47

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

489

996

447

144

517

146

450

4596

500

600

5666

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

480

1015

390

143

502

146

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

270

315

104

242

839

332

250

867

250

250

888

300

288

293

99

237

884

331

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

Yes

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 w/Signal & Widened SR-99

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

81

49

49

36

41

41

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

78

46

46

32

41

41

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

136

231

90

148

701

43

150

888

150

150

3701

150

134

220

73

148

699

31

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 w/Signal & Widened SR-99

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

59

76

76

150

99

99

150

1354

1354

150

1547

1547

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

58

70

70

158

105

105

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

48

259

67

143

96

40

150

1193

150

200

867

200

45

251

60

148

89

38

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

154

657

308

367

398

99

450

4596

500

600

5666

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

143

659

258

368

384

96

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

179

221

68

176

166

223

250

867

250

250

888

300

179

220

65

179

163

221

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 w/Signal & Widened SR-99

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 8: Southgate Ave. & Southgate Lane Type:

65

99

99

32

62

62

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

65

91

91

29

60

60

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

76

376

21

75

129

11

150

888

150

150

3701

150

73

382

15

72

129

8

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Default Project Name

Default Scenario Name

Default TOD

2000

1

10

Report Name Here

SIMTRAFFIC QUEUING REPORT

Analysis Period: Hourly

Intersection: 4: Southgate Ave. & Entler Ave. Type:

94

122

122

172

247

247

150

1354

1354

150

1547

1547

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

93

108

108

181

218

218

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

75

425

152

226

417

57

150

1193

150

200

867

200

66

403

126

246

385

44

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 6: Southgate Ave. & SR 99 Type:

292

1199

495

525

554

150

450

4596

500

600

5666

500

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

260

1207

484

540

532

142

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

256

414

237

232

327

267

250

867

250

250

888

300

260

407

229

234

310

280

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

1 



11-Mar-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Default Project Name

Default Scenario Name

Default TOD

2000

1

10

Report Name Here

SIMTRAFFIC QUEUING REPORT

Analysis Period: Hourly

Intersection: 8: Southgate Ave. & Southgate Lane Type:

76

89

89

27

115

115

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

77

87

87

26

114

114

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

76

395

51

71

185

20

150

888

150

150

3701

150

74

415

38

69

180

16

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

 

 

QUEUING RESULTS – ALTERNATIVE 1B (FOUR-LANE SPREAD DIAMOND 
INTERCHANGE) 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

67

99

99

113

36

36

150

1361

1361

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

71

96

96

113

37

37

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

31

166

32

119

139

39

150

3471

150

200

464

200

30

171

29

123

132

41

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

112

135

193

61

272

138

500

1870

464

250

350

829

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

113

135

186

61

290

124

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

86

83

329

144

362

259

1700

500

350

829

474

474

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

86

76

339

143

355

243

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

47

33

33

25

34

34

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

44

34

34

23

34

34

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

96

164

51

137

355

14

150

474

150

150

3703

150

90

159

46

137

337

12

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

57

58

58

128

75

75

150

1362

1362

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

62

53

53

121

58

58

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

42

170

54

131

162

58

150

3458

150

200

464

200

41

174

42

127

137

52

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

215

120

187

55

229

140

500

1870

464

250

350

829

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

211

113

174

55

217

124

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

77

76

186

71

180

67

1700

500

350

829

474

474

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

80

78

186

60

191

64

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

56

95

95

30

62

62

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

57

90

90

29

58

58

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

100

290

67

74

146

11

150

474

150

150

3703

150

94

298

59

67

139

8

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

143

192

192

152

67

67

150

1361

1361

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

144

194

194

157

66

66

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

78

417

127

204

321

117

150

3471

150

200

464

200

72

431

112

205

324

97

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

162

206

326

109

328

175

500

1870

464

250

350

829

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

154

187

338

102

335

135

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

162

92

377

643

500

408

1700

500

350

829

474

474

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

166

93

426

652

525

379

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

Yes

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

Yes

-- 

Yes

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

70

48

48

23

38

38

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

71

48

48

22

38

38

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

163

400

109

161

592

12

150

474

150

150

3703

150

175

400

97

161

616

8

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

88

118

118

127

122

122

150

1362

1362

150

1564

1564

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

87

107

107

127

124

124

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

72

398

163

262

274

59

150

3458

150

463

463

250

66

403

133

262

239

56

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

252

205

201

61

235

142

500

1858

463

250

350

829

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

250

198

208

57

228

128

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



09-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project - 4 Lane Overcrossing

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

102

105

292

92

355

91

1700

500

350

829

474

474

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

103

98

275

87

308

83

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

90

130

130

29

94

94

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

95

127

127

24

88

88

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

78

412

85

97

271

8

150

474

150

150

3703

150

73

425

66

100

280

6

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

QUEUING RESULTS – ALTERNATIVE 1C (FIVE-LANE SPREAD DIAMOND 
INTERCHANGE) 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

82

102

102

130

31

31

150

1361

1361

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

77

104

104

131

31

31

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

25

155

24

109

159

36

150

3471

150

150

463

463

21

154

17

114

150

37

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

109

85

221

46

283

83

500

1858

463

250

350

831

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

106

87

211

48

282

65

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

84

71

299

110

245

271

1700

500

350

831

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

85

69

318

94

242

271

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

42

33

33

28

34

34

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

37

35

35

26

34

34

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

82

154

40

135

211

8

150

474

150

150

3657

150

84

154

37

124

192

7

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

52

70

70

123

65

65

150

1362

1362

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

51

68

68

120

61

61

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

41

174

54

129

131

33

150

3458

150

150

463

463

42

170

47

131

120

32

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

204

87

162

55

206

110

500

1858

463

250

350

831

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

207

81

169

54

204

109

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

80

77

209

76

164

79

1700

500

350

831

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

77

77

209

61

155

76

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

54

91

91

29

57

57

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

54

87

87

28

50

50

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

70

294

44

67

127

16

150

474

150

150

3657

150

64

298

33

64

119

10

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

111

155

155

129

36

36

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

108

144

144

121

35

35

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

36

150

52

153

128

52

150

3461

150

150

463

150

32

138

42

161

119

48

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

134

131

263

100

314

100

500

1858

463

250

350

831

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

128

125

259

96

317

84

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

123

84

357

224

404

318

1700

500

350

831

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

126

83

364

155

394

349

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

Yes

-- 

-- 

Yes

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

66

35

35

30

36

36

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

63

34

34

29

34

34

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

138

183

49

132

332

3

150

474

150

150

3657

150

135

177

36

131

339

2

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

88

129

129

131

59

59

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

80

122

122

132

53

53

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

63

170

55

167

193

57

150

3461

150

150

463

150

55

171

55

179

186

51

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

240

147

267

67

249

80

500

1858

463

250

350

831

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

239

146

272

49

241

81

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

104

103

206

113

170

105

1700

500

350

831

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

105

101

214

114

169

94

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

74

82

82

25

92

92

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

73

81

81

25

91

91

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

70

273

70

95

225

18

150

474

150

150

3657

150

70

265

54

84

230

16

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

163

262

262

110

28

28

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

154

246

246

114

28

28

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

39

215

96

184

315

69

150

3461

150

150

463

150

38

209

82

203

328

64

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

133

182

340

82

368

434

500

1858

463

250

350

831

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

135

178

346

84

365

309

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

Yes

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

178

94

374

588

500

328

1700

500

350

831

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

164

92

414

541

535

366

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

Yes

Yes

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

Yes

-- 

Yes

Yes

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

49

37

37

27

50

50

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

47

39

39

24

47

47

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

165

216

50

128

381

32

150

474

150

150

3657

150

158

191

47

120

391

24

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

120

159

159

136

106

106

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

117

145

145

129

111

111

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

54

233

82

186

440

88

150

3461

150

150

463

150

52

237

77

195

473

80

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

272

383

280

84

303

159

500

1858

463

250

350

831

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

264

368

280

73

303

143

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

L

T

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

122

132

297

185

318

136

1700

500

350

831

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

125

125

291

173

307

130

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

L

T

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

111

140

140

28

125

125

150

1090

1090

150

1736

1736

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

115

138

138

26

121

121

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

109

476

101

84

229

29

150

474

150

150

3657

150

94

501

85

81

219

22

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

QUEUING RESULTS – ALTERNATIVE 2 (PARTIAL CLOVERLEAF 
INTERCHANGE) 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

75

89

89

106

52

52

150

1361

1361

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

77

85

85

112

59

59

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

19

140

30

119

132

34

150

3515

150

150

463

463

18

138

24

118

133

38

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

127

76

90

34

150

47

500

1852

463

250

809

150

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

126

77

84

38

149

44

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

SB

EB

WB

Signalized

1 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

AM

2000

0.92

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

84

67

70

51

113

67

1694

500

809

150

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

92

67

62

52

91

65

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

37

30

30

28

47

47

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

39

34

34

28

44

44

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

90

139

39

131

352

42

150

474

150

150

3703

150

87

144

37

129

338

31

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

72

85

85

126

74

74

150

1362

1362

150

1565

1565

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

67

76

76

132

68

68

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

50

183

47

137

102

29

150

3504

150

150

463

463

48

178

45

133

101

30

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

203

72

108

30

150

58

500

1852

463

250

809

150

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

214

75

106

27

138

52

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

SB

EB

WB

Signalized

1 



06-Feb-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2015 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

71

76

100

36

57

35

1694

500

809

150

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

74

75

103

43

51

32

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

53

76

76

26

48

48

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

53

73

73

24

44

44

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

77

293

54

68

116

12

150

474

150

150

3703

150

74

298

45

62

114

10

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

129

158

158

109

35

35

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

120

142

142

107

34

34

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

48

208

83

162

195

50

150

3512

150

150

463

150

45

202

72

162

171

53

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

141

113

109

33

169

78

500

1852

463

250

809

150

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

132

110

103

37

161

72

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

149

74

87

51

130

87

1694

500

809

150

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

146

75

83

55

120

88

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

50

33

33

26

36

36

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

51

33

33

23

35

35

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

132

142

39

105

510

21

150

474

150

150

3703

150

123

140

37

110

489

17

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

68

85

85

122

64

64

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

68

80

80

127

63

63

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

59

191

67

176

264

39

150

3512

150

150

463

150

50

192

58

193

221

43

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

242

130

137

32

186

64

500

1852

463

250

809

150

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

231

128

131

36

168

61

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2025 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

114

89

136

73

80

43

1694

500

809

150

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

113

87

130

65

84

46

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

79

95

95

32

129

129

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

82

96

96

29

126

126

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

128

423

103

77

207

12

150

474

150

150

3703

150

114

430

78

72

210

10

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

166

235

235

126

35

35

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

168

223

223

125

36

36

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

63

269

134

176

275

42

150

3512

150

150

463

150

55

272

122

198

282

46

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

169

149

149

44

207

103

500

1852

463

250

809

150

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

160

144

145

47

210

93

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

AM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

181

91

110

60

132

85

1694

500

809

150

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

180

88

108

64

128

84

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

55

34

34

23

57

57

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

56

36

36

23

59

59

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

168

267

127

117

557

32

150

474

150

150

3703

150

176

267

113

117

513

25

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 4: Southgate Ave. & Entler Ave. Type:

123

175

175

132

144

144

150

1348

1348

150

1553

1553

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

112

156

156

139

153

153

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

66

264

116

183

339

92

150

3512

150

150

463

150

60

265

108

196

366

72

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Yes

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

Intersection: 5: Southgate Ave. & SR 99 SB Ramps Type:

211

221

239

83

170

75

500

1852

463

250

809

150

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

214

213

223

71

174

77

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

SB

EB

WB

Signalized

1 



27-Jan-09

Including Upstream Queues

Scenario:

Project:

TOD: # of Runs:

HCM:

PHF:

Southgate Interchange

2035 Plus Project (Alternative 2)

PM

2000

0.95

10

Southgate Interchange

SIMTRAFFIC QUEUING REPORT

Analysis Period: 15 Minutes

Intersection: 7: Southgate Ave. & SR 99 NB Ramps Type:

137

117

235

82

142

31

1694

500

809

150

474

300

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

132

118

224

76

126

37

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

-- 

-- 

-- 

-- 

-- 

-- 

L

R

T

R

T

R

NB

EB

WB

Signalized

Intersection: 8: Southgate Ave. & Southgate Lane Type:

102

98

98

33

135

135

150

1096

1096

150

1742

1742

Avg

 Storage 

Length  > Storage Avg Std Dev > Storage

98

96

96

30

130

130

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Std Dev

-- 

-- 

-- 

-- 

-- 

-- 

Maximum Queue (ft) 95th Queue (ft)                       

Movement

               

Approach 

115

442

90

95

229

40

150

474

150

150

3703

150

103

444

84

91

244

30

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

L

T

R

L

T

R

L

T

R

L

T

R

NB

SB

EB

WB

Signalized

2 



 

 

 

 

 

 

 

 

 

 

FREEWAY MAINLINE RESULTS 



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1210           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     373            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               784            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               784            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  12.1           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1262           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     390            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               818            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               818            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  12.6           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1592           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     491            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1032           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1032           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  15.9           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1480           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     457            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               959            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               959            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  14.8           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1450           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     407            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               855            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               855            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  13.2           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1571           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     441            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               927            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               927            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  14.3           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1355           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     381            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               799            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               799            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  12.3           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                CB                                                      

Agency or Company:      FP                                                      

Date Performed:         7/26/2008                                               

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2008                                                    

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1287           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     362            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               759            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               759            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  11.7           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/2009                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1540           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     475            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               998            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               998            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  15.4           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1670           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     515            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1082           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1082           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  16.6           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1930           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     596            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1251           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1251           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  19.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1730           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     534            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1121           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1121           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  17.2           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1770           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     497            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1044           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1044           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  16.1           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1980           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     556            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1168           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1168           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  18.0-          pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1830           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     514            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1079           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1079           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  16.6           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2015 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1630           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     458            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               962            pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               962            pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  14.8           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/2009                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1910           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     590            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1238           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1238           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  19.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2130           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     657            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1381           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1381           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  21.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2310           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     713            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1497           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1497           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  23.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2010           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     620            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1303           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1303           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  20.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2120           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     596            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1251           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1251           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  19.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2410           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     677            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1422           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1422           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  21.9           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2350           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     660            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1386           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1386           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  21.3           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2025 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2020           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     567            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1192           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1192           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  18.3           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/2009                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2280           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     704            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1478           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1478           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  22.7           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2610           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     806            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1692           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1692           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.6           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  26.2           pc/mi/ln             

Level of service, LOS                       D                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2690           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     830            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1744           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1744           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.3           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  27.1           pc/mi/ln             

Level of service, LOS                       D                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2300           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     710            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1491           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1491           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  22.9           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2480           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     697            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1463           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1463           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  22.5           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2880           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     809            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1699           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1699           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.5           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  26.3           pc/mi/ln             

Level of service, LOS                       D                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2870           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     806            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1693           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1693           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.6           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  26.2           pc/mi/ln             

Level of service, LOS                       D                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2035 No Project                                         

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2390           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     671            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1410           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1410           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  21.7           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/2009                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1620           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     500            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1050           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1050           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  16.2           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2060           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     636            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1335           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1335           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  20.5           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1830           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     565            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1186           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1186           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  18.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1830           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     565            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1186           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1186           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  18.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1900           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     534            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1121           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1121           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  17.2           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2030           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     570            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1197           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1197           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  18.4           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2290           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     643            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1351           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1351           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  20.8           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2015 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1700           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     478            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1003           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1003           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  15.4           pc/mi/ln             

Level of service, LOS                       B                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/2009                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   1980           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     611            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1283           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1283           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  19.7           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2510           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     775            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1627           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1627           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.8           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  25.1           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2210           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     682            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1432           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1432           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  22.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2110           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     651            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1368           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1368           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  21.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2220           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     624            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1310           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1310           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  20.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2400           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     674            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1416           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1416           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  21.8           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2720           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     764            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1604           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1604           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.9           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  24.7           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2025 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2060           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     579            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1215           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1215           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  18.7           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/2009                                               

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2340           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     722            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1517           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1517           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  23.3           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2860           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     883            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1854           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1854           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              63.4           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  29.2           pc/mi/ln             

Level of service, LOS                       D                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2480           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     765            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1607           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1607           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.9           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  24.8           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   AM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2390           veh/h                

Peak-hour factor, PHF                       0.81                                

Peak 15-min volume, v15                     738            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1549           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1549           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  23.8           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Estates to Southgate                                    

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2560           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     719            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1510           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1510           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  23.2           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 North                                             

From/To:                Southgate to Skyway                                     

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2750           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     772            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1622           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1622           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              64.8           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  25.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Skyway to Southgate                                     

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   3080           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     865            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1817           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1817           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              63.8           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  28.5           pc/mi/ln             

Level of service, LOS                       D                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                



                                                                                

                   HCS+: Basic Freeway Segments Release 5.2                     

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

Phone:                                      Fax:                                

E-mail:                                                                         

                                                                                

_________________________Operational Analysis__________________________________ 

                                                                                

Analyst:                DC                                                      

Agency or Company:      FP                                                      

Date Performed:         1/23/09                                                 

Analysis Time Period:   PM                                                      

Freeway/Direction:      SR 99 South                                             

From/To:                Southgate to Estates                                    

Jurisdiction:                                                                   

Analysis Year:          2035 Plus Project                                       

Description:  SR 99 Southgate PSR                                               

                                                                                

_________________________Flow Inputs and Adjustments___________________________ 

                                                                                

Volume, V                                   2430           veh/h                

Peak-hour factor, PHF                       0.89                                

Peak 15-min volume, v15                     683            v                    

Trucks and buses                            10             %                    

Recreational vehicles                       0              %                    

Terrain type:                               Level                               

    Grade                                   0.00           %                    

    Segment length                          0.00           mi                   

Trucks and buses PCE, ET                    1.5                                 

Recreational vehicle PCE, ER                1.2                                 

Heavy vehicle adjustment, fHV               0.952                               

Driver population factor, fp                1.00                                

Flow rate, vp                               1433           pc/h/ln              

                                                                                

_________________________Speed Inputs and Adjustments__________________________ 

                                                                                

Lane width                                  12.0           ft                   

Right-shoulder lateral clearance            6.0            ft                   

Interchange density                         0.50           interchange/mi       

Number of lanes, N                          2                                   

Free-flow speed:                            Measured                            

     FFS or BFFS                            65.0           mi/h                 

Lane width adjustment, fLW                  0.0            mi/h                 

Lateral clearance adjustment, fLC           0.0            mi/h                 

Interchange density adjustment, fID         0.0            mi/h                 

Number of lanes adjustment, fN              4.5            mi/h                 

Free-flow speed, FFS                        65.0           mi/h                 

                                            Urban Freeway                       

                                                                                

_________________________LOS and Performance Measures__________________________ 

                                                                                

Flow rate, vp                               1433           pc/h/ln              



Free-flow speed, FFS                        65.0           mi/h                 

Average passenger-car speed, S              65.0           mi/h                 

Number of lanes, N                          2                                   

Density, D                                  22.0           pc/mi/ln             

Level of service, LOS                       C                                   

                                                                                

  Overall results are not computed when free-flow speed is less than 55 mph.    

                                                                                

                                                                                

 



 

 

 

 

 

 

 

 

 

 

FREEWAY RAMP RESULTS – ALTERNATIVES 1, 1B, AND 1C 



HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Merge Ramp Junctions Analysis Year 2015 (Alternative 1) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,280 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,415

2 SR-99 NB Southgate Ave. PM 2 65.0 1,620 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,791

3 SR-99 SB Southgate Ave. AM 2 65.0 1,490 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,647

4 SR-99 SB Southgate Ave. PM 2 65.0 1,450 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,603

HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Diverge Ramp Junctions Analysis Year 2015 (Alternative 1) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,620 No 500 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,791

2 SR-99 NB Southgate Ave. PM 2 65.0 1,900 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,100

3 SR-99 SB Southgate Ave. AM 2 65.0 1,830 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,023

4 SR-99 SB Southgate Ave. PM 2 65.0 2,290 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,531

Fehr & Peers
Page 1 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

On-Ramp Data On-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 780 300 300 0.95 Level 0.0% 1.00 2.0% 0.0% 1.5 1.2 0.99 1.00 829

Right 1 35.0 410 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 436

Right 1 35.0 340 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 250 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 266

Off-Ramp Data Off-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 340 150 150 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 280 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 298

Right 1 35.0 340 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 840 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 893

Decel Lane (ft)

Accel Lane (ft)

Fehr & Peers
Page 2 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No

No

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No 400 500 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 571

No

No

No

Fehr & Peers
Page 3 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-2 25-3 1 2 3 PFM (pcph)

No 0.586 1.000 1,415

No 0.586 1.000 1,791

0.586 1.000 1,647

0.586 1.000 1,603

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-13 25-14 5 6 7 PFD (pcph)

No 500 1,000 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 1,141 0.699 1.000 1,791

No 0.694 1.000 2,100

No 0.693 1.000 2,023

No 0.656 1.000 2,531

LEQ PFD Equations

LEQ PFM Equations

Fehr & Peers
Page 4 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Capacity Checks

vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR

(pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

1,415 4,800 No 2,244 4,800 No 0 No No 1,415 2,244 4,600 No 829 2,000 No

1,791 4,800 No 2,226 4,800 No 0 No No 1,791 2,226 4,600 No 436 2,000 No

1,647 4,800 No 2,008 4,800 No 0 No No 1,647 2,008 4,600 No 361 2,000 No

1,603 4,800 No 1,868 4,800 No 0 No No 1,603 1,868 4,600 No 266 2,000 No

Capacity Checks

vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR

(pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

1,791 4,800 No 0 No No 1,791 4400 No 1,429 4,800 No 361 2,000 No

2,100 4,800 No 0 No No 2,100 4400 No 1,802 4,800 No 298 2,000 No

2,023 4,800 No 0 No No 2,023 4400 No 1,661 4,800 No 361 2,000 No

2,531 4,800 No 0 No No 2,531 4400 No 1,638 4,800 No 893 2,000 No

Fehr & Peers
Page 5 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service MS SR (mph) SO (mph) S (mph)

20.7 C 0.337 57.3 0.0 57.3

20.8 C 0.336 57.3 0.0 57.3

19.1 B 0.329 57.4 0.0 57.4

18.0 B 0.325 57.5 0.0 57.5

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service DS SR (mph) SO (mph) S (mph)

18.3 B 0.461 54.4 0.0 54.4

21.0 C 0.455 54.5 0.0 54.5

20.3 C 0.461 54.4 0.0 54.4

24.7 C 0.508 53.3 0.0 53.3

Fehr & Peers
Page 6 of 6

1/29/2009



HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Merge Ramp Junctions Analysis Year 2025 Alternative 1) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,540 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,702

2 SR-99 NB Southgate Ave. PM 2 65.0 1,880 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,078

3 SR-99 SB Southgate Ave. AM 2 65.0 1,660 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,835

4 SR-99 SB Southgate Ave. PM 2 65.0 1,720 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,901

HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Diverge Ramp Junctions Analysis Year 2025 (Alternative 1) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,980 No 500 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,188

2 SR-99 NB Southgate Ave. PM 2 65.0 2,220 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,454

3 SR-99 SB Southgate Ave. AM 2 65.0 2,210 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,443

4 SR-99 SB Southgate Ave. PM 2 65.0 2,720 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 3,006

Fehr & Peers
Page 1 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

On-Ramp Data On-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 970 300 300 0.95 Level 0.0% 1.00 2.0% 0.0% 1.5 1.2 0.99 1.00 1,031

Right 1 35.0 520 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 553

Right 1 35.0 450 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 478

Right 1 35.0 340 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Off-Ramp Data Off-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 440 150 150 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 468

Right 1 35.0 340 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 550 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 585

Right 1 35.0 1,000 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,063

Accel Lane (ft)

Decel Lane (ft)

Fehr & Peers
Page 2 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No

No

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No 400 500 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 571

No

No

No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-2 25-3 1 2 3 PFM (pcph)

No 0.586 1.000 1,702

No 0.586 1.000 2,078

0.586 1.000 1,835

0.586 1.000 1,901

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-13 25-14 5 6 7 PFD (pcph)

No 500 1,000 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 1,141 0.684 1.000 2,188

No 0.682 1.000 2,454

No 0.672 1.000 2,443

No 0.636 1.000 3,006

LEQ PFM Equations

LEQ PFD Equations

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Capacity Checks

vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR

(pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

1,702 4,800 No 2,733 4,800 No 0 No No 1,702 2,733 4,600 No 1,031 2,000 No

2,078 4,800 No 2,631 4,800 No 0 No No 2,078 2,631 4,600 No 553 2,000 No

1,835 4,800 No 2,313 4,800 No 0 No No 1,835 2,313 4,600 No 478 2,000 No

1,901 4,800 No 2,263 4,800 No 0 No No 1,901 2,263 4,600 No 361 2,000 No

Capacity Checks

vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR

(pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

2,188 4,800 No 0 No No 2,188 4400 No 1,721 4,800 No 468 2,000 No

2,454 4,800 No 0 No No 2,454 4400 No 2,092 4,800 No 361 2,000 No

2,443 4,800 No 0 No No 2,443 4400 No 1,858 4,800 No 585 2,000 No

3,006 4,800 No 0 No No 3,006 4400 No 1,943 4,800 No 1,063 2,000 No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service MS SR (mph) SO (mph) S (mph)

24.4 C 0.360 56.7 0.0 56.7

23.9 C 0.354 56.9 0.0 56.9

21.4 C 0.339 57.2 0.0 57.2

21.1 C 0.337 57.2 0.0 57.2

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service DS SR (mph) SO (mph) S (mph)

21.7 C 0.470 54.2 0.0 54.2

24.0 C 0.461 54.4 0.0 54.4

23.9 C 0.481 53.9 0.0 53.9

28.8 D 0.524 53.0 0.0 53.0

Fehr & Peers
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HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Merge Ramp Junctions Analysis Year 2035 (Alternative 1) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,810 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,001

2 SR-99 NB Southgate Ave. PM 2 65.0 2,160 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,387

3 SR-99 SB Southgate Ave. AM 2 65.0 1,850 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,045

4 SR-99 SB Southgate Ave. PM 2 65.0 2,020 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,233

HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Diverge Ramp Junctions Analysis Year 2035 (Alternative 1) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 2,340 No 500 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,586

2 SR-99 NB Southgate Ave. PM 2 65.0 2,560 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,829

3 SR-99 SB Southgate Ave. AM 2 65.0 2,480 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,741

4 SR-99 SB Southgate Ave. PM 2 65.0 3,080 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 3,404

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

On-Ramp Data On-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 1,050 300 300 0.95 Level 0.0% 1.00 2.0% 0.0% 1.5 1.2 0.99 1.00 1,116

Right 1 35.0 590 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 627

Right 1 35.0 540 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 574

Right 1 35.0 410 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 436

Off-Ramp Data Off-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 530 150 150 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 563

Right 1 35.0 400 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 425

Right 1 35.0 630 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 670

Right 1 35.0 1,060 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,127

Accel Lane (ft)

Decel Lane (ft)

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No

No

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No 400 500 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 571

No

No

No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-2 25-3 1 2 3 PFM (pcph)

No 0.586 1.000 2,001

No 0.586 1.000 2,387

0.586 1.000 2,045

0.586 1.000 2,233

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-13 25-14 5 6 7 PFD (pcph)

No 500 1,000 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 1,141 0.669 1.000 2,586

No 0.670 1.000 2,829

No 0.661 1.000 2,741

No 0.623 1.000 3,404

LEQ PFM Equations

LEQ PFD Equations

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Capacity Checks

vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR

(pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

2,001 4,800 No 3,117 4,800 No 0 No No 2,001 3,117 4,600 No 1,116 2,000 No

2,387 4,800 No 3,015 4,800 No 0 No No 2,387 3,015 4,600 No 627 2,000 No

2,045 4,800 No 2,619 4,800 No 0 No No 2,045 2,619 4,600 No 574 2,000 No

2,233 4,800 No 2,669 4,800 No 0 No No 2,233 2,669 4,600 No 436 2,000 No

Capacity Checks

vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR

(pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

2,586 4,800 No 0 No No 2,586 4400 No 2,023 4,800 No 563 2,000 No

2,829 4,800 No 0 No No 2,829 4400 No 2,404 4,800 No 425 2,000 No

2,741 4,800 No 0 No No 2,741 4400 No 2,071 4,800 No 670 2,000 No

3,404 4,800 No 0 No No 3,404 4400 No 2,277 4,800 No 1,127 2,000 No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service MS SR (mph) SO (mph) S (mph)

27.4 C 0.388 56.1 0.0 56.1

26.8 C 0.379 56.3 0.0 56.3

23.8 C 0.354 56.9 0.0 56.9

24.2 C 0.356 56.8 0.0 56.8

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service DS SR (mph) SO (mph) S (mph)

25.1 C 0.479 54.0 0.0 54.0

27.2 C 0.466 54.3 0.0 54.3

26.5 C 0.488 53.8 0.0 53.8

32.2 D 0.529 52.8 0.0 52.8

Fehr & Peers
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HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Merge Ramp Junctions Analysis Year 2015 (Alternative 2) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. (Loop) AM 2 65.0 1,280 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,415

2 SR-99 NB Southgate Ave. (Loop) PM 2 65.0 1,620 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,791

3 SR-99 NB Southgate Ave. (Slip) AM 2 65.0 1,430 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,581

4 SR-99 NB Southgate Ave. (Slip) PM 2 65.0 1,760 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,945

5 SR-99 SB Southgate Ave. (Loop) AM 2 65.0 1,490 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,647

6 SR-99 SB Southgate Ave. (Loop) PM 2 65.0 1,450 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,603

7 SR-99 SB Southgate Ave. (Slip) AM 2 65.0 1,780 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,967

8 SR-99 SB Southgate Ave. (Slip) PM 2 65.0 1,660 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,835

HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Diverge Ramp Junctions Analysis Year 2015 (Alternative 2) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,620 No 500 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,791

2 SR-99 NB Southgate Ave. PM 2 65.0 1,900 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,100

3 SR-99 SB Southgate Ave. AM 2 65.0 1,830 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,023

4 SR-99 SB Southgate Ave. PM 2 65.0 2,290 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,531

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

On-Ramp Data On-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 150 300 300 0.95 Level 0.0% 1.00 2.0% 0.0% 1.5 1.2 0.99 1.00 159

Right 1 35.0 140 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 149

Right 1 35.0 630 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 670

Right 1 35.0 270 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 287

Right 1 35.0 290 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 308

Right 1 35.0 210 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 223

Right 1 35.0 50 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 53

Right 1 35.0 40 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 43

Off-Ramp Data Off-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 340 150 150 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 280 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 298

Right 1 35.0 340 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 840 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 893

Decel Lane (ft)

Accel Lane (ft)

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No

No

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No 400 500 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 571

No

No

No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-2 25-3 1 2 3 PFM (pcph)

No 0.586 1.000 1,415

No 0.586 1.000 1,791

0.586 1.000 1,581

0.586 1.000 1,945

0.586 1.000 1,647

0.586 1.000 1,603

0.586 1.000 1,967

0.586 1.000 1,835

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-13 25-14 5 6 7 PFD (pcph)

No 500 1,000 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 1,141 0.699 1.000 1,791

No 0.694 1.000 2,100

No 0.693 1.000 2,023

No 0.656 1.000 2,531

LEQ PFD Equations

LEQ PFM Equations

Fehr & Peers
Page 4 of 6

1/29/2009



HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Capacity Checks

vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR

(pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

1,415 4,800 No 1,574 4,800 No 0 No No 1,415 1,574 4,600 No 159 2,000 No

1,791 4,800 No 1,939 4,800 No 0 No No 1,791 1,939 4,600 No 149 2,000 No

1,581 4,800 No 2,250 4,800 No 0 No No 1,581 2,250 4,600 No 670 2,000 No

1,945 4,800 No 2,232 4,800 No 0 No No 1,945 2,232 4,600 No 287 2,000 No

1,647 4,800 No 1,955 4,800 No 0 No No 1,647 1,955 4,600 No 308 2,000 No

1,603 4,800 No 1,826 4,800 No 0 No No 1,603 1,826 4,600 No 223 2,000 No

1,967 4,800 No 2,021 4,800 No 0 No No 1,967 2,021 4,600 No 53 2,000 No

1,835 4,800 No 1,877 4,800 No 0 No No 1,835 1,877 4,600 No 43 2,000 No

Capacity Checks

vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR

(pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

1,791 4,800 No 0 No No 1,791 4400 No 1,429 4,800 No 361 2,000 No

2,100 4,800 No 0 No No 2,100 4400 No 1,802 4,800 No 298 2,000 No

2,023 4,800 No 0 No No 2,023 4400 No 1,661 4,800 No 361 2,000 No

2,531 4,800 No 0 No No 2,531 4400 No 1,638 4,800 No 893 2,000 No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service MS SR (mph) SO (mph) S (mph)

15.8 B 0.319 57.7 0.0 57.7

18.7 B 0.327 57.5 0.0 57.5

20.8 C 0.337 57.2 0.0 57.2

20.9 C 0.336 57.3 0.0 57.3

18.7 B 0.328 57.5 0.0 57.5

17.7 B 0.324 57.5 0.0 57.5

19.3 B 0.329 57.4 0.0 57.4

18.2 B 0.325 57.5 0.0 57.5

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service DS SR (mph) SO (mph) S (mph)

18.3 B 0.461 54.4 0.0 54.4

21.0 C 0.455 54.5 0.0 54.5

20.3 C 0.461 54.4 0.0 54.4

24.7 C 0.508 53.3 0.0 53.3

Fehr & Peers
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HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Merge Ramp Junctions Analysis Year 2025 Alternative 2) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. (Loop) AM 2 65.0 1,540 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 1,702

2 SR-99 NB Southgate Ave. (Loop) PM 2 65.0 1,880 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,078

3 SR-99 NB Southgate Ave. (Slip) AM 2 65.0 1,880 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,078

4 SR-99 NB Southgate Ave. (Slip) PM 2 65.0 2,130 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,354

5 SR-99 SB Southgate Ave. (Loop) AM 2 65.0 1,660 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,835

6 SR-99 SB Southgate Ave. (Loop) PM 2 65.0 1,720 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 1,901

7 SR-99 SB Southgate Ave. (Slip) AM 2 65.0 1,980 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,188

8 SR-99 SB Southgate Ave. (Slip) PM 2 65.0 1,970 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,177

HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Diverge Ramp Junctions Analysis Year 2025 (Alternative 2) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 1,980 No 500 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,188

2 SR-99 NB Southgate Ave. PM 2 65.0 2,220 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,454

3 SR-99 SB Southgate Ave. AM 2 65.0 2,210 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,443

4 SR-99 SB Southgate Ave. PM 2 65.0 2,720 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 3,006

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

On-Ramp Data On-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 340 300 300 0.95 Level 0.0% 1.00 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 250 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 266

Right 1 35.0 630 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 670

Right 1 35.0 270 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 287

Right 1 35.0 320 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 340

Right 1 35.0 250 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 266

Right 1 35.0 130 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 138

Right 1 35.0 90 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 96

Off-Ramp Data Off-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 440 150 150 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 468

Right 1 35.0 340 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 361

Right 1 35.0 550 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 585

Right 1 35.0 1,000 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,063

Accel Lane (ft)

Decel Lane (ft)

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No

No

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No 400 500 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 571

No

No

No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-2 25-3 1 2 3 PFM (pcph)

No 0.586 1.000 1,702

No 0.586 1.000 2,078

0.586 1.000 2,078

0.586 1.000 2,354

0.586 1.000 1,835

0.586 1.000 1,901

0.586 1.000 2,188

0.586 1.000 2,177

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-13 25-14 5 6 7 PFD (pcph)

No 500 1,000 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 1,141 0.684 1.000 2,188

No 0.682 1.000 2,454

No 0.672 1.000 2,443

No 0.636 1.000 3,006

LEQ PFM Equations

LEQ PFD Equations

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Capacity Checks

vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR

(pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

1,702 4,800 No 2,064 4,800 No 0 No No 1,702 2,064 4,600 No 361 2,000 No

2,078 4,800 No 2,344 4,800 No 0 No No 2,078 2,344 4,600 No 266 2,000 No

2,078 4,800 No 2,748 4,800 No 0 No No 2,078 2,748 4,600 No 670 2,000 No

2,354 4,800 No 2,641 4,800 No 0 No No 2,354 2,641 4,600 No 287 2,000 No

1,835 4,800 No 2,175 4,800 No 0 No No 1,835 2,175 4,600 No 340 2,000 No

1,901 4,800 No 2,167 4,800 No 0 No No 1,901 2,167 4,600 No 266 2,000 No

2,188 4,800 No 2,327 4,800 No 0 No No 2,188 2,327 4,600 No 138 2,000 No

2,177 4,800 No 2,273 4,800 No 0 No No 2,177 2,273 4,600 No 96 2,000 No

Capacity Checks

vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR

(pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

2,188 4,800 No 0 No No 2,188 4400 No 1,721 4,800 No 468 2,000 No

2,454 4,800 No 0 No No 2,454 4400 No 2,092 4,800 No 361 2,000 No

2,443 4,800 No 0 No No 2,443 4400 No 1,858 4,800 No 585 2,000 No

3,006 4,800 No 0 No No 3,006 4400 No 1,943 4,800 No 1,063 2,000 No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service MS SR (mph) SO (mph) S (mph)

19.5 B 0.331 57.4 0.0 57.4

21.8 C 0.341 57.2 0.0 57.2

24.7 C 0.361 56.7 0.0 56.7

24.1 C 0.355 56.8 0.0 56.8

20.4 C 0.334 57.3 0.0 57.3

20.4 C 0.334 57.3 0.0 57.3

21.7 C 0.340 57.2 0.0 57.2

21.3 C 0.338 57.2 0.0 57.2

Results Speed Estimation

Density, D Level of Int. Var. Inf. Area Out Lns. All vehs.

(pcplpm) Service DS SR (mph) SO (mph) S (mph)

21.7 C 0.470 54.2 0.0 54.2

24.0 C 0.461 54.4 0.0 54.4

23.9 C 0.481 53.9 0.0 53.9

28.8 D 0.524 53.0 0.0 53.0

Fehr & Peers
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HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Merge Ramp Junctions Analysis Year 2035 (Alternative 2) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction On-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. (Loop) AM 2 65.0 1,810 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,001

2 SR-99 NB Southgate Ave. (Loop) PM 2 65.0 2,160 No 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,387

3 SR-99 NB Southgate Ave. (Slip) AM 2 65.0 2,220 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,454

4 SR-99 NB Southgate Ave. (Slip) PM 2 65.0 2,130 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,354

5 SR-99 SB Southgate Ave. (Loop) AM 2 65.0 1,850 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,045

6 SR-99 SB Southgate Ave. (Loop) PM 2 65.0 2,020 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,233

7 SR-99 SB Southgate Ave. (Slip) AM 2 65.0 2,220 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,454

8 SR-99 SB Southgate Ave. (Slip) PM 2 65.0 2,320 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,564

HCM 2000 Jurisdiction Agency or Company Fehr & Peers

Diverge Ramp Junctions Analysis Year 2035 (Alternative 2) Date 1/28/2009

Capacity Analysis Analyst DC Project Description Southgate Interchange

General Information Freeway Data Freeway Volume Adjustment

Freeway/ Analysis SFF V HOV Lane Grade Length Truck/ Flow Rate

Direction Off-ramp Time Period Lanes (mph) (vph) HOV Lane? Volume PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

1 SR-99 NB Southgate Ave. AM 2 65.0 2,340 No 500 0.95 Level 0.0% 1.00 10.0% 0.0% 1.5 1.2 0.95 1.00 2,586

2 SR-99 NB Southgate Ave. PM 2 65.0 2,560 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,829

3 SR-99 SB Southgate Ave. AM 2 65.0 2,480 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 2,741

4 SR-99 SB Southgate Ave. PM 2 65.0 3,080 No 0.95 Level 10.0% 0.0% 1.5 1.2 0.95 1.00 3,404

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

On-Ramp Data On-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LA1 LA2 LAeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 410 300 300 0.95 Level 0.0% 1.00 2.0% 0.0% 1.5 1.2 0.99 1.00 436

Right 1 35.0 320 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 340

Right 1 35.0 640 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 680

Right 1 35.0 270 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 287

Right 1 35.0 370 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 393

Right 1 35.0 300 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 319

Right 1 35.0 170 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 181

Right 1 35.0 110 300 300 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 117

Off-Ramp Data Off-Ramp Volume Adjustment

SFR VR Grade Length Truck/ Flow Rate

Type Lanes (mph) (vph) LD1 LD2 LDeff PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

Right 1 35.0 530 150 150 0.95 Level 4.0% 0.70 2.0% 0.0% 1.5 1.2 0.99 1.00 563

Right 1 35.0 400 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 425

Right 1 35.0 630 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 670

Right 1 35.0 1,060 150 150 0.95 Level 2.0% 0.0% 1.5 1.2 0.99 1.00 1,127

Accel Lane (ft)

Decel Lane (ft)

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No

No

No

No

No

No

No

No

No

No

No

Adjacent Upstream Ramp Data

Volume Grade Length Truck/ Flow Rate

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph)

No 400 500 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 571

No

No

No

Fehr & Peers
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-2 25-3 1 2 3 PFM (pcph)

No 0.586 1.000 2,001

No 0.586 1.000 2,387

No 0.586 1.000 2,454

No 0.586 1.000 2,354

No 0.586 1.000 2,045

No 0.586 1.000 2,233

No 0.586 1.000 2,454

No 0.586 1.000 2,564

No

No

No

Adjacent Downstream Ramp Data v 12  Estimation

Volume Grade Length Truck/ Flow Rate v12

Exists? Distance (vph) PHF Terrain % (mi) Bus % RV % ET ER fHV fP vp (pcph) 25-13 25-14 5 6 7 PFD (pcph)

No 500 1,000 0.92 Level 4.0% 0.70 10.0% 0.0% 1.5 1.2 0.95 1.00 1,141 0.669 1.000 2,586

No 0.670 1.000 2,829

No 0.661 1.000 2,741

No 0.623 1.000 3,404

LEQ PFM Equations

LEQ PFD Equations
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HCM 2000

Merge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction On-ramp

1 SR-99 NB Southgate Ave. (Loop)

2 SR-99 NB Southgate Ave. (Loop)

3 SR-99 NB Southgate Ave. (Slip)

4 SR-99 NB Southgate Ave. (Slip)

5 SR-99 SB Southgate Ave. (Loop)

6 SR-99 SB Southgate Ave. (Loop)

7 SR-99 SB Southgate Ave. (Slip)

8 SR-99 SB Southgate Ave. (Slip)

HCM 2000

Diverge Ramp Junctions

Capacity Analysis

General Information

Freeway/

Direction Off-ramp

1 SR-99 NB Southgate Ave.

2 SR-99 NB Southgate Ave.

3 SR-99 SB Southgate Ave.

4 SR-99 SB Southgate Ave.

Capacity Checks

vFi Max vFi vFO Max vFO v3, vav34 v3, vav34 v3, vav34 v12a vR12a Max vR12a vR Max vR

(pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

2,001 4,800 No 2,436 4,800 No 0 No No 2,001 2,436 4,600 No 436 2,000 No

2,387 4,800 No 2,728 4,800 No 0 No No 2,387 2,728 4,600 No 340 2,000 No

2,454 4,800 No 3,134 4,800 No 0 No No 2,454 3,134 4,600 No 680 2,000 No

2,354 4,800 No 2,641 4,800 No 0 No No 2,354 2,641 4,600 No 287 2,000 No

2,045 4,800 No 2,438 4,800 No 0 No No 2,045 2,438 4,600 No 393 2,000 No

2,233 4,800 No 2,552 4,800 No 0 No No 2,233 2,552 4,600 No 319 2,000 No

2,454 4,800 No 2,634 4,800 No 0 No No 2,454 2,634 4,600 No 181 2,000 No

2,564 4,800 No 2,681 4,800 No 0 No No 2,564 2,681 4,600 No 117 2,000 No

Capacity Checks

vFi Max vFi v3, vav34 v3, vav34 v3, vav34 v12a Max v12 vFO Max vFO vR Max vR

(pcph) (pcph) LOS F? (pcphpl) > 2,700? >1.5*v12/2? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F? (pcph) (pcph) LOS F?

2,586 4,800 No 0 No No 2,586 4400 No 2,023 4,800 No 563 2,000 No

2,829 4,800 No 0 No No 2,829 4400 No 2,404 4,800 No 425 2,000 No

2,741 4,800 No 0 No No 2,741 4400 No 2,071 4,800 No 670 2,000 No

3,404 4,800 No 0 No No 3,404 4400 No 2,277 4,800 No 1,127 2,000 No

Fehr & Peers
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Executive Summary 
This report is the drainage impact summary report for the proposed State Route 99 (SR 
99)/Southgate Avenue Interchange Project (hereto known as the Project) located in the 
City of Chico, Butte County, California.  The purpose of the Project is to improve the 
overall traffic operations in the area.  The proposed Project would reduce traffic 
congestion and optimize traffic flows at the Interchange and local roads.  This report 
summarizes the design criteria, discusses known drainage issues, examines design 
reference documents, proposes a design approach for later phases of the project and 
calculates preliminary cost estimates. 
 
There are three alternatives under consideration at this point in the Project development 
process: Alternative L-8, Alternative L-9 and the No Build Alternative.  Alternatives L-8 
and L-9 are both partial cloverleaf configurations with a loop off-ramp with access to 
Midway and Skyway via the extension of Southgate Avenue. The differences between 
the two alternatives are the configurations of the loop off-ramps and the proposed 
changes to local roads. 
 
This report identifies existing hydrologic and hydraulic conditions, highway drainage 
design elements and hydrologic and hydraulic design standards for the Project.  The 
Project design goal is to maintain the existing flow patterns and to minimize increased 
flow volume to the maximum extent practicable.  The proposed drainage systems with in 
the Project area would be designed to intercept storm water runoff from the roadway and 
areas adjacent to the State of California right-of-way (R/W).  Due to the increase in 
roadway area as a result of this Project, new longitudinal drainage systems and additional 
drainage inlets may be necessary to accommodate increases in flow.  Detailed hydrologic 
and hydraulic calculations will be performed as the Project progresses into the final 
design phase. 
 
There are some existing drainage issues that should be addressed for the implementation 
of the Project including uncertified levees on Butte Creek, the placement of bridges over 
Butte Creek and Comanche Creek due to the proposed new frontage roads, the weir in 
Butte Creek at the proposed Southgate Avenue extension to Skyway, groundwater 
drainage problems between Midway and Butte Creek, and the railroad embankment that 
acts as a hydraulic barrier to flooding from Comanche Creek and the Little Chico-Butte 
Creek Diversion Channel.  Recommendations for these issues are addressed in this report 
and should be further evaluated during the Project Approval/Environmental Document 
(PA/ED) and Plans, Specifications and Estimates (PS&E) phases of the Project.   
 
Any proposed drainage improvements that affect local drainage systems must meet local 
agency requirements and regulatory requirements.  To meet regulatory requirements, it 
may be necessary to meter or detain storm water flow prior to discharge into the 
receiving water body or municipal storm drain system.  This Project would not 
significantly affect the existing drainage patterns and would address the increased 
roadway runoff caused by the Project by implementing outlet protection and velocity 
dissipation devices.  The increased flows are not significant when compared to the overall 
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watersheds of the receiving waterbodies of the Project.  In addition, the Project will 
incorporate Best Management Practices, including water quality treatment measures, to 
address potential temporary and permanent water quality impacts from the Project as 
necessary.
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1 INTRODUCTION 

1.1 Purpose of this Study 
This Drainage Impact Report defines the hydrologic and hydraulic conditions of the 
existing highway drainage system within the Project limits, and proposes the hydrologic 
and hydraulic design standards that would be used for the drainage design of the Project.  
This report also proposes the procedures, methodology, and criteria to be used in the 
design phase and will present any unusual aspects of the design that may require special 
attention. 

1.2 Project History 
The City of Chico (City), as part of the work for the Skyway Interchange, determined that 
the existing four-lane overcrossing will not provide acceptable traffic operations to Year 
2020.  Options for improving the Skyway Interchange operations are to either widen the 
Skyway overcrossing to six-lanes or to provide improvements to the Southgate Avenue 
(Southgate)/ State Route 99 (SR 99) Interchange (hereto known as Interchange). 

The State Route 99/Southgate Avenue Intersection and Circulation Study was 
commissioned in 1999 to identify the location of the future interchange and connections 
of the local circulation system to the interchange.  The study objectives were to: 

• Identify a preferred interchange design and location;  
• Develop improvement alternatives that addressed existing and future roadway  

deficiencies;  
• Integrate local circulation improvements with planned and approved  

development;  
• Integrate public involvement and participation in the development of  

recommended roadway improvements; and  
• Reach a consensus among local jurisdictions, residents, and businesses within the 

study area on future roadway improvements.  

Public participation in the study was encouraged, and three public open houses were held 
to gain input and present the recommended interim and ultimate circulation 
improvements.  In addition, a Study Advisory Committee was formed and included 
representatives from public agencies (BCAG, Butte County supervisors, Butte County 
staff, Caltrans, City of Chico), local residents, and business owners (Norfield Industries, 
Smucker Quality Beverage). 

Eight improvement alternatives for Year 2018 conditions were developed, evaluated, and 
compared to Year 2018 conditions without the improvements.  The results for the 
alternative analysis were presented to the public at an open house and input from the 
open house was used in the development of the recommended improvements. 
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1.3 Project Description 
To improve traffic operations, the City is proposing the Interchange be reconfigured.  
There are three alternatives considered in the Project Study Report (PSR), including a no-
build alternative.  The build alternatives propose an L-8 or L-9 interchange and provide a 
connection between Midway Avenue and Skyway via Southgate improvements as well as 
other improvements to local roads to support the interchange.  New signals will be 
provided at each on/off-ramp intersections with Southgate.  Southgate Lane will be 
relocated from its existing intersection further east to increase its distance from the 
Northbound on/off ramp.  The improved capacity of this interchange will meet the needs 
for Year 2035 development of the City of Chico.  Figure 1 shows the Project location and 
Figure 2 shows the limits of the Project and the major waterways within the Project 
vicinity.   
 
The Skyway and Southgate extension will be extended to the interchange.  The 
extensions are needed for regional access and to eliminate deficiencies on Skyway and 
reduce congestion on East Park Avenue. 

1.4 Reference Documents 

1.4.1 As-Built Record Documents 
WRECO reviewed the following list of as-built record documents as part of this drainage 
impact study. 
• File No. E-1718 (County of Butte, 1981) 
• Contract No. 03-207-283801 (Caltrans, 1987) 
• Job No. 2987 (County of Butte, 1988) 
• Contract No. 03-283804 (Caltrans, 1991) 
• Contract No. 03-1A6204 (Caltrans, 1999) 
• Contract No. 03-0E3104 (Caltrans, 2006) 

1.4.2 Preliminary Layout Sheets 
• Project plans prepared by Mark Thomas & Company, Sacramento. 
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Figure 1-1.  Project Location Map 
          Source: USGS 
     

Project Location 
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Figure 1-2.  Vicinity Map  
          Source: USGS 
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1.5 Soil Characteristics 
The Web Soil survey from the Natural Resources Conservation Services (NRCS) 
provides classifications of Hydrologic Soil Groups (HSGs) based on estimates of runoff 
potential (see Table 1).  Three HSGs, Group A, B and C, were found within the Project 
limits, which indicates that the Project has mostly moderate to high infiltration rates when 
saturated.  There is also an area of slow infiltration in the southeast area of the Project. 
Figure 1-3 shows the soil survey, classifying the HSGs within the Project vicinity. 
 
Table 1.  Soil Survey Summary 
Map Unit Map Unit Name Surface 

Texture 
Drainage Hydrologic Soil 

Group 
118 Xerorthents, tailing 

0 to 50 Percent Slopes 
very 

gravelly 
sandy loam 

somewhat 
excessively 

drained 

A 

300 Redsluff Gravelly Loam,  
0 to 2 Percent Slopes 

gravelly 
loam 

moderately 
well 

drained 

B 

301 Wafap-Hamslough Complex, 
0 to 2 Percent Slopes 

gravelly 
loam 

somewhat 
poorly 
drained 

C 

302 Redtough-Redswale 
Complex, 
0 to 2 Percent Slope 

loam somewhat 
poorly 
drained 

D 

336 Galt Clay,  
0 to 1 Percent Slope 

clay poorly 
drained 

B 

418 Almendra Loam,   
0 to 1 Percent Slope 

loam well 
drained 

B 

425 Vina Fine Sandy Loam,  
0 to 1 Percent Slopes 

fine sandy 
loam 

well 
drained 

B 

445 Chico Loam,  
0 to 1 Percent Slope 

loam well 
drained 

B 

447 Charger fine Sandy Loam, 
 0 to 1 Percent Slope 

fine sandy 
loam 

moderately 
well 

drained 

B 

614 Doemill-Jokerst Complex,  
0 to 3 Percent Slope  

gravelly 
loam 

somewhat 
poorly 
drained 

D 

615 Doemill-Jokerst Complex, 
 3 to 8 Percent Slope 

gravelly 
loam 

somewhat 
poorly 
drained 

D 

616 Jokerst- Doemill-Typic 
Haploxeralfs Complex,  
8 to 15 Percent Slope 

gravelly 
loam 

poorly 
drained 

D 

627 Ultic Haploxeralfs 
Rockstripe-Rock Outcrop, 

gravelly 
loam 

well 
drained 

B 
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Cliffs Complex,  
50 to 70 Percent Slope 

675 Clearhayes-Hamslough 
Complex,  
0 to 2 Percent Slopes 

sandy clay 
loam 

somewhat 
poorly 
drained 

B 

991 Xerofluvents, 0 to 4 Percent 
Slopes Frequently Flooded 

sandy loam somewhat 
poorly 
drained 

A 

                             Source: USDA – NRCS 
 
 

 
Figure 1-3.  Hydrologic Soil Groups within Project Vicinity  

Source: USDA-NRCS 
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1.6 Land Use 
The land use in the Project vicinity is comprised largely of manufacturing and 
warehousing, with some low density residential development on either side of SR 99.  
Figure 1-5 shows the Zoning Map for the City of Chico. 

1.7 Creeks, Streams, and River Crossings 
There are two named creeks, Butte Creek and Comanche Creek (identified as Edgar 
Slough on older maps), a diversion channel, and a flood control levee within the Project 
vicinity.  The locations of these crossings are shown in Figure 1-4.  The creeks are the 
Project’s direct receiving water bodies.  They were located by reviewing as-built record 
drawings, site visits, and the United States Geological Survey (USGS).  The 
improvements to SR 99 do not include any work in the creeks, but improvements to the 
frontage road on the east and west side of SR99 would include a roadway crossing at 
Butte and Comanche Creeks. 

1.8 Existing Drainage and Drainage Design Issues 
The existing drainage systems within the Project limits along SR 99 are comprised 
mostly of longitudinal systems connecting cross culverts that drain toward the creek 
crossings.  Storm water on the west side of SR 99 is collected at the outside shoulders 
along asphalt concrete (AC) dikes before discharging into over side drains.  On the east 
side of SR 99, there are roadside drainage ditches to collect storm water that flows 
directly off the edge of the pavement.  Existing drainage along local streets has not been 
thoroughly evaluated since as-built drawings for the local street drainage were not 
available at the time of this study; these will be studied further during final design. 
 
The principal features of this Project, which would impact existing drainage facilities, are 
the new partial cloverleaf design, the loop off ramps, the extension of frontage roads on 
both sides of SR 99, the connection from SR 99 to Midway Avenue along Southgate Ave, 
and the extension of Skyway and Southgate Avenues.  There are some existing drainage 
issues that should be addressed for the implementation of the Project including 
uncertified levees on Butte Creek, the placement of the bridges over Butte Creek and 
Comanche Creek that would be part of the proposed roads, the weir in Butte Creek at the 
proposed Southgate extension to Skyway, groundwater drainage problems between 
Midway and Butte Creek, and the railroad embankment that acts as a hydraulic barrier 
protecting against flooding from Comanche Creek and the Little Chico-Butte Creek 
Diversion Channel. 
 
Butte Creek is bordered by levees in most of the valley reach, including in the vicinity of 
the Project.  These levees are uncertified by the Federal Emergency Management Agency 
(FEMA) and were analyzed as failed levees in the FEMA Flood Insurance Study (FIS).  
As a result, a portion of the proposed Project area is depicted in a Special Flood Hazard 
Area (SFHA) Zone AE in the Flood Insurance Rate Map (FIRM).  The Project would be 
designed in such a way that the Project would not exacerbate flood risk.  A more detailed 
evaluation of flooding and mitigations proposed for the implementation of the Project are  
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Figure 1-4. Waterway Crossings   
        Source: USGS 
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Figure 1-5. Zoning Map within Project Area  

Source: City of Chico
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available in the Preliminary Floodplain Risk Assessment Memo prepared by WRECO in 
2009.  
 
Bridges would need to be designed for the local roads improvement portion of this 
Project.  Alternative L-8 would include bridges at roads on the west side of SR 99: one 
crossing Butte Creek and another crossing Comanche Creek.  The Southgate extension to 
Skyway would require two bridges to cross the Little Chico-Butte Creek Diversion 
Channel and Butte Creek.  Alternative L-9 would require a bridge on the road on the west 
side of SR 99 crossing over Butte Creek.  According to City of Chico Municipal Code 
Design Criteria, the bridges must be designed to convey the 0.5% probability of annual 
exceedance event (i.e. 200-year storm) with a minimum of three feet of freeboard.  
 
There is a railroad trestle and weir on Butte Creek.  The proposed Southgate extension to 
Skyway would require a bridge right through this area.  WRECO recommends the 
railroad trestle be removed and the weir not be removed unless it is necessary to do so.  If 
the trestle is removed, it would remove the flow constriction in that area of  Butte Creek. 
 
There are documented groundwater recharge problems in the area of the proposed Project 
as described in the 2001 report entitled Investigation of Groundwater Drainage Problems 
between Speedway Avenue and Oroville-Chico Highway prepared by Gus Yates, for the 
Butte County Department of Public Works (Yates 2001).  This report, mentions a sump 
pump at Southgate Acres Subdivision on Entler Avenue.  The pump was put in place to 
decrease the drainage problem in the area by collecting the water and sending it eastward.  
However, this created an increase in groundwater discharge further south.  This issue 
would need to be addressed before or as part of the implementation of the Project.  The 
report mentions options that could help alleviate this problem including potential 
drainage alignments evaluated by Butte County Department of Public Works and a short 
drainage pipe connecting the large tailing area west of SR 99 bridge to the adjacent Butte 
Creek channel. 
 
In both alternatives some part of the local road improvements would be constructed on 
the railroad alignment.  In the FIRM, the railroad embankment is shown as a feature that 
protects an area downstream from flooding from Comanche Creek and the Little Chico-
Butte Creek Diversion Channel.  The proposed road would need to maintain the existing 
condition alignment and embankment height in order to maintain flood protection from 
Comanche Creek.  
 
In general, this Project would not significantly alter the existing drainage patterns and 
would address the increased roadway runoff from the proposed widening by 
implementing outlet protection, velocity dissipation devices, and possible peak flow 
attenuation features. The increased runoff would not be significant compared to the 
overall watershed of the receiving water bodies of the Project.  The Project design goal 
would be to maintain the existing flow pattern and to minimize the increased flow 
volume to the maximum extent practicable. 
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1.9 Drainage Design Criteria 
In the final design PS&E phase, the drainage design for the Project within the Caltrans 
R/W would be based on procedures presented in the Highway Design Manual (HDM, 
2006) and in the Hydraulic Engineering Circular Number 22 (HEC-22) publication for 
highway pavement drainage design published by the U.S. Department of Transportation, 
Federal Highway Administration (FHWA) in 2001.  For cross culverts, drainage 
improvements would be evaluated and designed based on the criteria of being able to 
pass an entire 10% probability of annual exceedance event (i.e. 10-year storm) within the 
cross culvert, and a 1%  probability of annual exceedance event (i.e. 100-year storm) 
without headwaters rising above an elevation that would cause objectionable backwater 
depths or outlet velocities. The final on-site hydrology calculations for this segment 
would utilize the Rational Method to predict storm water runoff.  Roadway drainage 
design discharges for the longitudinal systems would be based on the 4% probability of 
annual exceedance event (i.e. 25-year storm) with flow spread no further than the 
shoulder area permitted, as detailed in Section 830 of the HDM, Table 831.3. 
 
In addition, the HDM recommends a minimum time of concentration of 5 minutes for 
paved areas and 10 minutes for rural or undeveloped areas.  A time of concentration of 5 
minutes should be used within the Caltrans R/W for the calculations and an initial time of 
concentration of 10 minutes should be used for the local roads since the watershed is 
comprised mostly rural land use. 
 
The drainage improvements proposed for local roads within the City limits would follow 
the requirements stated in Section 18R.08.050 Storm drainage in the Chico Municipal 
Code.  The longitudinal systems outside the city limits would be evaluated and designed 
based on the Butte County criteria of being able to pass a 10% probability of annual 
exceedance event with no head and the 1% probability of annual exceedance event using 
available head at the culvert.  As mentioned in Section 1.8, all bridges shall be designed 
using the 0.5% probability of annual exceedance event with 3 ft of headboard.  Detailed 
drainage design has not been finalized at this point of the Project development.  Formal 
drainage reports will be prepared during PS&E phase. 

1.10 Special Circumstances 
There are several areas with environmental constraints within the Project area including 
sensitive areas, potential wetlands, special-status habitats and species, and designated 
sensitive natural communities (SNC).  Environmentally Sensitive Areas (ESA) were 
identified on the southwest and southeast quadrants of the Interchange.  Butte Creek, 
Comanche Creek, the Diversion Channel and several features along the SR 99 corridor 
were identified by the National Wetland Inventory (NWI).  NWI identified about 3.2 
acres of potential wetland area within the Project area.  Special-status species and habitats 
identified to potentially occur within the Project area include the giant gartner snake; 
several elderberry shrubs, habitat for the long the valley elderberry longhorn beetle; and 
Butte Creek has been identified as a Central Valley steelheand and spring-run Chinook 
salmon habitat. The California Department of Fish and Game (CDFG) has identified 
portions of the Project as great valley riparian forest, a SNC, specifically areas east of SR 
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99.  CDFG also owns the Virgin Valley Unit of the Butte Creek Ecological Preserve.  For 
a complete list of the Biological Environments and a complete list of special-status 
species and habitats refer to the Project Environmental Assessment Report (PEAR) 
(Gallaway, 2010).  The extents of the ESA would need to be evaluated against the two 
alternatives to determine how the proposed Project would encroach on these areas and 
how their protection might limit the drainage design.  Requirements of environmental 
permits will be discussed and documented in the Project Environmental Document.  
Mitigations proposed for the implementation of the Project are available in the 
Preliminary Floodplain Risk Assessment Memo prepared by WRECO in 2010.  

1.11 Agencies Impacting Design 
The Project is located in the City of Chico sphere of influence and Butte County.  Any 
drainage improvements proposed for local roads and/or any other off-site drainage 
systems impacted by the Project will conform to the local agencies’ requirements.  The 
main areas where potential water quality impacts may occur are within the creeks/streams 
that cross SR 99.  For the list of potential permits required from these agencies refer to 
the PEAR (Gallaway, 2010).  Surface water resources within the Project limits are under 
the jurisdiction of these agencies: 
 

• City of Chico 
• Butte County 
• Caltrans 
• State of California Department of Fish and Game (CDFG) 
• United Stated Army Corp of Engineers (USACE) 
• Central Valley Regional Water Quality Control Board (CVRWQCB) 
• National Oceanic and Atmospheric Administration (NOAA) 
• U.S. Fish and Wildlife Service (USFWS) 
• State Historic Preservation Office (SHPO) 
• Federal Highway Administration (FHWA) 
• Central Valley Flood Protection Board (CVFPB) 
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2 OFF-SITE HYDROLOGY 

2.1 Watershed and Basin Characteristics 
The Project is located within the Butte Creek watershed.  The total size of the watershed 
is approximately 510,000 ac and has average annual precipitation ranging from 18 in 
along the Sacramento River to 80 in in high elevation areas (FIS 2000).  Two receiving 
waterbodies, Comanche Creek and Butte Creek, are outside the Project limits; however 
the Project runoff would be carried by these water bodies.  Both receiving waterbodies 
cross underneath SR 99 in bridges located at the north and south ends of the Project 
limits. 
 
The topography within the Project site generally slopes southwest through the entire site 
from the foothills of the Sierra to the valley floor.  Drainage from the adjacent off-site 
areas and waterways flows from east to west for Comanche Creek and north to south for 
Butte Creek.  In general, all runoff within the Project limits is conveyed through the 
Project area by drainage facilities to the receiving waterbodies and eventually to the 
Sacramento River. 

2.2 Estimating Design Discharge 
According to the City of Chico Zoning Map, the upper portion of the watersheds draining 
to the Project is zoned as open space including crops, grazing fields and rural residential 
lands.  Therefore, to estimate off-site discharge for watersheds with drainage areas of up 
to 320 ac, the Rational Method would be used; otherwise, to estimate off-site discharge 
for watersheds with drainage area above 320 ac, the NRCS Technical Release (TR-55) 
Method would be used.  Detailed watershed analysis would be completed in the Project 
design phase. 

2.3 Climate 
Butte County has a typical Mediterranean climate with hot, dry summers and cool, wet 
winters.  Cooler summers and cold winters are common in the higher elevation areas (FIS 
2000).  Annual precipitation in the vicinity of the Project is approximately 24 in.  Rainfall 
generally occurs between October and March. 

2.4 Rainfall Data and Intensities 
Three data sources are available for estimating rainfall intensities for this Project: Win 
IDF, a program developed by Caltrans to estimate design rainfall intensity which is based 
on a rainfall intensity database maintained by the California Department of Water 
Resources; the City of Chico rainfall-intensity-duration-frequency design chart; and the 
Butte County Rainfall Intensity Table.  The methods are described and compared below. 

2.4.1 Win IDF 
Win IDF, an Intensity-Duration-Frequency (IDF) estimation application developed by 
Caltrans, was used to estimate rainfall intensities.  The Project area is within 3 mi of the 
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Chico University Farm rain gage. The estimated design rainfall intensity was obtained 
directly from the Win IDF program by identifying a reference point within this area. The 
Win IDF report indicates a rainfall intensity of 4.09 in/hr for a 4% probability of annual 
exceedance, 5-minute duration storm.  The program report is attached in Appendix A. 

2.4.2 City of Chico Design Storm Data 
The design rainfall intensities were also estimated using the IDF graph provided by the 
City of Chico Department of Public Works.  For a 10% probability of annual exceedance, 
10-minute duration storm the City of Chico IDF Design Chart resulted in a value of 1.73 
in/hr and for a 1% probability of annual exceedance, 10-minute duration storm the chart 
resulted in a value of 2.5 in/hr.  The Chico Area Rainfall Intensity-Duration-Frequency 
Design Chart is in Appendix A. 

2.4.3 Butte County Design Storm Data 
The design rainfall intensities were obtained from the Butte County Department of Public 
Works Improvement Standards.  For a 10% probability of annual exceedance, 10-minute 
duration storm the Butte County table resulted in a value of 1.8 in/hr and for a 1% 
probability of annual exceedance, 10-minute duration storm the intensity is 2.52 in/hr.  
The Butte County Rainfall Intensity Table is in Appendix A. 
 
The project design would use Win IDF within the State of California ROW, the City of 
Chico IDF graph with in the City limits and the Butte County intensities outside both the 
City limits and the State ROW. 

2.5 Points of Concentration and Outfalls 
The points of concentration for the cross culverts within the Project would be defined at 
the upstream ends of the cross culverts.  The outfalls would be defined as the points of 
discharge of the cross culverts.  These definitions were obtained from HDM Section 
806.2. 
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3 OFF-SITE HYDRAULICS 
The objective of the drainage design would be to limit the design water surface elevations 
and velocities such that they would be no greater than the existing condition, and to 
maintain the existing drainage pattern to the maximum extent practicable. 
 
New cross drainage systems would be designed to convey the 1% probability of annual 
exceedance event without objectionable backwater, and pass the 10% probability of 
annual exceedance event within culvert cross sections (as required in the HDM).  
Existing cross culvert systems in good condition that are capable of passing the 10% 
probability of annual exceedance event without objectionable backwater would be 
extended to accommodate the proposed roadway widening. 
 
Undersized and/or culverts in poor condition would be replaced as necessary.  The cross 
culvert drainage systems that convey off-site runoff would also need to be evaluated to 
determine the capacity for the 10% and 1% probability of annual exceedance peak flows, 
pending additional survey information. 
 
Additional discharge that would be conveyed downstream would be calculated to ensure 
that pre-construction flows equal post-construction flows. A detailed analysis of the 
drainage improvements should be made during the PS&E phase when detailed survey 
data is available. 

3.1 Culvert Material 
A list of allowable materials would be specified in the contract documents, per 
recommendations from the Materials Report during the PS&E phase of the Project.  
Extensions to the existing culverts would generally be specified to be the same material 
as the respective existing culverts. 

3.2 Inlet and Outlet treatment and Energy Dissipation 
The documents Hydraulic Engineering Circular Number 14 (HEC- 14), “Hydraulic 
design of Energy Dissipaters for Culvert and Channels” (FHWA 1983), and Rock Energy 
Dissipater at Culvert Outlet (Caltrans District 1, August 1999) would be used as 
guidelines to determine energy dissipation requirements for the inlets and outlets of each 
cross culvert. The California Bank and Shore Rock Slope Protection Design Guide, 
(Caltrans 2000) would be used when determining appropriate placement for inlet and 
outlet treatment. 
 
Typical inlet and outlet treatments for cross culverts are either flared end sections or 
standard Caltrans headwalls.  Rock slope protection is recommended by Caltrans and 
FHWA at culvert entrances and outfalls to prevent scour and erosion.  These treatment 
options will be specified on the Project Drainage Plans during PS&E. 
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4 ON-SITE ROADWAY DRAINAGE 

4.1 Drainage Elements 
The segment of SR 99 within the Project limits consists of a straight segment of SR99 
with improvement to the SR 99 Southgate interchange.  There are also extensions to 
Entler Avenue, and Speedway Avenue among others. 
 
The difference between the two alternatives are the location of the loop on- and off-
ramps, the length of Entler Avenue with respect to Southgate Avenue, and the extension 
of McFadden Lane to the Southgate extension to Midway (See Figure 4-1 for Alternative 
L-8 and Figure 4-2 for Alternative L-9).  
 

 
Figure 4-1.  Alternative L-8 

        Source: Google Earth 

4.1.1 Alternative L-8 
• With the extension of Entler Avenue to Fair Street on the west side of SR 99 a 

new buried longitudinal storm drain system with curb and gutter would need to be 
designed and would discharge to Comanche Creek.  A bridge would need to be 
designed according to City of Chico standards for the crossing at Comanche 
Creek. 
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4.1.2 Alternative L-9 
• Part of Entler Avenue would be removed to accommodate off-ramps and a clover 

leaf configuration. If there is an existing longitudinal storm drain system in place, 
it may need to be removed, abandoned or modified. The existing flow pattern 
would be maintained and would discharge to Butte Creek. 

  
• The road from Southgate Avenue to Loren Avenue would require a new buried 

longitudinal storm drain system and the runoff would discharge to Butte Creek. 
 

 
Figure 4-2.  Alternative L-9 

         Source: Google Earth 

4.1.3 Drainage Elements Common to both Alternatives 
As mentioned in Section 1.8  the Project design goal would be to maintain the existing 
flow patterns.  Currently the SR 99/Southgate Avenue interchange discharges to Butte 
Creek and therefore the proposed interchange should also discharge to Butte Creek. 
 
• A new buried longitudinal storm drain system would need to be designed for the 

extension of Speedway to the new alignment of Entler Avenue.  The alignment of 
the extension to Speedway Avenue is on the railroad embankment. This 
embankment would need to be preserved to preserve its function protecting 
downstream areas from flooding.  This system would discharge to Comanche 
Creek. 
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• The road south of Southgate Avenue parallel to SR 99 would require a new buried 
longitudinal storm drain system with a bridge to cross Butte Creek. 

 
• Southgate Lane would also require a new buried longitudinal storm drain system 

and would discharge to Butte Creek. 
 
• If Entler Avenue is widened, the existing storm drain system in Entler Avenue 

would need to be examined to ensure adequate capacity. 
 
• The Southgate Avenue extension to Skyway may require a new buried 

longitudinal storm drain system that would discharge to Butte Creek. 
 
• The 36” reinforced concrete pipe (RCP) at the SR 99 Southgate Avenue 

intersection would need to be evaluated and possibly moved to incorporate new 
on- and off- ramps. 

 
• If Midway is widened, it would require an evaluation of the existing drainage 

systems to ensure adequate capacity. 

4.2 Recurrence Interval 
SR 99 is a two-lane highway with permitted speed of over 45 mph.  According to Table 
831.3 of the HDM, the design storm used would be the 4% probability of annual 
exceedance event, and the road drainage would be designed such that the design gutter 
flow spread would remain outside of the traveled way.  Storm water flows would be 
concentrated in drainage ditches, roadside gutters, and along dikes, barriers or retaining 
walls.  According to Section 831.4 of the HDM, no more than 0.1 cfs of flow should be 
allowed to flow across the roadway.   
 
For the local City streets in the Project, following the Butte County/City of Chico 
Standards, the design storms used would be the 10% probability of annual exceedance 
event and the 1% probability of annual exceedance event, as discussed in Section 1.9. 

4.3 Grate Interception and Gutter Capacity 
Spread width and inlet capacities would be estimated using the methods and procedures 
described in HEC-22. 
 
Within the Project limits, the allowable spread width varies between 8 ft and 10 ft for 
both travel directions along SR-99, and between 2 ft and 4 ft for both travel directions on 
various City of Chico roadways.  Exact spread widths would depend on the proposed 
shoulder widths at various locations. 

4.4 Storm Water Best Management Practices 
The Project Design Team would consider storm water quality treatment measures to 
address potential temporary and permanent water quality impacts on the Project.  For a 
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description of the BMPs proposed refer to the Storm Water Data Report (SWDR)  
(WRECO, 2010) prepared for this Project. 

4.5 Hydrograph Modification (Hydromodification) 
Butte County has no standards for hydromodification mitigation; however the City of 
Chico and Butte County Improvement Standards require that proposed projects maintain 
pre-development runoff discharge rates.
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5 TEMPORARY DRAINAGE SYSTEM 
In general, any proposed work within perennial streams areas may require temporary 
creek diversion plans or dewatering specifications.  Under the current Project design 
alternatives, drainage work would be proposed within Little Chico-Butte Creek Diversion 
and Butte Creek for the Interchange Project and Comanche Creek and Butte Creek for the 
Local Road Improvements.  According to the PEAR (Gallaway, 2010), permits, 
approvals and/or certifications likely to be required include: 
• Clean Water Act §404 Permit from USACE 
• §401 Water Quality Certification from CVRWQCB 
• Waste Discharge Requirements and other related permits and certifications  
• Dewatering permits and implementation of applicable BMPs 

 
Temporary drainage systems would be defined in the PS&E phase of the Project when 
stage construction plans become available.  The Storm Water Data Report (WRECO, 
2010) provides more detail concerning the temporary Construction Site BMPs anticipated 
for this Project.
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6 PRELIMINARY COST ESTIMATE 
According to preliminary cost estimates received from Mark Thomas (March, 2009) the 
estimated cost to construct the interchange and the Skyway and Southgate extension is 
approximately $24 million, excluding R/W and local road improvement costs.  This cost 
was the basis for estimating drainage costs.  The costs will be updated and revised as the 
Project progresses through the PS&E phase. 

6.1 Alternative L-8 
The construction cost for the drainage improvements at this stage of the Project is 
anticipated to be 10% ($2.4 million) of the Interchange Project construction.  This cost 
includes proposed longitudinal drainage systems, cross culvert adjustments, and 
improvements to the existing drainage system.  The costs were based on the Caltrans Bid 
Items Lists.   

6.2 Alternative L-9 
The construction cost for the drainage improvements at this stage of the Project is 
anticipated to be 10% ($2.4 million) of the Interchange Project construction cost.  This 
cost includes proposed longitudinal drainage systems, cross culvert adjustments, and 
improvements to the existing drainage system.  The costs were based on the Caltrans Bid 
Items Lists. 
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7 CONCLUSION 
• As stated in Section 1.8, WRECO recommends the railroad embankment, the 

levees and the weir at Butte Creek be preserved so the flooding in the area would 
not be exacerbated.   

• The groundwater recharge issue would need to be examined and the 
recommendations made in the Yates 2001 report should be evaluated.  The 
recommendations include: 

o examining potential drainage alignments evaluated by Butte County 
Department of Public Works  

o constructing a short drainage pipe connecting the large tailing area west of 
SR 99 bridge to the adjacent Butte Creek channel.  

•  Bridges designed for the Project would need to be designed to convey the 0.5% 
probability of annual exceedance event (i.e. 200-year storm) with a minimum of 
three feet of freeboard as described in City of Chico Municipal Code Design 
Criteria.  

•  The Environmental Constraints identified throughout the Project would require 
evaluation of how the proposed Project would encroach on the ESA and what 
mitigations for encroachments would need be required. 
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Figure A-1.  WIN IDF Results 
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Figure A-2.  City of Chico Intensity Duration Frequency Design Chart 
        Source:  City of Chico Website 
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Figure A-3.  Butte County Rainfall Intensity Table 
        Source:  Butte County Website
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Appendix B Site Photographs 
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Photo 1.  Ditch on east side of SR 99 
 

 
Photo 2.  SR 99 Bridge over Butte Creek 
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Photo 3.  SR 99 Bridge over Butte Creek 
 

 
Photo 4.  NB and SB SR 99 Bridges over Butte Creek 
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Photo 5.  Levee road embankment 
 

 
Photo 6.  Butte Creek 
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Photo 7.  Culverts at Notre Dame Blvd at Comanche Creek 
 

 
Photo 8.  SR 99 Bridge over Comanche Creek 
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Project Memorandum 
 
Date: March 17, 2010 
To: Matt Brogan (Mark Thomas & Co.) 
From: Ulysses Hillard, P.E., Irene Liu (WRECO) 
Project: State Route 99/Southgate Avenue Interchange Project 
Re: Preliminary Floodplain Risk Assessment (PID Phase) 
 

Project Description 
This project proposes an interchange at the existing intersection of State Route 99 (SR 99) and 
Southgate Avenue (Southgate) located within the City of Chico.  There are three alternatives 
considered in the Project Study Report (PSR), including a no-build alternative.  The build alternatives 
propose an L-8 or L-9 type interchange and provide a connection between Midway and Skyway via 
Southgate Avenue extension as well as other improvements to local roads to support the interchange.  
New signals will be provided at each on/off-ramp intersections with Southgate.  Southgate Lane will 
be relocated from its existing intersection further east to increase its distance from the northbound 
on/off ramp.  The Skyway and Southgate extension will be extended to the interchange.  The 
extensions are needed for regional access and to eliminate deficiencies on Skyway and reduce 
congestion on East Park Avenue.  The improved capacity of this interchange will meet the needs for 
year 2035 development of the City of Chico.  Figure 1 shows the Project location and Figure 2 shows 
the Project limits and the major waterways within the Project vicinity. 
 

Purpose of Study 
There are two named creeks, Butte Creek and Comanche Creek (identified as Edgar Slough on older 
maps), and several flood control facilities within the Project vicinity.  The purpose of this technical 
memorandum is to provide a preliminary floodplain risk assessment using Federal Emergency 
Management Agency (FEMA) data and information from the City of Chico and Butte County to 
evaluate impacts from the proposed project to the floodplain development and habitat values.   
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Figure 1. Location Map 

Source: USGS 

Project Location 
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Figure 2. Vicinity Map 

Source: USGS 
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Figure 3. Alternative L-8 

 
Figure 4. Alternative L-9 



 

1814 Franklin Street, Suite 608 

Oakland, CA 94612 

Phone:  510.836.5188 

Fax:  510.836.5288 

www.wreco.com 

 
 

 
Civil Engineering                            Water Resources 

Floodplain Description 
The FEMA Flood Insurance Rate Map (FIRM) (Map Number: 06007C0510D) and the Flood 
Insurance Study (FIS) (Item ID: 06007CV000) of the Butte County, California incorporated areas 
were reviewed for this Project.  According to the FIRM, the majority of the Project site would be 
located within “Zone X” type special flood hazard areas (SFHAs).  “Zone AE” and “Zone AO” type 
SFHAs exist around the Project site at areas: 1) north of the old railroad; 2) east of the right bank 
levee of the Little Chico-Butte Creek Diversion Channel; and 3) south of McFadden Lane. 
 
The flood insurance zone designations found within the Project vicinity are described as follows:  
 
Zone AE 
Zone AE corresponds to the 100-year floodplains that are determined in the FIS by detailed methods.  
Whole-foot base flood elevations (BFEs) derived from the detailed hydraulic analyses are shown at 
selected intervals within this zone. 
 
Zone AO 
Zone AO corresponds to the areas of 100-year shallow flooding (usually sheet flow on gradually 
sloping terrain) where average depths are between 1 and 3 feet.  The “Zone AO” SFHAs within the 
Project vicinity have an average depth of 1 foot. 
 
Zone X 
Zone X corresponds to areas outside of the 100-year floodplain; areas within the 500-year floodplain; 
areas within the 100-year floodplain with average depths of less than 1 foot or with drainage areas 
less than 1 square mile; or areas protected from the 100-year flood by levees. 
 
Regulatory floodways were identified along Butte Creek on the east side of Skyway.  However, 
according to the FIS, there are several reaches of Comanche Creek and Butte Creek downstream of 
Skyway where the top of banks does not confine the flow.  In those reaches some of the flow escapes 
the channel and becomes shallow overland flooding.  Consequently, floodways have not been 
determined within those reaches. 
 
Figure 5 shows the proposed Project geometry on an excerpt of the FIRM within the Project vicinity. 
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Figure 5. Excerpt of FEMA FIRM within the Project vicinity 

Source: FEMA 
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Hydrologic and Hydraulic Data 
Three named watercourses are located within the Project vicinity: 1) Butte Creek; 2) Little Chico-
Butte Creek Diversion Channel; and 3) Comanche Creek.  Design discharges were available from the 
FIS for all three watercourses at locations upstream of SR 99; however, only the drainage area for 
Butte Creek was available.  Table 1 summarizes the flooding sources and locations, and the design 
discharges of the three watercourses. 
 
Table 1. FEMA Design Discharges 

Flooding Source and Location Drainage Area 
(sq. mi) 

100-year Peak 
Discharge (cfs) 

500-year Peak 
Discharge (cfs) 

Butte Creek (at Skyway) 151.4 25,000 34,000 

Little Chico-Butte Creek Diversion Channel 
(at 2,000 ft below Skyway) 

N/A 3,900 6,000 

Comanche Creek (at 1 mi. above Midway) N/A 6,300 16,800 
Source: FEMA (2000) 

 
According to the City of Chico design criteria for storm drainage, a design storm frequency of 200 
years shall be used for bridges, and a minimum freeboard of three feet shall be provided for bridges 
and box culverts.  Table 2 shows the linear interpolation of the 200-year peak discharges using the 
100-year and 500-year discharges from FEMA. 
 
Table 2. Estimated 200-year Peak Discharges 

Flooding Source and Location Estimated 200-year 
Peak Discharge (cfs) 

Butte Creek (at Skyway) 27,250 
Little Chico-Butte Creek Diversion Channel 
(at 2,000 ft below Skyway) 

4,425 

Comanche Creek (at 1 mi. above Midway) 8,925 
 
BFEs were provided on the FIRM along all three watercourses.  The ultimate Project proposes to 
construct six bridges or box culverts.  The locations of the new bridges are as follows: 

• Player Lane at Butte Creek 
• Southgate Avenue at Butte Creek 
• Southgate Avenue at Little Chico-Butte Creek Diversion Channel 
• Entler Avenue to Fair Street extension at Comanche Creek 
• Entler Avenue to Fair Street extension at unnamed stream (approximately 1,120 ft northwest 

of the Comanche Creek crossing) 
• Southgate Avenue overcrossing at SR 99 
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Among these six new bridges, five would be constructed across watercourses.  Butte County is a 
participant in the FEMA’s National Flood Insurance Program (NFIP).  The minimum NFIP 
floodplain management requirements would include: 1) all buildings constructed within a riverine 
floodplain must be elevated so that the lowest floor is at or above the BFE level in accordance with 
the FIRM; 2) if the area of construction is located within a regulatory floodway as delineated on the 
FIRM, any development must not increase BFE levels; 3) a hydrologic and hydraulic analysis must 
be performed prior to the start of development, and must demonstrate that the development would not 
cause any rise in BFE levels; and 4) upon completion of any development that changes existing 
SFHAs, the appropriate hydrologic and hydraulic data would need to be submitted to FEMA for a 
FIRM revision.  These requirements, as well as the City of Chico design criteria for storm frequency 
and minimum freeboard would be evaluated at the Project design phase when bridge designs and 
detailed survey data become available.   
 
Table 3 shows the proposed bridge locations and the corresponding BFEs as shown on the FIRM.  
The elevations were converted from the National Geodetic Vertical Datum of 1929 (NGVD 29), by 
adding a datum shift of 2.33 ft, to the North American Vertical Datum of 1988 (NAVD 88) datum 
referenced in this Project.  
 
Table 3. Base Flood Elevations  

New Bridge Location Base Flood Elevation  
NGVD 29 (ft) 

Base Flood Elevation  
NAVD 88 (ft) 

At Butte Creek 
 Frontage road (Player Lane) 
 Southgate Avenue 

 
218 
231 

 
220.33 
233.33 

At Little Chico-Butte Creek Diversion Channel 
 Southgate Avenue 

 
230 

 
232.33 

At Comanche Creek 
 Frontage road (Entler Ave to Fair Street) 

 
216 

 
218.33 

At unnamed cross culvert 
 Frontage road (Entler Ave to Fair Street) 

 
216 

 
218.33 

Source: FEMA 
 
Four existing bridges along SR 99 with Caltrans bridge numbers, two over Butte Creek and two over 
Comanche Creek, are located immediately outside of the current Project limits.  Table 4 shows the 
bridge locations and structure information.   
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Table 4. Caltrans Bridge Log 

Post Mile Bridge Number Structure Name Structure Type 

028.72 12 0126L Butte Creek Concrete Box Beam or Girders - Multiple 
028.72 12 0126R Butte Creek Concrete Tee Beam 

030.03 12 0128L/R Edgar Slough Concrete Slab 
Source: Caltrans 

 
Although the FIRM indicates that all bridges are within the base flood zone, the bridges would not be 
overtopped in a base flood event because the top of bridge elevations are above the base flood 
elevations.  Table 5 shows the top of bridge elevations and base flood elevations at existing bridges. 

 
Table 5. Base Flood at Existing Bridges 

Post 
Mile 

Bridge 
Number 

Structure 
Name 

Top of Bridge Elevation 
(ft) 

Base Flood Elevation  
NAVD 88 (ft) 

028.72 12 0126L Butte Creek 231.1 220.33 
028.72 12 0126R Butte Creek 230.9 220.33 
030.03 12 0128L/R Edgar Slough 220.7/221.1 218.33 

 

Levee Systems 
According to the FIRM, floods of record in Butte Creek occurred in 1937, 1955, 1964, and 1986, 
with recurrence intervals of approximately 20 years, 30 years, 50 years, and 50 years, respectively.  
The FIS and FIRM indicate that a 100-year storm event would overtop the levees containing Butte 
Creek throughout an approximately 4,000 foot long reach downstream of SR 99.  However, 
according to the Butte Creek Watershed Floodplain Management Plan (Wood Rodgers, 2005), the 
recent 1997 event with an estimated peak flow of 37,500 cfs, which exceeds the 100-year peak 
discharge as estimated in the FIS, did not overtop the levees along Butte Creek.    
 
According to the FIS, Butte Creek levees were constructed in the 1950’s and there is no 
documentation to determine the condition of the levees with respect to structural integrity and 
seepage.  As a result, the levees were assumed to fail and were shown on the FIRM as not containing 
the base flood.     
 
The reach of Little Chico-Butte Creek Diversion Channel within the Project area consists of a levee 
along its right bank.  The portion of this levee upstream of the old railroad embankment could not be 
reflected as containing the 100-year flood in the FIS; thus, the levee was also assumed to fail.  The 
Little Chico-Butte Creek Diversion Channel crosses Comanche Creek.  Therefore, under the failed 
levee scenario, the discharge in the diversion channel would flow down Comanche Creek instead of 
being delivered to Butte Creek.  FEMA’s hydraulic analysis of Comanche Creek for the 100- and 
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500- year events reflects these conditions including failure of all the levees containing the diversion 
channel.    
 

Local Flooding History  
There have been historic flooding problems in the southeastern portion of the City of Chico.  
According to the Investigation of Groundwater Drainage Problems between Speedway Avenue and 
Oroville-Chico Highway prepared by Gus Yates, RG PHg, for the Butte County Department of 
Public Works (Yates, 2001), flooding occurred due to soil drainage problems during periods of 
prolonged wet weather.  The most seriously impacted areas are bounded to the west by Midway 
Road, to the east by Butte Creek, to the north by Speedway Avenue, and to the south by Blossom 
Lane.  The study concluded that the drainage problem is primarily the result of natural groundwater 
discharge from a shallow aquifer system and that rainfall recharge strongly influences the water table 
elevations in this aquifer system. 
 
According to the report, other causes of high groundwater elevation in the study area include: 

• creek recharge  
• historical filling of natural drainage swales and channels 
• operation of the sump pump for the French drain behind the subdivision south of Entler 

Avenue 
• seepage from the water ski lake 
• urban development with on-site stormwater runoff disposed of by percolation 
• septic systems 

 
A project-specific geotechnical assessment would be required to determine the site soil characteristics 
and the impacts from the Project to the adjacent groundwater elevations. 
 

Land Use  
The Project is located within the City of Chico and the unincorporated area of Butte County.  
According to the City of Chico 2030 General Plan Preferred Alternative (City of Chico, 2009), the 
designated land use within the Project vicinity would consist largely of manufacturing, warehousing, 
and regional commercial, with some very low density residential developments on the west side of 
SR 99.  The County’s Preferred Land Use Alternative (Butte County, 2009) appears to maintain the 
existing land use designation, which consists mainly of industrial use. 
 
Chico Gateway Center, a planned development with a mixed-use component, is proposed at the 
southwest quadrant of the existing SR 99/Southgate Avenue intersection.  It comprises of 211 acres 
of vacant land and is bounded by Marybill Ranch Road on the south and the city’s sphere of 
influence on the west.  This area is designated for regional commercial use on the City of Chico 
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General Plan.  The southern extent of this development would be within the “Zone AO” type SFHA 
of Butte Creek’s base floodplain. 
 
The development assumes the future roadway support from the SR 99/Southgate Avenue Interchange 
Project.  The internal circulation design for the development consists of multiple connections to the 
future Southgate Avenue and Player Lane (see Figure 5). 
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Project Evaluation 
Risk Associated with Implementation of the Action 
The main difference between the two build alternatives are the layouts of the interchange design.  
Both build alternatives propose similar improvements to local streets as part of the interchange 
improvement.  The majority of the Project would be outside of the FEMA-delineated 100-year 
floodplains, with the exception at the following locations: 

• Player Lane  
• Southgate Avenue to Skyway connection along the old railroad right-of-way 
• Southgate Lane to Notre Dame Boulevard connection 
• Entler Avenue to Fair Street connection 
• Entler Avenue to Speedway Avenue connection 
• Northern extent of the Project along SR 99 

 
Besides the aforementioned potential encroachments to the FEMA-delineated 100-year floodplain, 
the Project also requires construction of bridges across watercourses at the following locations:  

• Southgate Avenue bridge at Little Chico-Butte Creek Diversion Channel 
• Southgate Avenue bridge at Butte Creek 
• Entler Avenue to Fair Street connection across Comanche Creek 
• Entler Avenue to Fair Street connection across unnamed cross channel 
• Player Lane (frontage road over Butte Creek) 

 
Bridges constructed within the riverine floodplain would be elevated so that the lowest horizontal 
structural member is at or above the water surface elevation for the 200-year storm event with three 
feet of freeboard.  In addition, a hydrologic and hydraulic analysis would need to be performed to 
demonstrate that the development would not cause any rise in BFE levels.  No work is proposed for 
the Project within the regulatory floodway. 
 
This Project would result in an increase in the extent of impervious surfaces, which would increase 
storm water runoff and would reduce the extent of pervious surfaces available for infiltration of storm 
water runoff.  The net impervious area is approximately 76 ac (0.12 sq. mi.), estimated based on the 
footprints of both build alternatives including the interchange project and the supporting local 
roadway improvements.  The majority of the Project site would drain to Butte Creek, which has a 
watershed area of 151.4 sq. mi at the vicinity of the Project.  The added impervious areas for the 
interchange project alone would be approximately 1.6 ac for the L-8 interchange and approximately 
5.0 ac for the L-9 interchange.  The added impervious areas for the local roadway improvements are 
yet to be determined; however, the increases in comparison to the overall watershed area are expected 
to be minimal.  
 
Although the increase in storm water runoff for the Project is expected to be minimal, given the 
unknown structural integrity and freeboard deficiencies of the existing levees, the Project area cannot 
be assumed to be safe from flooding despite the present of the levees.  The Project may require a 
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geotechnical investigation to determine the condition of the existing levees and foundations, and an 
updated hydrologic and hydraulic analysis of the entire waterway systems. 
 
Given the existing soil drainage problems found within the Project vicinity, the roadway and drainage 
would need to be designed to avoid exacerbating the current drainage condition.  For instance, the 
proposed roadways should not fill or interrupt any natural drainage swales and channels, and the 
drainage design should avoid on-site stormwater runoff disposed of by percolation. 
 
Impacts on Natural and Beneficial Floodplain Values 
Natural and beneficial floodplain values include, but are not limited to: fish, wildlife, plants, open 
space, natural beauty, scientific study, outdoor recreation, agriculture, aquaculture, forestry, natural 
moderation of floods, water quality maintenance, and ground water recharge. 
 
Gallaway Consulting, Inc. conducted a preliminary evaluation of the environmental constraints 
within the Project vicinity (Gallaway Consulting, Inc, 2009).  According to the evaluation, the 
potential impacts to applicable resources or values include: 
  

• Fish: Steelhead chinook habitat is known to exist along Butte Creek within the Project 
vicinity.  Two bridges are proposed across Butte Creek at the old railroad crossing and along 
the southbound SR 99.  Structural designs for the bridges are yet to be determined.  
Temporary creek diversion would be necessary to minimize water quality impacts during 
construction.  

• Plants: Riparian habitat exists along Butte Creek and Comanche Creek at locations where new 
bridges are proposed.  Bridges should be designed to avoid impacts on the existing vegetation 
and wildlife habitat to the maximum extent practicable and to restore the natural conditions if 
needed.  

• Wildlife: Environmental sensitive areas (ESAs) were designated in the open space areas 
southeast of the proposed Southgate Avenue.  The ESA along southbound SR 99 extend to the 
levee along the right bank.  Preconstruction surveys would be necessary prior to vegetation 
clearance to ensure no wildlife is impacted. 

• Water Quality Maintenance: The Project and the construction contractor would be required to 
implement water quality protection measures and comply with related permits. 

• Groundwater Recharge: This Project is located within an area of the City of Chico that is 
subject to flooding due to high groundwater.  Although the increase in impervious area for the 
Project is expected to be minimal, a Project specific geotechnical investigation would be 
necessary to evaluate the effects on groundwater levels.   

 
Detailed evaluation of impacts on natural and beneficial floodplain values will be provided when the 
Preliminary Environmental Analysis Report (PEAR) of the Project becomes available.  
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Support of Probable Incompatible Floodplain Development 
As defined by the Federal Highway Administration, the support of incompatible base floodplain 
development will encourage, allow, serve, or otherwise facilitate incompatible base floodplain 
development, such as commercial development or urban growth. 
 
The Project is consistent with the general plans of Butte County and the City of Chico.  The proposed 
interchange and local streets improvements address the needs of the City’s growth and long-term 
needs for the region.  Therefore, the Project will not result in support of probable incompatible 
floodplain development. 
 
Measures to Minimize Floodplain Impacts Associated with the Action 
Drainage design improvements would be proposed to accommodate increased peak storm water 
runoff from the roadway, and to maintain pre-construction storm water discharge to receiving water 
bodies or Municipal Separate Storm Sewer Systems to the maximum extent practicable.  Drainage 
impacts and design recommendations for the Project are discussed in the Preliminary Drainage 
Review (WRECO, 2009).   
 
Potential wetlands exist in the open areas adjacent to the proposed Southgate Avenue and Skyway 
intersection.  Impacts to wetlands and waters of the United States would be addressed when the 
PEAR becomes available.  Short term impacts are generally from construction activities such as 
grading work or dewatering.  Temporary best management practices (BMPs) would be considered for 
this project to prevent potential water quality degradation during construction.  Long term impacts 
from the Project could result from floodplain fill and potential increases to velocity and volume of 
downstream flows due to added impervious area.  Permanent BMPs would be considered to reduce 
erosion and collect and treat roadway runoff.  Temporary BMPs and permanent treatment BMPs for 
the Project are discussed in the Draft Storm Water Data Report (WRECO, 2009). 
 
Several roadways would be proposed within “Zone AE” type SFHAs, which would result in impacts 
from the loss of floodplain storage.  Mitigation measure such as re-grading adjacent to the floodplain 
would be needed.  In addition, improvements within “Zone AO” type SFHAs should be designed to 
avoid shallow ponding.  Roadways and other structures should be constructed at existing grade to 
allow shallow flooding in the form of sheet flow as in the existing condition.    
 
As mentioned previously, bridges constructed within the riverine floodplain as part of the Project 
would be built so that the lowest horizontal structural member is at or above the water surface 
elevation for the 200-year storm event with three feet of freeboard, and a hydrologic and hydraulic 
analysis would be performed to demonstrate that the development would not cause any rise in BFE 
levels.   
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Measures to Restore and Preserve the Natural and Beneficial Floodplain Values Impacted by the 
Action 
The Project would result in added impervious area and loss of vegetation.  Environmental impacts 
would be a result of construction activities and can be minimized with measures such as revegetation.  
BMPs, or other requirements anticipated as part of the Project permit conditions.  According to the 
PEAR, the environmental document for the Project would likely require the incorporation of a 
“Floodplain Only Practicable Alternative” finding.  The measures to restore and preserve the natural 
and beneficial floodplain values would be evaluated once the information on the impacts to the 
floodplain values becomes available.   
 
Practicability of Alternatives to Any Significant Encroachments 
As defined by the Federal Highway Administration, risk shall mean the consequences associated with 
the probability of flooding attributable to an encroachment.  It shall include the potential for property 
loss and hazard to life during the service life of the bridge and roadway.   
 
Encroachments to 100-year floodplains are expected at the following locations: 

• Player Lane  
• Southgate Avenue to Skyway connection along the old railroad 
• Southgate Lane to Notre Dame Blvd connection 
• Entler Avenue to Fair Street connection 
• Entler Avenue to Speedway Avenue connection 
• Northern extent of the Project along SR 99 

 
The majority of the Project area would be outside of the 100-year floodplains.  The proposed northern 
extent along SR 99 may affect the existing floodplain to the northeast of SR 99.  The Project would 
need to evaluate potential impacts to the floodplain and determine mitigation if needed.  In general, 
impacts to the floodplains are expected to be minimal due to the minimal encroachment and 
negligible increase in impervious area with respect to the overall watershed and the Project is not 
expected to have a negative impact on the structures and nearby properties within the floodplain; 
therefore, alternatives were not considered. 
 
Practicability of Alternatives to Any Longitudinal Encroachments 
As defined by the Federal Highway Administration, a longitudinal encroachment is an action within 
the limits of the base floodplain that is longitudinal to the normal direction of the floodplain. 
 
Among the six potential encroachments mentioned in the previous section, only the proposed 
roadways segments along the old railroad path would be considered a longitudinal encroachment.  
The existing railroad path is parallel to Comanche Creek.  The three locations are as follows:  

• Southgate Avenue to Skyway connection  
• Southgate Lane to Notre Dame Blvd connection 
• Entler Avenue to Speedway Avenue connection 
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The 100-year floodplain of Comanche Creek is bounded by the old railroad embankment.  Practical 
alternatives would include designing the proposed roadways segments on the south side of the old 
railroad.  
 
Coordination with Local, State and Federal Water Resources and Floodplain Management Agencies 
The City of Chico should obtain, as necessary, permits or approvals from or consultation with the 
regional, state, and federal agencies: 
 

• United States Army Corps of Engineers (USACE) 
• Central Valley Regional Water Quality Control Board (RWQCB) 
• National Oceanic and Atmospheric Administration (NOAA) 
• United States Fish and Wildlife Service (USFWS) 
• Federal Highway Administration (FHWA) 
• California Department of Fish and Game (CDFG) 
• Central Valley Flood Protection Board (CVFPB) 
• Butte County Department of Development Services (DDS) 

 
The Project’s PEAR identifies required coordination with other agencies, as well as any anticipated 
permits, agreements, or approvals which would be necessary for the Project.  Because of the potential 
impacts to floodplains at various locations for the local roadway improvements supporting the 
interchange, coordination with FEMA may be required. 
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PRELIMINARY ENVIRONMENTAL ANALYSIS REPORT 

  
 

1. Project Information 
 
District:  
03 

County:  
Butte 

Route:  
SR99  

PM :  
28.1 (28.72 – 
30.03) 

EA:  
4E670 

Project Title:  
State Route 99/Southgate Avenue Interchange  
Project Manager:   
Bob Greenlaw, Senior Civil Engineer  
Capital Project Services Dept., City of Chico 

Phone #  
(530)-879-6930 

Project Engineer:  
Matt Brogan, Associate/Division Manager  
Mark Thomas & Company, Inc. 

Phone #  
(916)-381-9100 

Environmental Office Chief/Manager:  
Christel Little 

Phone #  
(503)-741-4291 

PEAR Preparer: Gallaway Consulting/NorthStar Engineering (530) 343-8327  
 

2. Project Description  
 
Background 
 
State Route 99 (SR99) provides north-south access through Butte County and the City of Chico 
(Figure 1). Southgate Avenue intersects SR 99 in the southern portion of the City of Chico 
providing access to surrounding commercial, industrial, residential and agricultural land uses. 
The SR99/Southgate Avenue Intersection is currently at-grade and signalized. Southgate Avenue 
extends west from SR99 intersecting with Entler Avenue, which connects to the Midway further 
to the west. On the east side of SR 99, Southgate Lane serves as a frontage road providing access 
to commercial and industrial land uses.  
 
The SR99/Skyway Interchange is located approximately 1.25 miles north of the SR99/Southgate 
Avenue Intersection. Skyway is an arterial highway or expressway providing connectivity 
between the City of Chico and the Town of Paradise, which is located east of Chico and SR99. In 
2010, the SR99/Skyway Interchange was reconfigured to an L-9 partial cloverleaf with signals at 
the off-ramp intersections.  
 
The SR99/Estates Drive Intersection is located approximately one mile south of the 
SR99/Southgate Avenue Intersection. Estates Drive provides access to the Butte Creek Country 
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Club and the adjacent residences west of SR99. Like the SR99/Southgate Avenue Intersection, 
the SR99/Estates Drive Intersection is currently at-grade and signalized.  

Purpose and Need 
Write a concise statement of the project purpose and need.  It should be consistent with the 
purpose and need statement in the PSR. 
 
A 2006 Skyway/SR 99 Interchange Study evaluated whether the 1996 Caltrans Project Study 
Report/Project Report (PSR/PR) Phase 1 improvements would accommodate traffic at acceptable 
operating levels for 2010 construction year conditions, 2015 design year conditions, and 2030 
ultimate conditions. The 2006 Interchange Study indicated that the Skyway will exceed capacity 
sometime between 2015 and 2030. Additional capacity will be necessary to prevent queue 
spillback from degrading interchange operations. Review of the City’s General Plan and the 
1996 Caltrans PSR/PR for the Interchange reveal that construction of the Southgate/SR 99 
Interchange would help to provide congestion relief at the SR99/Skyway Interchange.  

Description of Work 
Write a brief summary of the proposed work that will be done.  Include work required that is 
incidental to the project, such as: access roads, utility relocation, de-watering, etc 
 
The proposed project includes improvements to the SR99/Southgate Intersection that meet 
Caltrans Highway Design Capacity Manual standards for traffic interchanges. 
The ultimate Southgate Circulation System improvements are identified in the City of Chico 
2030 General Plan and would be constructed as part of a series of subsequent phases/extensions.  
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Other improvements not included as part of this project include the Speedway Avenue extension 
to Entler Avenue, Southgate Avenue extension to Midway, Southgate Avenue extension to 
Skyway, Fair Street Extension to Entler Avenue, and Notre Dame Boulevard Extension to 
Southgate Avenue.  
 
The Butte County General Plan includes the upgrades to the SR99/Southgate Avenue 
Interchange and the four-lane Southgate Avenue extension to Skyway. The Butte County 
General Plan also includes plans for a Midway to Entler Avenue Connection, which would be 
accompanied by extension of Speedway Avenue and Southgate Avenue.  
 

Alternatives  
Identify all project alternatives (including no-build).  If alternatives are no longer being 
considered, state why.  Do not select or identify a preferred alternative.  Describe each 
alternative still under consideration. 
 
The alternatives to the proposed SR99/Southgate Avenue Interchange include different 
interchange configurations within the current project area.   
 
The Draft Traffic Report for the SR 99/Southgate Avenue Interchange PSR (Fehr and Peers, 
2009) identified and analyzed the following project alternatives: 
 

 No Project Alternative 
 With Project Alternatives 

o Alternative 1 - Two-Quadrant, Partial Cloverleaf 
o Alternative 2 - Partial Cloverleaf 
o Alternative 1A - At Grade Intersection 
o Alternative 1B - Spread Diamond with 4-Lanes 
o Alternative 1C - Spread Diamond with 5-Lanes 

Descriptions of the no project and five “with project” alternatives analyzed in the 2009 Traffic 
Report are provided below. 

Traffic Report No-Project Alternative 

The No-Project Alternative would result in no construction activities or improvements at the 
SR99/Southgate Avenue Intersection. The existing SR 99/Southgate Avenue intersection would 
remain signalized and the lane configurations and turn pocket lengths would remain unchanged. 

With Project Alternatives 

The 2009 Traffic Report analyzed “with project” alternatives propose to either construct a new 
interchange at the SR 99 /Southgate Avenue Intersection or expand (at least on an interim basis) 
the existing at-grade intersection.  

Alternative 1 - Two-Quadrant, Partial Cloverleaf 

Alternative 1 would construct a two-quadrant, partial cloverleaf interchange. This design would 
incorporate on-ramps and off-ramps in only two intersection quadrants. Alternative 1 would have 
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the smallest footprint of all the interchange options. The interchange would include four through 
lanes on the overcrossing and back-to-back left-turn lanes. 

Alternative 2 - Partial Cloverleaf 

Alternative 2 would construct a partial cloverleaf interchange, which would feature diagonal off-
ramps and loop and diagonal on-ramps. As there are no left-turns at the ramp terminal 
intersections, this interchange design can accommodate high traffic volumes. The SR99/Skyway 
Interchange, was converted to this design in 2010.  
 
The interchange constructed by Alternative 2 would include four through-lanes on the 
overcrossing. The loop on-ramps would include right-turn pockets, which would not be part of 
the overcrossing structure. The off-ramps would be single-lane, widening to three lanes at the 
ramp terminal intersections. 

Alternative 1A - At-Grade Intersection 

This alternative includes an at-grade intersection, which would facilitate a phased approach to 
construction of the ultimate interchange improvements. Alternative 1A would result in the 
construction of a third through lane on SR99 (northbound and southbound) and dual left-turn 
lanes on all approaches. In addition, Alternative 1A would make the following modifications to 
the existing SR 99/Southgate Avenue Intersection: 
 

 Construct a second through lane on the eastbound approach 
 Construct a second through lane on the westbound approach  
 Construct dual right-turn lanes on the westbound approach 
 Relocate the Entler Avenue and Southgate Lane Intersections with Southgate Avenue to 

accommodate queuing at the SR 99/Southgate Avenue Intersection 
 
Ultimately, Alternative 1A would be converted into an interchange when traffic volumes on SR 
99 and Southgate Avenue -acceptable levels. 

Alternative 1B - Spread Diamond with 4-Lanes 

Alternative 1B would construct a spread diamond interchange at the SR 99/Southgate Avenue 
Intersection. This design would feature diagonal on-ramps and off-ramps, similar to the 
SR99/Durham/Pentz Road Interchange approximately 3 miles south of Chico. This alternative 
would construct single-lane off-ramps, which would widen to three lanes at the ramp terminal 
intersections. The interchange overcrossing constructed under Alternative 1B would include four 
through lanes and back-to-back left-turn lanes.  

Alternative 1C - Spread Diamond with 5-Lanes 

This alternative would be a slight modification of the improvements proposed under Alternative 
1B in order to facilitate a phased approach to interchange construction. Alternative 1C would 
also result in the construction of a spread diamond interchange. However, relative to Alternative 
1B, Alternative 1C would construct a narrower overcrossing, which would accommodate: one 
westbound lane, back-to-back left-turn lanes, and two eastbound lanes. 
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Alternative 1C includes construction of single-lane off-ramps, which would widen to three lanes 
at the ramp terminal intersections. This alternative would facilitate a conversion to the 
Alternative 2 improvements under a future phase. The Alternative 1C improvements are intended 
to facilitate phasing while minimizing throw-away costs. 

3. Anticipated Environmental Approval 
 
Check the anticipated environmental determination or document for the proposed project in the table below. 

CEQA  NEPA  
Environmental Determination 
Statutory Exemption    
Categorical Exemption  Categorical Exclusion  
Environmental Document 
Initial Study or Focused Initial Study 
with Negative Declaration or Mitigated 
ND 

 
 

 

Environmental Assessment with 
Finding of No Significant Impact 

 
 

 
Environmental Impact Report  Environmental Impact Statement  
CEQA Lead Agency (if determined): 
 

City of Chico      

Estimated length of time (months) to obtain environmental 
approval: 
 

9    

Estimated person hours to complete identified tasks: 
 

1200      

 
The proposed project would require the preparation of environmental documentation pursuant to 
the California Environmental Quality Act (CEQA). Based on the preliminary review it is 
anticipated that the project would require an Initial Study/Mitigated Negative Declaration in 
order to satisfy CEQA. The City of Chico would be the CEQA Lead Agency.  
 
At this time, federal funding is not identified for construction of the project. The proposed 
project is not programmed into the Federal Statewide Transportation Improvement Program 
(FSTIP), and no federal funding has been identified or requested for the proposed project. In the 
event that federal funding is used for the project, the project would be required to comply with 
the National Environmental Policy Act (NEPA) with Caltrans serving as the NEPA Lead Agency 
on behalf of the Federal Highway Administration (FHWA) (per the SAFETEA-LU Section 6005 
MOU).  The level of federal involvement would influence the nature of NEPA analysis. Based 
upon a preliminary review, NEPA approval for the interchange project would likely be a Section 
6005 Categorical Exclusion. 

4. Special Environmental Considerations  
For each viable  alternative, summarize below any special processes such as NEPA/404, 
seasonal constraints, Section 7, Section 4(f) that may affect project delivery and require unusual, 
exceptional, or extended environmental processes. 
 
With the exception of the No-Project Alternative, each of the identified project alternatives may 
require the following permits or agency consultation.  
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Table 1:  
Potential Federal and State Regulations and Agencies 

Regulation Section Agency 

Clean Water Act 
§404 USACE 
§402 RWQCB 
§401 RWQCB 

Federal Endangered Species Act §7 NOAA 
USFWS 

National Historic Preservation Act §106 SHPO 
Migratory Bird Treaty Act 50 CFR USFWS 

Streambed Alteration §1600 DFG 
CA Endangered Species Act §2050 et seq. DFG 

Fish and Game Code (Raptors) §3505 DFG 

Fish and Game Code (Fully Protected) 

§3511  

DFG §4700 
§5050 
§5515 

Fish and Game Code (Rare Plant) §1900 DFG 
CA Code of Regulations (Floodways) Title 23 CVFPB 

 
The proposed northbound SR 99 auxiliary lane would involve a box culvert on Comanche Creek 
and the possible  discharge of dredged or fill materials in waters of the US and wetlands that are 
subject to Section 404 of the Clean Water Act. A Nationwide Permit (fill of less than ½-acre of 
waters of the US) may be needed for this project. Additionally, Section 7 consultation may be 
required as Comanche Creek is potential habitat for a federally listed species.  If Section 7 
consultation is needed, involvement by US Fish and Wildlife Service (USFWS) would be 
required. 

5. Anticipated Environmental Commitments  
For each viable alternative, briefly summarize the anticipated environmental commitments by 
impacted resource.  If commitments have been made, include a copy of the ECR.  For standard 
PSRs, include a cost estimate for each environmental commitment.  Include the total cost of all 
environmental commitment costs in Item 8. PSR Summary Statement below.  Reference PEAR 
Environmental Commitments Cost Estimate. 
 
The following table identifies anticipated environmental commitments that could influence 
project implementation: 
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Table 2:  
Anticipated Environmental Commitments 

Resource Potential Issues/Additional Studies Needed 
Community Utility Relocations 

Visual/ 
Aesthetics Sound Barriers 

Cultural 
Resources 

Prehistoric Resources 
Historic Resources 
Architectural Resources 

Hydrology/ 
Floodplains 

FEMA 
CVFPB 

Water Quality 
§401  
§402 MS4 NPDES II 
§402 CASWP  

Geology/Soils 
Tailings 
Erosion 
Expansive 

Paleontology FHWA Involvement, if federal funds are used. 

Hazardous 
Materials 

High Risk Sites 
Medium Risk Sites 
Low Risk Sites 
General Risks 

Air Quality 

Non-Attainment Status 
Construction Emissions  
Operational Emissions 
Sensitive Receptors 

Noise/Vibration Sensitive Receptors 
Energy/Climate Climate Change/Greenhouse Gas Emissions 

Biological 
Environment 

Protocol-Level Surveys 
Federal Agency Permits/Approvals 
State Agency Permits/Approvals 
Timing/Avoidance/Minimization 
Mitigation and Monitoring 

Cumulative 
Impacts Cumulative Impact Analysis  

 
Additionally, the proposed project is identified in the 2008 Regional Transportation Plan (RTP) 
as a “locally funded project.” Thus, the proposed project was included as part of the traffic model 
and regional emissions analysis for air quality conformity. However, in the event that the project 
would require state or federal funds, the RTP would need to be amended to include the project 
under the Regional Improvement Program (RIP) funds and the Regional Transportation 
Improvement Program (RTIP) and the State Transportation Improvement Program (STIP).  

6. Permits and Approvals  
Include timelines for acquiring permits or agreements. Reference PEAR Environmental 
Commitments Cost Estimate. 
 
Permits and approvals may be required from regional, state and federal agencies: 
 

 §404 Permit: Required if project places fill in Waters of the US, including wetlands 
(USACE). 

 §402 Permit: Required if > 1 acre disturbed; Compliance per NPDES II MS4 (RWQCB). 
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 §401 Certification: A condition of §404 Permit (RWQCB). 
 §7 Consultation: As part of the §404 Permit process (USFWS). 
 ESA Incidental Take/Approval: Required under Section 10 of the Endangered Species 

Act if federally listed species will be impacted (/USFWS).  
 CESA Incidental Take Permits, per Fish and Game Code § 2081. Needed if state listed 

species will be impacted (DFG).  
 §1600 Agreement: If Lake/Streambeds impacted (DFG).  
 Floodway Encroachment Permit:  If project encroaches into designated floodway 

(CVFPB) 
 NPDES Permitting and Approvals: General Construction Permit, Report of Waste 

Discharge (NPDES), and Construction Dewatering, for activities that occur below the 
ground surface. 

 
If the project receives federal funding, additional permits and approvals may be needed 
including: 
 

 NHPA Determinations: Compliance required for federal actions (SHPO) 
 §4(f) Use: If FHWA funds used and 4(f) lands impacted (FHWA). 

7. Level of Effort: Risks and Assumptions  
See Section 5.2 PEAR Handbook regarding important considerations that can affect the level of 
effort and resources needed not only for the environmental document but also for the PEAR 
scoping document. 
 
Assumptions that were used in determining factors that would contribute to the project’s overall 
workplan, timeline, cost estimates as well as external factors that may extend the project timeline 
include: 

1. General Assumptions: 
a. Scope of project as defined in the current alternatives. 
b. Local, regional, and state funding available and currently not anticipating use of 

federal funding.  
c. New right-of-way acquisition would be required for the project. 

2. Land Use Assumptions, including Growth, Farmlands/Timberlands, Community Impacts:  
a. Project is consistent with the City and County recently adopted General Plans.  
b. The project would not result in the relocation of existing residential, commercial, 

or industrial land uses. 
c. The project would not result in the unfair treatment of all people. 

3. Visual/Aesthetics Assumptions: 
a. The project may need the preparation of a Scenic Resource Evaluation since the 

project area is identified as one of the City of Chico’s “key city entrances”. 
4. Cultural Resources Assumptions: 

a. Archaeological Survey Report (ASR), Historical Property Survey Report (HPSR), 
Historical Resources Evaluation Report (HRER) if structures adjacent to proposed 
roadway alignments are greater than 50 years old, will need to be completed. The 
project will also need to comply with Section 106 of the National Historic 
Preservation Act (NHPA). Depending on the extent of the findings of the above 
reports will determine if additional surveying or data recovery is needed. 



10 

5. Hydrology and Floodplain Assumptions: 
a. Requires Location Hydraulics Studies and/or Floodplain Evaluation Reports. 

6. Water Quality and Stormwater Runoff Assumptions: 
a. Portions of the project site are located within the NPDES Phase II Municipal 

Separate Storm Sewer System Chico Urbanized Area permitting area. The project 
may be required to obtain a General Construction Permit as well as prepare a 
Report of Waste Discharge and Construction Dewatering Permit. 

b. Requires a Clean Water Act Section 401, Water Quality Certification. 
7. Geology and Soils Assumptions: 

a. Additional subsurface exploration and laboratory testing is required. 
8. Paleontology Assumptions: 

a. The project does not involve a National Natural Landmark, or any of the lands 
administered by the BLM, NPS, USACE, or CDPR. 

b. If the project uses federal funds and thus involves authorizations from FHWA, 
then a Paleontological Identification Report (PIR) would be necessary.  

9. Hazardous Waste/Materials Assumptions: 
a. A Preliminary Site Investigation (PSI) will be required. 
b. Phase II soil and groundwater testing may be required. 

10. Air Quality Assumptions: 
a. Air Quality Study Report (AQSR) would be required for the Interchange. 

11. Noise and Vibration Assumptions: 
a. A Noise Study Report (NSR) would need to be prepared. 

12. Energy and Climate Change Assumptions: 
a. The CEQA document would evaluate and discuss the potential energy impacts 

associated with the project (per CEQA Guidelines Appendix F). 
b. The CEQA document would require an analysis of greenhouse gas emissions and 

global climate change.  
c. The project is a congestion relief project and thus would require a quantitative 

analysis using ARB’s EMFAC model to carbon dioxide (CO2) emissions. 
d. Even if the project uses federal funds, it is not anticipated that an Energy 

Technical Report would be required.  
13. Biological Environment Assumptions: 

a. Project components may result in potential impacts to state and federally listed 
threatened and endangered species, including giant garter snake (GGS). Impacts 
on Butte County meadowfoam (BCM) are unlikely.  

b. The project may require a 404 permit as well as Section 7 consultation; a 
Biological Assessment may be needed. A Natural Environment Study (NES) may 
also be required.  

c. The project may impact Comanche Creek and associated riparian vegetation and 
would require a 1600 permit and Revegetation Plan.  
 

Risks considered for this project include the following: 
 

1. Design - Moderate Probability/High Impact: 
a. Design plans change to include activities not currently identified in the request 

would increase project costs and schedule delays. 
2. External Risks - Moderate Probability/High Impact: 
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a. Controversial or political factors; threat of lawsuits (as part of environmental 
review process); reviewing agencies and permits requires extended review time;. 

3. Environmental Risks - Low Probability/High Impact:  
a. Additional environmental analysis required after CEQA documentation is 

complete. 
b. New alternatives required to avoid, mitigate, or minimize impact. 
c. Federal funding would require Section 4(f) evaluations;  
d. If archaeological or historic resources are found eligible for listing then a Finding 

of Effect (FOE) will be required. If impacts are adverse, a Memorandum of 
Agreement (MOA) and Historic Property Treatment Plan (HPTP) will address 
mitigation requirements. This portion of the Section 106 process can take an 
additional six months.    

e. Unforeseen requests associated with the 404 and Section 7 consultation process. 
4. Environmental Risks - Low Probability - High Impact:  

a. If unforeseen issues of hazard waste, visual, air quality, or cumulative impacts 
due to traffic are encountered, then increased project costs and schedule delays 
may occur. 

8. PEAR Technical Summaries  
Use brief paragraphs focused on topics that will need environmental review.  Indicate the 
absence of issues to document that they were considered.  Refer to the Environmental Studies 
Checklist when preparing the following summaries.  Make a separate statement for each viable 
alternative.  See the PEAR Handbook Exhibit 3 for examples. These paragraphs should be based 
upon the technical summary provided by each specialist to the generalist who is writing the 
PEAR.   

8.1 Land Use 
 
The project site is located within portions of the City of Chico and the unincorporated territory of 
Butte County. 
 

Existing Land Use Designations and Zoning: 

City of Chico 2030 General Plan 
Land Use Designations 
Manufacturing/Warehousing (M&W) 
Park (P) 
Creekside Greenway (CG) 

Zoning 
Light Manufacturing (ML) 
Secondary Open Space (OS2) 
General Manufacturing (MG) 
Primary Open Space (OS1) 
 
 

County of Butte 
Land Use Designations 
Industrial (I) 
Agricultural (AG) 

Zoning 
Heavy Industrial (M-2) 
Agricultural 20-Acre Min. (A-20) 
Resource Conservation (RC) 
Scenic Highway Overlay (SH) 
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Local, Regional and State Plan Consistency 

The project will need to be evaluated for consistency with the following local and regional plans:  
 City of Chico: General Plan, Municipal Code, Urban Area Bicycle Plan 
 County of Butte: General Plan, County Code 
 Butte County Association of Governments: Regional Transportation Plan, Countywide 

Bikeway Master Plan, and Butte HCP/NCCP 
 

Parks and Recreation 

In addition to lands from historic sites that are of local, state or federal significance, public parks, 
recreational areas of national, state or local significance and wildlife/waterfowl refuges are 
considered §4(f) resources. Publicly-owned parks and recreation areas are not expected to be 
used with implementation of the project. Proximity impacts to publicly-owned parks and 
recreation areas are also not anticipated.  

8.2 Growth  
 
Relative to potential growth-related, indirect impacts, the Caltrans guidelines state: “…an 
analysis typically will be needed in the environmental document for those highway projects that 
are built along a new alignment and/or provide new access.”  
 
The proposed project would not encourage growth beyond that which is currently planned for in 
the City and County General Plans.   

8.3 Farmlands/Timberlands  
 
The action area is located along the eastern boundary of the Central Valley. There are no 
timberlands identified within the project area. 
     
No lands enrolled under a Williamson Act contract are located within the action area.                

8.4 Community Impacts  

Community Cohesion and Character 

The SR99 frontage is primarily developed with manufacturing, industrial, and commercial land 
uses within the project area.  

Relocations 

Approximately seven businesses occur in the area of the proposed interchange improvements in 
the northeast and southeast quadrants. The proposed interchange improvements would not result 
in the relocation of residences.   

Environmental Justice 

The Project Area coincides with Census Tract 13.  It is not likely that the project would result in 
environmental justice impacts. 
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Utility/Energy/Public Facilities 

The project area is located within the service areas or jurisdictional boundaries of the following 
providers: 
 

Table 3: Service Areas and Jurisdictions 
Service Service Provider 

Education Chico Unified 
Butte-Glenn Community College 

Parks/Recreation Chico Area Recreation and Park 
City of Chico Parks Department 

Police Protection Chico Police Department 
Butte County Sherriff’s Department 

Fire Protection 
Chico Fire Department 

Butte County Fire Department 
CA Department of Forestry and Fire Protection 

County Service Areas 

90 – Southgate Acres Subdivision 
114 – Chico Nitrate Action 
118 – Watkins Subdivision 

178 – Twin Palms Subdivision 
179 – Chambers and Speedway Subdivisions 

 
Other quasi-public uses within the project area include the Neighborhood Church and Chico 
Christian School1.   
 
As the project site is located at the city’s periphery, there would be little likelihood of potential 
impacts to public service providers or to any facilities operated by them.  

8.5 Visual/Aesthetics  
SR 99 is an existing roadway in Butte County and through the City of Chico. Although 
interchange improvements would be introduced into the viewshed,  These improvements are not 
expected to significantly impact visual resources.  
 
The SR 99 corridor is not a designated scenic highway. The Chico General Plan identifies the 
project area as one of the city’s “key city entrances” that illuminate Chico’s regional identity. 
The SER states that a Scenic Resource Evaluation is the minimum requirement to ensure 
compliance with CEQA.  

8.6 Cultural Resources  
 
The proposed project would be subject to the Cultural Resources Procedures established in 
Chapter 2, Volume 2 of the SER. The procedures ensure project-level compliance with both state 
and federal regulations related cultural resource protection.  
 
The portion of the project area to the east of SR99 is identified in the Chico General Plan MEA 
as an area of “High Archaeological Sensitivity.” The lands to the west of SR99 are primarily 
designated as “Low to Moderate Archaeological Sensitivity.” 
 

                                                 
1 Outside the conceptual improvements/alignments within the Northeast Quadrant 
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Pacific Legacy conducted a record search and Native American Heritage Commission 
consultation for the proposed interchange project in 2009. The record search revealed that 
portions of the action area had been previously surveyed for cultural resources. The action area is 
larger than the area that would be affected by the proposed project. However, most of these 
surveys were conducted prior to 1985. Furthermore, approximately 70% of the action area has 
not been surveyed for cultural resources. The Letter Report documenting Pacific Legacy’s record 
search makes findings related to the potential for cultural resources to occur within the action 
area. The findings address potentially occurring prehistoric, historic and architectural cultural 
resources within the project area. 
 
The potential for historic resources to occur within the action area is described in the Pacific 
Legacy report as “likely high.” Currently unidentified historic-era resources would likely be 
related to mining activities. Currently unidentified architectural resources that may occur within 
the action area include  elements would also be related to mining.    
 
Based on the preliminary record search and consultation conducted by Pacific Legacy, each 
component of the project would require cultural resources surveys per the applicable state and 
federal requirements. 

8.7 Hydrology and Floodplain  
 
According to the FEMA Flood Insurance Rate Map, the project site is located within the “Zone 
X” type “Special Flood Hazard Areas”. Zone X corresponds to areas outside of the 100-year 
floodplain; areas within the 500-year floodplain; areas within the 100-year floodplain with 
average depths of less than 1 foot or with drainage areas less than 1 square mile; or areas 
protected from the 100-year flood by levees. 
 
The project would likely require additional Location Hydraulics Studies and/or Floodplain 
Evaluation Reports. In addition, the environmental document for the proposed project would 
likely require the incorporation of a “Floodplain Only Practicable Alternative” finding.  

8.8 Water Quality and Storm Water Runoff  
 
The Storm Water Data Report (SWDR) for the proposed project was prepared by WRECO in 
June of 2009. The SWDR identifies the potential stormwater impacts of the proposed project and 
applicable BMPs. The report addresses only those portions of the proposed interchange project 
that would occur within the Caltrans right of way (ROW).  
 
Per the SWDR, the disturbed soil area (DSA) for the proposed project would range from 
approximately 21.6 acres to 24.5 acres, depending on interchange design. The DSA calculations 
represent the project footprint excluding existing paved surfaces. An L-8 interchange would 
result in ±16 acres of impervious areas, while the impervious areas associated with an L-9 
interchange would total ±19.4 acres.   
 
Portions of the project site are located within the National Pollution Discharge Elimination 
System (NPDES) Phase II Municipal Separate Storm Sewer System (MS4) Chico Urbanized 
Area permitting area.  
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Butte Creek and Comanche Creek are identified as the two major receiving bodies within the 
project site.  
 
The following Site Data and Storm Water Quality Design Issues are presented in the SWDR: 
 
Storm Water Quality Design Issues: 

 Within the project site, neither Butte Creek nor Comanche Creek are listed Water Quality 
Limited Segments per §303(d) of the Clean Water Act 

 No High Risk Areas are identified within the project site per the Caltrans Central Valley 
Region 5 Regional Work Plan (2007) 

 No TMDL requirements apply within the project site 
 
Special Design Considerations: 

 Open space areas in the southeast quadrant of the project site are described as 
Environmentally Sensitive Areas (ESAs) 

 Anadromous fish and riparian habitat represent potential environmental constraints 
within the project site 

 
Additional Site-Specific Studies Likely to be Required: 

 Groundwater investigation/dewatering requirements within specific areas of the project 
site 

 Erosion potential of soils within the project site and corresponding erosion prevention 
measures that would be required  

 Hazard waste investigations within applicable areas of the site (per the ISA) 
 Soil testing for aerially deposited lead  

 
Preliminary Measures for Avoiding or Reducing Storm Water Impacts:   

 Minimize disturbances through project phasing and timing construction activities2 
 Install permanent storm water pollution controls as early as feasible 
 Attempt to grade all slopes at 4:1 or flatter  

 
Permits, Approvals and/or Certifications Likely to be Required:   

 Clean Water Act §404 Permit 
 §401 Water Quality Certification  
 1600 Streambed Alteration Agreement 
 Waste Discharge Requirements (NPDES) or other related permits and certifications 
 Dewatering Permit (for onsite dewatering, if necessary) and implementation of applicable 

BMPs    

8.9 Geology, Soils, Seismic and Topography  
 
A Preliminary Geotechnical Memorandum for the proposed interchange was prepared by 
Blackburn Consulting in April of 2009. Based on the conceptual nature of project plans, 
Blackburn makes the following preliminary recommendations:  
                                                 
2 The rainy season at the project site is October 15 through April 15 (Caltrans Storm Water Quality Handbooks, 
Construction Site Best Management Practices Manual, 2003). 
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Table 4:  
Structure Foundation Recommendations 

Location Type Recommendation 
SR99/ 

Southgate Ave. Interchange Spread Footings in undisturbed Modesto Formation; or  
H-piles ±30 feet below surface (up to 70 tons/pile) 

 
New-cut slopes would be expected to be stable at gradients up to 1.5:1. New-fill slopes would be 
expected to be stable at gradients up to 2:1. The potential settlement of new embankment was 
projected to be nominal (±1-inch), and likely to occur during the placement of fill. 
 
During the preliminary analysis, Blackburn staff did not observe any areas of slope instability or 
soft/compressible soils or indications of shallow ground water.  
 
As mentioned previously, these recommendations are preliminary. Additional subsurface 
exploration and laboratory testing is required to complete foundation reports for bridge design, 
geotechnical reports for roadway and wall elements and materials for pavement and culvert 
design. 

8.10 Paleontology  
 
According to Chapter 8 of the SER, a Paleontological Identification Report (PIR) is required if a 
project: 1) involves a National Natural Landmark, 2) involves lands administered by the Bureau 
of Land Management, National Park Service, Army Corps of Engineers or CA Department of 
Parks and Recreation, or 3) requires permits/authorizations from the FHWA or CA Coastal 
Commission. Therefore, if the project utilizes federal funding, which requires the involvement of 
FHWA, a PIR would be required for the project.  

8.11 Hazardous Waste/Materials  
 
Blackburn Consulting prepared an Initial Site Assessment (ISA) for the proposed interchange in 
November of 2008. The ISA identifies recognized issues related to hazardous materials within 
the project area. Specific sites that were determined to have high, medium and low potential risks 
as well as general potential hazardous materials issues that may be present within the action area 
are also identified. The following table reflects the number of sites for each level of potential risk 
identified within the ISA: 
 

Risk Level Sites / Risks 
High 32 

Medium 21 
Low 11 

General 9 
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The following tables, which are provided for illustrative purposes, represent some of the high 
and medium risk sites within the Northwest, Southwest, Northeast, and Southeast Quadrants of 
the proposed interchange.  
 

High Potential Risk  Medium Potential Risk 
# APN 

 

# APN 
25 040-020- 091 

  26 040-400- 073 
27 040-400-086 
29 040-400-017 40 040-400-088 
30 040-400- 021 50 -- 

  
-- -- 45 040-400-068 

 

 # APN  # APN 
28 040-400-013 

 

  
53 040-400-074 46 040-020-141 
54 040-400-091 51 040-020-134 

  
-- -- 

 
42 040-400-070 

  43 040-400-050 
44 040-400-084 

 
As mentioned previously, the ISA also identifies eleven (11) potential low risk sites, which could 
require additional inspections and/or analyses. Finally, the ISA identifies the following general 
issues that may present risks within the action area: 
 

Potential General Issues 
Aerially Deposited Lead Agricultural Chemicals Asphalt 

Building Materials Gas/Utility Lines Heating/Fuel/Farm Tanks 
Septic/Sewer Transformers Traffic Stripes 

 
Therefore, it is likely that a Preliminary Site Investigation will be required, at a minimum, for 
several components of the proposed project. Right of way acquisition and disturbances within 
potential high-risk areas would likely require additional, site-specific analyses, as identified 
within the ISA. The majority of the sites would warrant site inspections and records reviews 
and/or interviews. Additional, Phase II testing would likely be required within the preponderance 
of the high-risk sites.  

8.12 Air Quality  
The State Route 99/Southgate Avenue Interchange and Corridor Study Preliminary 
Environmental Analysis Report Air Quality Analysis was prepared by ICF Jones and Stokes in 
August of 2009.  
 
The Air Quality Analysis states that an Air Quality Study Report (AQSR), per Caltrans, EPA and 
FHWA standards, would be required for the proposed interchange. The AQSR should document 
project compliance as it pertains to a variety of air quality factors within a complex regulatory 
context. Clean Air Act, State Implementation Plan, criteria pollutant emissions, “hotspots” and 
mobile source air toxics (MSAT) compliance would be identified in the AQSR. ICF Jones and 
Stokes staff estimates that preparation and approval of the AQSR would take approximately two 
months.  
 
Based on state standards, Butte County has been designated as a non-attainment area for ozone, 
PM10 and PM2.5. Relative to federal air quality standards, Butte County is designated as a 
nonattainment area for ozone and a moderate maintenance area for CO. In addition, Butte 
County is likely to receive a federal nonattainment designation for PM2.5 in the near future.  
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The proposed project would require an evaluation of potential air quality impacts per NEPA and 
CEQA standards. The project is identified in the RTP (BCAG, 2008) that was evaluated for 
conformity with the State Implementation Plan. The analysis would identify the proposed 
project’s potential to cause or contribute to any new localized CO, PM10, or PM2.5 violations or 
increase the frequency or severity of any existing CO, PM10 or PM2.5 violations.  
 
The Caltrans protocol Transportation Project-Level Carbon Monoxide Protocol (Garza et al. 
1997) would be used to analyze potential impacts related to CO emissions.  
 
Localized impacts related to PM10 and PM2.5 emissions would be analyzed per the EPA and 
FHWA protocol Transportation Conformity Guidance for Qualitative Hot-spot Analyses in 
PM2.5 and PM10 Nonattainment and Maintenance Areas (2006).  
 
Project-level emissions of criteria pollutants and greenhouse gasses (GHG) would be calculated 
per the Caltrans CT-EMFAC model.  
 
The Interim Guidance on Air Toxic Analysis in NEPA Documents (FHWA, 2006) would be 
utilized to determine the potential MSAT impacts. The preliminary findings of ICF Jones and 
Stokes’ Air Quality Assessment indicate that the project may be considered to have “low 
potential MSAT effects” based on projected AADT. As such, a quantitative MSAT analysis is 
not likely to be required. 
 
Potential air quality impacts would be subject to applicable programmatic and project-level 
mitigation. Construction activities would be subject to all applicable BCAQMD and city 
standard mitigation measures. Operational emissions would be evaluated for compliance with 
BCAQMD criteria pollutant emissions thresholds. Emissions of ≥25 lbs/day of ROG, ≥25 
lbs/day of NOX or ≥80 lbs/day of PM10 would result in potentially significant air quality 
impacts, which would necessitate implementation of all applicable best available mitigation 
measures (BAMM) and standard mitigation measures (SMM). The BCAQMD recommends 
implementation of all applicable SMM for projects with projected emissions below these 
thresholds. Projects that are expected to emit >137 lbs/day of ROG, >137 lbs/day NOX and/or 
>137 lbs/day PM10 are considered by the BCAQMD to have significant air quality impacts. 

8.13 Noise and Vibration  
 
New transportation projects must be analyzed for potential noise impacts, including temporary 
noise generated by construction and long-term, operational noise. At the PID level, the following 
issues related to noise are to be identified: Potential receptors within or adjacent to the project, 
Potential noise impacts, Possible need for noise abatement measures, and Monitoring need.  
  
Temporary vibration impacts can be generated during construction activities, and long-term, 
operational impacts are often the result of transportation-generated vibration. The Caltrans 
Vibration Guidance Manual (2004) describes three3 basic types of receivers that may be affected 
by vibration: people, structures and equipment.  

                                                 
3 Potential vibration impacts on fish are addressed in Technical Guidance for Assessment and Mitigation of the 
Hydroacoustic Effects of Pile Driving on Fish (Caltrans, 2009).  
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The State Route 99/Southgate Avenue Interchange and Corridor Study Preliminary 
Environmental Analysis Report Noise Analysis was prepared by ICF Jones and Stokes in August 
of 2009.  
 
Per Caltrans protocol, potentially significant noise impacts are generated under two 
circumstances: the projected design year traffic would exceed the specified noise abatement 
criteria (NAC) or the projected design year traffic noise would substantially exceed existing 
ambient noise levels. The following table, as recreated from 23 CFR 772, represents activity 
categories (AC) and the associated NAC:  
 

Table 5:  
Activity Categories and Noise Abatement Criteria 

AC NAC4 Description of Activities 

A 57: Ext. 
Lands on which serenity and quiet are extraordinarily significant and serve an 
important public need, and where the preservation of those qualities is essential if 
the area is to continue to serve its intended purpose 

B 67: Ext. Picnic areas, recreation areas, playgrounds, active sport areas, parks, residences, 
motels, hotels, schools, churches, libraries, and hospitals 

C 72: Ext. Developed lands, properties, or activities not included in A and B above 
D -- Undeveloped lands 

E 52: Int. Residences, motels, hotels, public meeting rooms, schools, churches, libraries, 
hospitals, and auditoriums 

 
An increase in existing ambient noise levels would be considered substantial if the “with project” 
design year noise level projection were to exceed the existing noise level by ≥12 dBA Leq(h). 
Per the protocol, noise levels would approach an NAC if the projected levels would be within 
one dBA of said NAC.  
 
Residential land uses typically fall under Activity Category B. Therefore, 66 dBA Leq(h) would 
“approach” the applicable NAC. Per the protocol, severe noise impacts are generated when 
exterior noise levels are projected to be ≥75 dBA or ≥30 dBA higher than existing levels. 
 
The potential impacts generated by traffic noise would be analyzed for all surrounding land uses. 
The analysis would primarily consider exterior noise exposures. However, if no exterior 
activities would be affected by traffic noise, the interior NAC (Activity Category E) is used.   
 
Typically, noise abatement options are considered in frequently used areas where lowered noise 
levels would be beneficial. Areas typically considered for noise abatement include residential 
yards and patios, parks and playgrounds.  
 
Per the protocol, all reasonable and feasible noise abatement measures likely to be incorporated 
must be identified prior to adoption of the final environmental document for a given project. In 
addition, all noise impacts for which no available or feasible abatement measures have been 
identified must be included in the project record. 
 

                                                 
4 A-weighted decibel – one hour equivalent sound level dBA – Leq[h] 
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Extraordinary noise abatement, as identified by Caltrans, may be implemented for locations that 
would otherwise experience severe traffic noise impacts. Extraordinary noise abatement, which 
could include non-standard measures or design, is considered on a project-by-project basis.  
 
If the project uses federal funds, then federal aid highway projects are analyzed per Procedures 
for Abatement of Highway Traffic Noise (23 CFR 772). Caltrans protocol for to the 
implementation of 23 CFR 772 is set forth in the Traffic Noise Analysis Protocol. The proposed 
project would require an evaluation of noise impacts per 23 CFR 772. Furthermore, the proposed 
interchange project would likely be considered a “Type 1” project because it would result in new 
alignments near receivers.   
 
In addition to the Caltrans protocol, the proposed project would be analyzed per the applicable 
local noise standards. The City of Chico Noise Ordinance is set forth in Chapter 9.38 of the 
Municipal Code. The following maximum noise limits are established by the Noise Ordinance: 
 

Residential: 70dBA between…7:00am and 9:00pm or 60dBA between the hours of 9:00pm 
and 7:00am on any residential property. On multifamily residential property, noise shall 
not exceed 60dBA three feet from any wall, floor, or ceiling inside any dwelling unit when 
the doors and windows of the unit are closed, except within the dwelling unit in which the 
noise source or sources may be located. 
 

Commercial and Industrial: 70dBA at any point outside the property plane.  
 

Public Property: 60dBA at a distance of 25 feet or more from the source. 
 
Construction-generated noise is exempt from the provisions of the noise ordinance under the 
following circumstances: construction occurs between 7AM and 9PM Monday through Saturday, 
construction occurs between 10AM and 6PM Sundays and holidays, noise does not exceed 83 
dBA at 25 feet from the source, and noise does not exceed 86 dBA at any point outside the plane 
of the project. 
 
Additional noise generation and exposure standards are set forth in the Noise Element of the 
Chico General Plan. The following table is recreated from “Maximum Allowable Noise 
Exposure Transportation Noise Sources” (Table 9.5-1) of the Noise Element: 
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Table 6:  
Maximum Allowable Transportation Noise Exposure 

 
Land Use 

Outdoor Activity Areas1 
Ldn/CNEL, dB 

Interior Spaces 
Ldn/CNEL, dB Leq dB2

Residential 603 45 -- 
Transient Lodging  604 45 -- 
Hospitals, Nursing Homes  603 45 -- 
Theaters, Auditoriums, Music Halls -- -- 35 
Churches, Meeting Halls  603 -- 40 
Office Buildings -- -- 45 
Schools, Libraries, Museums 603 -- 45 
Playgrounds, Neighborhood Parks 70 -- -- 

1 Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be applied to the 
property line of the receiving land use. 

2 As determined for a typical worst-case hour during periods of use. 
3 Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a practical 

application of the best-available noise reduction measures, an exterior noise level of up to 65 dB Ldn/CNEL may 
be allowed provided that available exterior noise level reduction measures have been implemented and interior 
noise levels are in compliance with this table. 

4 In the case of hotel/motel facilities or other transient lodging, outdoor activity areas such as pool areas may not be 
included in the project design. In these cases, only the interior noise level criterion will apply 

 
Noise generated by roadway improvement projects is discussed in the Noise Element. 
Specifically, Policy N-I-2 states: 
 

It is anticipated that roadway improvement projects will be needed to accommodate 
buildout of the general plan. Therefore, existing noise-sensitive uses may be exposed to 
increased noise levels due to roadway improvement projects as a result of increased 
roadway capacity, increases in travel speeds, etc. It may not be practical to reduce 
increased traffic noise levels consistent with those contained in Table 2. Therefore, as an 
alternative, the following criteria may be used as a test of significance for the 
environmental review of a roadway improvement project: 

 
Where existing traffic noise levels are less than 60 dB Ldn at the outdoor activity areas 
of noise-sensitive uses, a +5 dB Ldn increase in noise levels due to a roadway 
improvement project will be considered significant; and 
 
Where existing traffic noise levels range between 60 and 65 dB Ldn at the outdoor 
activity areas of noise sensitive uses, a +3 dB Ldn increase in noise levels due to a 
roadway improvement project will be considered significant; and 
 
Where existing traffic noise levels are greater than 65 dB Ldn at the outdoor activity 
areas of noise sensitive uses, a +1.5 dB Ldn increase in noise levels due to a roadway 
improvement project will be considered significant. 
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Note: Roadway improvement projects can result in increased travel speeds and/or an increase in roadway 
capacity. An analysis of noise impacts associated with a roadway improvement project should evaluate 
the projected future traffic volumes, speeds, traffic distribution and truck mix with and without the 
project. Therefore, the changes in traffic speeds and traffic volumes along those roadways which are 
attributed solely to the roadway project will be evaluated with respect to the above-mentioned criteria. 

 
The Noise Analysis prepared by ICF Jones and Stokes identifies the following Activity Category 
B land uses in the project area: 
 

Table 8: Land Uses in the SR 99/Southgate Avenue Project Area 
Receptor Type Location 

Single-Family Residences Estates Drive approximately 350 feet west of 
SR 99 

Single-Family Residences Near Estates Drive approximately 400 feet 
west of SR 99 
 

 
The proposed project would require preparation of a Noise Study Report (NSR), which would 
require approximately two months to prepare. The NSR would identify noise impacts and noise 
abatement options, if required, in addition to abatement feasibility and abatement reasonableness 
allowances.   

8.14 Energy and Climate Change  

Energy: 

The CEQA document would evaluate and discuss the potential energy impacts associated with 
the project (per CEQA Guidelines Appendix F). 
 
Even if the project uses federal funds, it is not anticipated that an Energy Technical Report 
would be required. Per FHWA guidance (TA-6640.8A), detailed energy studies and BTU 
computations are rarely warranted at the project level. Chapter 13 of the SER echoes this 
guidance when it addresses determining the need for detailed, project-level energy studies: 
 

Balancing energy used during construction and operation against energy saved by 
relieving congestion and reducing out of direction travel, most projects, even new 
highway projects, would not have substantial energy impacts.   

 
The proposed interchange would be expected to result in energy consumption during 
construction phases that would exceed the No-Build Alternative. However, as identified by the 
FHWA, the proposed interchange would likely result in long-term, energy requirements that 
would be less than the No-Action Alternative, which would be associated with the inefficiencies 
generated by the failure of the SR99/Skyway Interchange. For example, TA-6640.8A states 
“post-construction, operational energy requirements of the facility should be less with the build 
alternative as opposed to the no-build alternative.”  
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Climate Change: 

An analysis of greenhouse gas emissions and global climate change is required during the 
environmental review conducted per CEQA. The proposed interchange is intended to increase 
efficiency and safety and to prevent LOS impacts that are likely to occur at the SR99/Skyway 
Interchange. The SER identifies stop-and-go traffic (between 0 and 20 miles per hour) as the 
source of the most severe emissions of greenhouse gasses. The SER goes on to state that 
“[r]elieving congestion by enhancing operations and improving travel times in high congestion 
travel corridors will lead to an overall reduction in GHG emissions.” 
 
The project is a congestion relief project and thus would require a quantitative analysis using 
ARB’s EMFAC model to carbon dioxide (CO2) emissions. 
 
At the federal level, neither the EPA nor the FHWA have established regulations or guidelines 
related to project-specific climate change analyses. The FHWA promotes the consideration of 
climate change throughout the planning process, particularly during program development and 
project delivery stages, often by integrating the issue into other planning principals, such as: 
 

 Economic Vitality  
 Global Efficiency  

 Environmental Enhancement  
 Safety and Mobility 

 Energy Conservation 
 Quality of Life 

    
In addition to these broad planning principals, the FHWA identifies four specific reduction 
strategies for greenhouse gas (GHG) emissions: 
 

1. Improve systems & operational efficiency 
2. Reduce growth of vehicle miles traveled 

3. Transition to lower GHG fuels  
4. Improve vehicle technologies 

8.15 Biological Environment  

Wetlands/Water Features: 

A large, vegetated swale separates the SR99 and Southgate Lane alignments in the southeast 
quadrant. The southwest quadrant is currently undeveloped. The northwest quadrant of the 
intersection is mostly developed with existing commercial and industrial land uses. The ultimate 
improvements would result in an auxiliary lane on northbound SR99 that would require a box 
culvert on Comanche Creek. 

Potential Wetlands:  

The following features are identified by the NWI within the vicinity of the proposed project: 
 

Table 7: National Wetland Inventory Features 
Class Type Area of Site Acres 

PUBFx Freshwater Pond SE Quadrant of Interchange 0.1 
PEMC Freshwater Emergent Wetland Adjacent to Southgate Ave 0.63 

Approximate Total: 3.2 
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Special-Status Species: 

Comanche Creek is considered a potential movement corridor for the federally and state listed 
giant garter snake.  
 
Several elderberry shrubs, the sole host plant for the federally listed valley elderberry longhorn 
beetle, were identified in the lands surrounding the SR99/Southgate Lane Intersection.  
 
The interchange site is largely disturbed with the exception of the southern portion that supports 
a woodland and some open areas. There is low probability that Butte County meadowfoam 
(BCM), a state and federal endangered species, occurs within the project area.  
 
The western burrowing owl, a California Species of Special Concern have the potential to occur 
within the project site.  
 
The northern harrier and osprey, both California fully protected bird species, were observed 
within the project site during field surveys. In addition, the white-tailed kite, also a California 
fully protected species, has the potential to occur within the project site. 
 
The Butte County golden clover, a California Native Plant Society List 1B species, has the 
potential to occur within the project site. 
 
The project site contains suitable foraging habitat for the state listed Swainson’s hawk. A known 
nesting occurrence has been documented within two miles of the project site.  

Special-Status Habitats and Communities: 

 
Potential foraging habitat for the state listed Swainson’s hawk occurs adjacent to portions of the 
SR99 alignment. 

8.16 Cumulative Impacts  
 
Potential cumulative impacts are difficult to identify in substantial detail at the PID stage. The 
PEAR Manual states that, while cumulative impacts should be considered, “the level of detail 
should be far less than is required for the CEQA or NEPA document.”    
 
As of 2007, the Regional Transportation Plan Guidelines call for a programmatic analysis of the 
potential cumulative impacts generated by implementation of the projects identified within the 
plan. The plan-level analysis set forth in an RTP can be used at the PID stage to identify 
potential cumulative impact analyses that will likely be required for a given project. The EIR for 
the 2008 RTP identifies a series of significant cumulatively considerable impacts that would be 
generated by plan implementation.    

8.17 Context Sensitive Solutions 
 
The proposed project would be developed in a manner that ensures safety and efficiency while 
enhancing the surrounding community’s plans, policies and values. As described in the 
preceding technical summaries, the project site includes protected natural landscapes, sensitive 
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habitats and special-status land uses. As a result, the SR99/Southgate Interchange is being 
proposed within complex social and regulatory contexts. Thoughtful, early and imaginative 
planning and coordination will be necessary to ensure compliance with policies that require 
Context Sensitive Solutions outcomes. 

9. Summary Statement for PSR or PSR-PDS  
For each practicable alternative write a brief summary of key environmental issues, studies 
required, permits, and anticipated environmental commitments for permanent impacts. Include a 
time and potential constraints or special considerations, such as construction windows, 
biological monitoring, Native American monitoring, acquisition of Permits to Enter, etc. For a 
standard PSR, include cost estimates for environmental permits and commitments. This 
statement will go directly into the PSR or PSR-PDS.  
 
All build alternatives for the proposed project are expected to have impacts or require additional 
technical studies with visual resources, cultural resources, hydrology, and floodplain, water 
quality and storm water runoff, hazardous waste/materials, air quality, noise and vibration, and 
biological resources. All project alternatives are also expected to require a Clean Water Act 
Section 404 permit and Section 401 Water Quality Certification, and California Fish and Game 
Code Section 1602 Streambed Alteration Agreement.  

10. Disclaimer  
This Preliminary Environmental Analysis Report (PEAR) provides information to support 
programming of the proposed project. It is not an environmental determination or document. 
Preliminary analysis, determinations, and estimates of mitigation costs are based on the project 
description provided in the Project Study Report (PSR). The estimates and conclusions in the 
PEAR are approximate and are based on cursory analyses of probable effects. A reevaluation of 
the PEAR will be needed for changes in project scope or alternatives, or in environmental laws, 
regulations, or guidelines.  

11. List of Preparers  
 Specialist Date 

Cultural Resources Pacific Legacy May 2009 
Biologist Gallaway Consulting, Biologist August 2009 
Community Impacts Gallaway Consulting, Generalist August 2009 
Noise and Vibration ICF Jones and Stokes August 2009 
Air Quality ICF Jones and Stokes August 2009 
Paleontology Gallaway Consulting, Generalist August 2009 
Water Quality WRECO June 2009 
Hydrology and Floodplain Gallaway Consulting, Generalist August 2009 
Hazardous Waste/Materials Blackburn Consulting November 2008 
Visual/Aesthetics Gallaway Consulting, Generalist August 2009 
Energy/Climate Change Gallaway Consulting, Generalist August 2009 
Other: Traffic Fehr and Peers February 2009 
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Attachment A: PEAR Environmental Studies Checklist 
Rev. 11/08 

Environmental Studies for PA&ED Checklist 
 Not 

anticipated 
Memo 
to file 

Report 
required 

Risk* 
L  M  H 

Comments 

Land Use    L       
Growth    L      
Farmlands/Timberlands    L      
Community Impacts     L      
Community Character and Cohesion    L      
Relocations    L      
Environmental Justice    L      
Utilities/Emergency Services    L      
Visual/Aesthetics     L      
Cultural Resources:    L      

Archaeological Survey Report    L      
Historic Resources Evaluation Report    L      
Historic Property Survey Report    L      
Historic Resource Compliance Report    L      
Section 106 / PRC 5024 & 5024.5    L      
Native American Coordination    L      
Finding of Effect    L      
Data Recovery Plan    L      
Memorandum of Agreement    L      
Other:           L      

Hydrology and Floodplain     L      
Water Quality and Stormwater Runoff    L      
Geology, Soils, Seismic and 
Topography 

   L      

Paleontology    L      
PER    L      
PMP    L      

Hazardous Waste/Materials:    L      
ISA (Additional)    L done 2008
PSI    L      
Other:    L      

Air Quality     L      
Noise and Vibration    L Bioacoustics
Energy and Climate Change    L      
Biological Environment     L      

Natural Environment Study    L      
Section 7:      L      
  Formal    L      
  Informal    L      
  No effect    L      
Section 10    L      

    USFWS Consultation    L      
    NMFS Consultation    L      

Species of Concern (CNPS, USFS, 
BLM, S, F) 

   L CNPS



Environmental Studies for PA&ED Checklist 
 Not 

anticipated 
Memo 
to file 

Report 
required 

Risk* 
L  M  H 

Comments 

Wetlands & Other Waters/Delineation    L      
404(b)(1) Alternatives Analysis    L      
Invasive Species    L      
Wild & Scenic River Consistency    L      
Coastal Management Plan    L      
HMMP    L      
DFG Consistency Determination    L      
2081    L      
Other:  Navigable     L Section 10

Cumulative Impacts    L CEQA
Context Sensitive Solutions    L      
Section 4(f) Evaluation    L      
Permits:      
401 Certification Coordination    L      
404 Permit Coordination, IP, NWP, or 
LOP 

   L      

1602 Agreement Coordination    L      
Local Coastal Development Permit 
Coordination 

   L      

State Coastal Development Permit 
Coordination 

   L      

NPDES Coordination    L      
US Coast Guard (Section 10)    L      
TRPA    L      
BCDC    L      
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Attachment C: PEAR Environmental Commitments Cost Estimate 

(Standard PSR) 



Attachment D: PEAR Environmental Commitments Cost 
Estimate

Standard PSR Only 
(Prepare a separate form for each viable alternative described in the Project Study Report) 

PART 1 PROJECT INFORMATION rev. 11/08

District-County-Route-Post Mile 
03-Butte-SR99-28.1(2

EA:
4E670

Project Description: 
State Route 99/Southgate Avenue Interchange and Extension 
Form completed by (Name/District Office):   

Project Manager:
Bob Greenlaw 

Phone Number: 
5308796930

Date: 12-20-2010 

PART 2 PERMITS AND AGREEMENTS 
 Permits and Agreements 

($$)
 Fish and Game 1602 Agreement 7000 
 Coastal Development Permit 0 
 State Lands Agreement 4000 
 Section 401 Water Quality Certification 4000 
 Section 404 Permit – Nationwide (U.S. Army 

Corps)
0

 Section 404 Permit – Individual (U.S. Army 
Corps)

15000

 Section 10 Navigable Waters Permit (U.S. Army 
Corps)

4000

 Section 9 Permit (U.S. Coast Guard) 0 
 Other:  CVFPB 4000 

Total (enter zeros if no cost) 38000 

C



PART 3. ENVIRONMENTAL COMMITMENTS FOR PERMANENT IMPACTS 
 
To complete the following information: 
o Report costs in $1,000s. 
o Include all costs to complete the commitment:  

 Capital outlay and staff support.  Refer to Estimated Resources by WBS 
Code.  For example, if you estimated 80 hours for biological monitoring 
(WBS 235.35 Long Term Mitigation Monitoring), convert those hours to a 
dollar amount for this entry.  For current conversion rates from PY to 
dollars, see the Project Manager. 

 Cost of right of way or easements.  
 If compensatory mitigation is anticipated (for wetlands, for example), insert 

a range for purchasing credits in a mitigation bank. 
 Long-term monitoring and reporting   
 Any follow-up maintenance 
 Use current costs; the Project Manager will add an appropriate escalation 

factor.  
 This is an estimating tool, so a range is not only acceptable, but advisable. 

 
Environmental Commitments  

Alternative All 
 
 Estimated Cost in $1,000’s Notes 
Noise abatement or 
mitigation 

 
0 

 
      

Special landscaping 0       
Archaeological resources 10000       
Biological resources 50000 w/permitting 
Historical resources 0       
Scenic resources 5000       
Wetland/riparian resources 50000+       
Res./bus. relocations 0       
Other:       0       
       
Total  (enter zeros if no cost) 115000  
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i

INVESTIGATIVE SUMMARY
The purpose of this report is to identify historical and present-day indications of the use,
misuse, or storage of hazardous and/or potentially hazardous substances that may impact the
planned SR 99/Southgate Avenue Interchange Project (project).  This section summarizes the
key issues identified in this report. The purpose of this assessment is to identify recognized
environmental conditions1 (RECs) and potential RECs within and adjacent to the area being
considered for various project alternatives.  This assessment identifies sites and REC issues
that could potentially impact design and construction. It is for the planners and designers to
use to better understand the potential hazardous materials impacts to project development.

Project Location and Description
The project study area is approximately centered on the intersection of SR 99 and Southgate
Avenue on the south side of the City of Chico, California.  The study area is approximately
bordered by Fair Street on the north, Midway on the west, Marybill Ranch Road on the south,
and Skyway on the east. Construction of an interchange is proposed at SR 99/Southgate
Avenue. In addition to the interchange, other potential roadway improvements are being
considered within the study area. A vicinity map is shown in Figure 1 and an overview of the
project study area is shown in Figure 1.

Potential Hazardous Materials Impacts
The project is in the preliminary planning stage and we have not been provided a list of
parcels planned for either right-of way aquisition or ownership transfer. Therefore we have
identified sites throughout the study area with potential RECs that may impact project
improvements. We group the sites into high, medium, and low risk categories (in general
conformance with Caltrans PA/ED Risk Classification) based on our evaluation of the
potential risk they could pose if the project is located on or adjacent to the site. The sites are
listed within the report and in Tables 1 through 3. The tables contain assessor’s parcel
number, address, figure reference, current and/or former use, REC description, and
recommended action. Where right-of-way will be acquired, additional site-specific
assessment may be warranted.  Additional assessment will likely include a more detailed site
inspection, thorough regulatory file review, interviews, and building material and soil sample
collection and analysis.

1 BCI uses the term Recognized Environmental Condition (REC) in general but not strict compliance with
ASTM E1527-05, which defines the meaning as “the presence or likely presence of any hazardous substances or
petroleum products on a property under conditions that indicate an existing release, a past release, or a material
threat of a release of any hazardous substances or petroleum products on the property or into the ground,
ground water, or surface water of the property.  The term includes hazardous substances or petroleum products
even under conditions in compliance with laws.  The term is not intended to include de minimus conditions that
generally do not present a threat to human health or the environment and generally would not be the subject of
an enforcement action if brought to the attention of the appropriate regulatory agencies.  Conditions determined
to be de minimus are not recognized environmental conditions.”  BCI includes this definition to clarify
conditions addressed in this ISA but, it does not imply that this ISA is compliant with ASTM E 1527 – 05.
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High Risk Sites

Figure/
ID# Address APN Former and/or

Current Use Potential REC Recommended
Action

2A
#1

2549 Scott
Ave. 005-520-010 Card lock and bulk

fuel distributer

Petroleum
hydrocarbons,

Active aboveground
storage tanks (AST)

Records review,
Phase II sampling

2A
#3 2535 Fair St. 005-520-044 Motor vehicle

dismantling

Petroleum
hydrocarbons, heavy

metals

Records review,
site inspection,

possible Phase II
sampling

2A
#6 2840 Fair St. Unknown Chico

Transportation

Petroleum
hydrocarbons,

underground storage
tank (UST)- status

unknown

Verify location,
records review,
site inspection

2A
#8

11276
Midway 040-320-002 West Valley

Construction

Documented release
of petroleum

hydrocarbons. Closed
USTs

Records review,
site inspection,

possible Phase II
sampling

2A
#10

11239
Midway 040-420-002 PG&E Chico

Service Center

Documented release
of petroleum

hydrocarbons. Active
USTs, use/storage of

solvents,
polychlorinated

biphenols (PCBs)

Records review,
site inspection,

possible Phase II
sampling

2A
#11

11226
Midway 040-320-013 Retail fuel/bulk

petroleum products

Documented release
of petroleum

hydrocarbons, active
USTs

Records review,
Phase II sampling

2A
#12

11204
Midway 040-320-008 Western Petroleum

Marketers

Surface release of
petroleum

hydrocarbons

Records review,
site inspection,

possible Phase II
sampling

2A
#13

11128
Midway 040-310-087

Valley Wide
Chemical/Cabinet

Shop

Ag Chemicals/
Pesticides/Paint/

Solvent

Records review,
site inspection,

possible Phase II
sampling

2A
#14

11110
Midway 040-310-080

Capitol Coors/
Valley Rubber &

Gasket

Documented release
of petroleum

hydrocarbons, closed
UST

Records review,
possible Phase II

sampling

Table 1
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Table 1 (Continued)

High Risk Sites

Figure/
ID# Address APN Former and/or

Current Use Potential REC Recommended
Action

2A

#15
11096

Midway 040-310-064 Pacific Stihl

Documented release
of petroleum

hydrocarbons, closed
UST

Records review,
site inspection,

possible Phase II
sampling

2A

#18
11011

Midway 039-060-134 Agri Electric
Petroleum

hydrocarbons,  UST-
status unknown

Site inspection,
records search,

possible Phase II
sampling

2A

#19
127

Speedway 040-310-030
Smuckers

plant/former CE
Building Products

Trichloroethylene
(TCE)

Tetrachloroethylene
(PCE), Petroleum

hydrocarbons

Records review,
possible Phase II

sampling

2A NA NA
Skyway Homes

Groundwater
Plume

TCE /PCE
Records review,
possible Phase II

sampling

2A

#20
2570 Hegan

Ln. 029-050-053
Kinder Morgan/
SFPP Chico Fuel

Terminal

Documented release
of petroleum

hydrocarbons, active
ASTs, closed UST

Records review,
Phase II
sampling

2A

#21
2518 Hegan

Ln. Unknown Bulk Fuel
Petroleum

hydrocarbons, active
AST

Records review,
Phase II sampling

2A

#22
594 Paseo

Companeros 040-340-015 G.E.Weiss
Petroleum

hydrocarbons,  UST-
status unknown

Site inspection,
records review,

possible Phase II
sampling

2A

#25

163
McFadden

Ln.
040-020- 091 Residence

Petroleum
hydrocarbons,  active

UST

Records review,
site inspection,

possible Phase II
sampling

2A

#26
89 Loren

Ave. 040-400- 073 Lumber Company

Petroleum
hydrocarbons,  USTs-

status unknown ,
solvents

Site inspection,
records review,

possible Phase II
sampling
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Table 1 (Continued)

High Risk Sites

Figure/
ID# Address APN Former and/or

Current Use Potential REC Recommended
Action

2A

#15
11096

Midway 040-310-064 Pacific Stihl

Documented release
of petroleum

hydrocarbons, closed
UST

Records review,
site inspection,

possible Phase II
sampling

2A

#27
71 Loren

Ave. 040-400-086 Distributing Co.
Documented release

of petroleum
hydrocarbons

Records review,
possible Phase II

sampling

2A

#29
701 Entler

Ave. 040-400-017 Former Chemtec
Agri Chems

Ag Chemicals/

Pesticides

Records review,
site inspection,

possible Phase II
sampling

2A

#30
775 Entler

Ave. 040-400-021 Former FMC Corp.
Agri Chem Group

Ag Chemicals/

Pesticides

Records review,
site inspection,

possible Phase II
sampling

2B

#34
3750 Morrow

Ln. 002-200-036 Pacific Bell Corp
Yard

Documented release
of petroleum

hydrocarbons, active
USTs, solvents

Records review,
possible Phase II

sampling

2B

#38
2741 Cramer

Ln. 040-030-074 Tree farm

Petroleum
hydrocarbons, active
AST,  UST- status
unknown, solvents

Records review,
site inspection,

possible Phase II
sampling

2B

#39
2801 Notre
Dame Blvd. 040-030-065 Church

Petroleum
hydrocarbons, USTs-

status unknown

Records review,
site inspection,

possible Phase II
sampling

2B

#40

425
Southgate

Ln.
040-400-088 Peterson Tractor

Surface spill of
petroleum

hydrocarbons, UST-
status unknown

Records review,
site inspection,

possible Phase II
sampling

2B

#45

3155
Southgate

Ln.
040-400-068 Pesticide

manufacturer

Ag Chemicals/

Pesticides/Petroleum
hydrocarbons, USTs-

status unknown

Site inspection,
records review,

possible Phase II
sampling
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Table 1 (Continued)

High Risk Sites

Figure/
ID# Address APN Former and/or

Current Use Potential REC Recommended
Action

2A

#47
2675 Fair St. 005-500-014

& 011 Auto Dismantlers
Petroleum

hydrocarbons, heavy
metals

Site inspection,
records review,

possible Phase II
sampling

2A,2B

#50
NA NA Former SP Railroad

Grade

Heavy metals,
petroleum

hydrocarbons,  other
chemicals, asbestos

Phase II sampling

2A

#27
71 Loren

Ave. 040-400-086 Distributing Co.
Documented release

of petroleum
hydrocarbons

Records review,
possible Phase II

sampling

2A

#29
701 Entler

Ave. 040-400-017 Former Chemtec
Agri Chems

Ag Chemicals/

Pesticides

Records review,
site inspection,

possible Phase II
sampling

2A

#30
775 Entler

Ave. 040-400-021 Former FMC Corp.
Agri Chem Group

Ag Chemicals/

Pesticides

Records review,
site inspection,

possible Phase II
sampling

Table 2

Medium Risk Sites

Figure/
ID# Address APN Former or

Current Use Potential REC Recommended
Action

2A
#2

2569 Scott
Ave. 005-520-018 Solid waste

transfer station

Various
chemicals,
hazardous

building materials

Records review,
site inspection,

interview

2A
#4 2605 Fair St. 005-520-017 Solid waste

transfer station

Various
chemicals,
hazardous

building materials

Records review,
site inspection,

interview

2A
#5 2855 Fair St. 005-580-013 Construction rental

yard

Petroleum
hydrocarbons,

AST

Records review,
site inspection,

interview
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Table 2 (Continued)

Medium Risk Sites

Figure/
ID#

Address APN Former or
Current Use Potential REC Recommended

Action

2A

#9
11254

Midway 040-320-011 Iron Works
(inactive)

Petroleum
hydrocarbons,
heavy metals

Records review,
site inspection,

interview,
possible Phase II

sampling

2A

#17
11025

Midway 039-060-135
Roofing company

yard w/ old vehicle
storage

Petroleum
hydrocarbons

Records review,
site inspection,

interview

2A

#28
71 Loren

Ave. 040-400-013 Hupp Neon Solvents
handling

Records review,
site inspection,

interview

2B

#42

3097
Southgate

Ln.
040-400-070 Waste disposal corp

yard
Petroleum

hydrocarbons

Records review,
site inspection,

interview

2B

#43
435

Southgate Ct. 040-400-050 Former seed
company Pesticides

Records review,
site inspection,

interview

2B

#44
446

Southgate Ct. 040-400-084 Seed Company Pesticides
Records review,
site inspection,

interview

2B

#46
1696 Skyway 040-020-141 Gravel mining Petroleum

hydrocarbons

Records review,
site inspection,

interview

2A

#48
631 Country

Dr. 005-580-019 Body shop
Heavy metals,

petroleum
hydrocarbons

Records review,
site inspection,

interview

2A

#49
11196

Midway 040-310-082 Tank and Truck
Repair

Petroleum
hydrocarbons,

AST

Records review,
site inspection,

interview

2B

#51
1856 Skyway 040-020-134 Wood products

manufacturing

Petroleum
hydrocarbons,

AST

Records review,
site inspection,

interview

2A

#52
322 Entler

Ave 040-040-010 Residence w/ small
tank

Petroleum
hydrocarbons,

AST

Records review,
site inspection,

interview
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Table 2 (Continued)

Medium Risk Sites

Figure/
ID#

Address APN Former or
Current Use Potential REC Recommended

Action

2A

#53
629 Entler

Ave. 040-400-074 Equipment yard,
soil piles

Petroleum
hydrocarbons,
metals, other

chemicals

Site inspection,
records review,

interview,
possible Phase II

sampling

2A

#54
Southgate

Ave. 040-400-091 Asphalt and
concrete recycling

Asbestos,
petroleum

hydrocarbons,
heavy metals

Site inspection,
interview,

records review,
possible Phase II

sampling

2A,2B NA NA Historic orchards Persistent
pesticides Phase II sampling

2A,2B NA NA Dredge tailings Heavy metals Phase II sampling

2A

#17
11025

Midway 039-060-135
Roofing company

yard w/ old vehicle
storage

Petroleum
hydrocarbons

Records review,
site inspection,

interview

2A

#28
71 Loren

Ave. 040-400-013 Hupp Neon Solvents
handling

Records review,
site inspection,

interview

2B

#42

3097
Southgate

Ln.
040-400-070 Waste disposal corp

yard
Petroleum

hydrocarbons

Records review,
site inspection,

interview
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Table 3

Low Risk Sites

Figure/
ID#

Address APN  Former or
Current Use

Potential
REC

Recommended
Action

2A

#7
2860 Fair St. 040-310-071 Photoprocessing Photochemicals Interview, site

inspection

2A

#16
11088

Midway 040-310-076 Boat
Manufacturing Solvents Interview, site

inspection

2A

#23
496 Entler

Ave. 040-640-014
Former cabinet

shop Paint, solvents Interview

2A

#24
1 Baja Ct. 040-480-010 Trucking Unknown Interview

2A

#31
725 Entler

Ave. 040-400-089
Manufacturing Solvents Interview, site

inspection

2B

#32
2580 Notre
Dame Blvd. 002-330-013

Home Depot
Pesticides,

solvents, other
retail chemicals

Interview, site
inspection

2B

#33
3650 Morrow

Ln. 002-330-023 Diagnostic
Imaging Photochemicals Interview, site

inspection

2B

#35
3711 Morrow

Ln. 040-030-030
Wood

fabrication

Petroleum
hydrocarbons,

other

Interview, site
inspection

2B

#36
2600 Notre
Dame Blvd. 040-030-037

Building supply
Paints, other

building
products

Interview, site
inspection

2B

#37
48 Comanche

Ct. 040-030-047
Construction

company Waste solvents Interview, site
inspection

2B

#41
3075

Southgate Ln. 040-400-066
Manufacturing Waste solvents Interview, site

inspection
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General Issues
Agricultural Chemicals (Pesticides/Herbicides)
Significant portions of the project study area are located on agricultural land historically
cultivated in orchards; consequently, there is potential for residual pesticides and/or
herbicides. We did not observe evidence of potential historical pesticide/herbicide mixing,
storage and/or misuse within the study area (other than sites already identified as possible
pesticide manufacturing/handling facilities). Figures 2A and 2B show historic orchard areas
active during a period when use of persistent pesticides would be expected to be most
prevalent (1950’s and earlier).

Aerially Deposited Lead
The presence of aerially deposited lead (ADL) adjacent to heavily traveled roadways, such as
SR 99 is not uncommon.  Based on review of air photos and topographical maps, SR 99 has
been in service since at least 1957.  Before SR 99 construction, Midway was the main north-
south roadway in the area dating back to at least 1912.  Based on our experience, Caltrans
will likely require an ADL study for improvements to the SR 99 corridor.  This is consistent
with their general requirement to require ADL testing along heavily traveled roads in use
prior to 1987.

Transformers
The scope of this assessment did not include an inventory of past and present transformers.
However, BCI observed many overhead power lines and ground surface or pole-mounted
transformers within the project area.  Older transformers may contain
polychlorinatedbiphenyls (PCBs) and this should be considered if they are removed or
relocated during construction.  Identification and remediation of old transformers is the
responsibility of the utility owner.  If the relocation of transformers is required, they should be
checked for the presence of PCBs or other hazardous materials by the utility owner, and if
present, should be properly remediated and disposed.

Yellow Traffic Stripes
Yellow traffic stripes typically contain heavy metals including lead and chromium at
concentrations in excess of the hazardous waste thresholds established by Title 22 of the
California Code of Regulations and may produce toxic fumes when heated.  Consequently,
any yellow traffic striping within the project area will require proper disposal, which may
include disposal at a Class 1 disposal facility.

Underground Product Distribution Lines
We observed markers indicating the presence of buried distribution lines for natural gas along
the east side of Midway, north of Entler Avenue. The PG&E Service Center on Midway has a
large natural gas dispensing facility. No record of contamination resulting from these lines
was discovered in our assessment; however, there is the potential for unidentified leaks along
buried pipelines.  Due to its explosive potential, natural gas is considered a hazardous
material. Project design should consider the potential for leaks from underground natural gas
distribution lines.

Our investigation did not include a utility survey; therefore we did not attempt to locate all of
these lines.
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Asphalt
It is anticipated that project improvements will include the removal of existing asphalt.
Currently asphalt is not regulated as a hazardous material, but potential contaminants in the
asphalt binder are the source of off-site disposal restrictions imposed by the State of
California Integrated Waste Management Board.  Consequently asphalt removal from the
project will need to be disposed in accordance with current regulations.

Building Materials
Asbestos and lead based paint associated with the demolition/modification of existing
structures, bridges, and/or roadway may be encountered.  Consequently, the resulting debris
may be a regulated waste and should be characterized and classified prior to disposal.

Septic Tanks
According to the City of Chico sewer maps and discussion with Butte County Environmental
Health Department staff, very little of the study area is served by a public sewer system.
Therefore, essentially all of the commercial and residential structures south of Fair Street
between Midway and SR 99 are served by on-site sewage disposal systems with septic tanks
and leach fields.  The commercial complexes located on Southgate Lane and Court (east of
SR 99) are also served by septic systems.  There is the potential for RECs to be associated
with septic systems, especially those serving commercial facilities.

Heating Oil Tanks/ “Farm” Tanks
Older commercial and residential structures in rural areas often have above-ground or below-
ground heating oil tanks associated with them.  In addition, agricultural sites may contain
above-ground or below-ground motor vehicle fuel tanks typically referred to as “farm tanks”.
Due to regulatory exemptions, some of these tanks may not appear in the searched databases.
There is the potential for RECs to be present on sites where heating oil tanks or farm tanks
were located.
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1 INTRODUCTION
Mark Thomas & Company, Inc. (MTCo) retained Blackburn Consulting (BCI) to perform an
Initial Site Assessment (ISA) for the State Route 99/Southgate Avenue Interchange Project
(project) in Chico, California.

The purpose of this ISA is to:

 Identify known “recognized environmental conditions” (REC) 2 and potential REC
within the study area which may influence planning, design and construction of the
proposed project.

 Identify parcels with REC within the project study area and assess the potential
impacts to site acquisition and/or construction if portions of these parcels must be
acquired to facilitate the planned improvements.

To prepare this ISA, BCI:

 Conducted a limited site inspection of publicly visible portions of properties to
observe current land use and indications of hazardous and potentially hazardous
substances issues for those parcels that may be impacted by the improvements as well
as adjacent parcels which may impact the proposed improvement area,

 Reviewed available information to provide a limited assessment of past and present
operations conducted on parcels BCI has identified as having RECs and /or potential
RECs,

 Reviewed historical aerial photographic coverage and topographic map coverage of
the study area and surrounding properties for indications of potential sources of
contamination,

 Performed federal, state, and county records review for indications of the use, misuse,
or storage of hazardous and/or potentially hazardous substances at sites within the
estimated improvement areas.  The federal, state, and county database search was
provided by a record check service, and,

 Reviewed the site geology;

2 BCI uses the term Recognized Environmental Condition (REC) in general but not strict compliance with ASTM
E1527-05, which defines the meaning as “the presence or likely presence of any hazardous substances or petroleum
products on a property under conditions that indicate an existing release, a past release, or a material threat of a
release of any hazardous substances or petroleum products on the property or into the ground, ground water, or
surface water of the property.  The term includes hazardous substances or petroleum products even under
conditions in compliance with laws.  The term is not intended to include de minimus conditions that generally do not
present a threat to human health or the environment and generally would not be the subject of an enforcement
action if brought to the attention of the appropriate regulatory agencies.  Conditions determined to be de minimus
are not recognized environmental conditions.”  BCI includes this definition to clarify conditions addressed in this
ISA but it does not imply that this ISA is compliant with ASTM E 1527 – 05.



Initial Site Assessment BCI File No. 961.1
State Route 99/SouthgateAvenue Interchange, Chico, CA September 29, 2011

2

2 PROJECT DESCRIPTION AND LOCATION
2.1 Description
The project is in the early planning stages. At the present time the proposed improvements
consist of construction of an interchange at Southgate Avenue and SR 99 in Chico, California.
Additional potential roadway improvements are being considered for the surrounding area.

2.2 Geologic Characteristics of Study Area and Vicinity
Topography through the study area is generally flat with a gentle rise toward the east.  The
elevation varies from approximately 200 feet above mean sea level (MSL) at the western margin
of the study area to approximately 250 feet above MSL at the eastern margin.

Two major drainages are mapped in the study area.  Commanche Creek (Edgar Slough on early
maps) crosses through the northern portion of the study area and Butte Creek crosses the east and
southeast portions of the area.

The site lies within the Sacramento Valley portion of the Great Valley geomorphic province.
The Cascade and Klamath Ranges border the Great Valley to the north, the Coast Ranges to the
west, the Sierra Nevada to the east, and the Transverse Ranges to the south.  The Great Valley is
an asymmetrical trough with a more gently dipping eastern slope.  It was formed by tilting of the
Sierran Block with the western side dropping to form the valley and the eastern side being
uplifted to form the Sierra Nevada.  The valley is characterized by an accumulation of alluvial,
lacustrine and marine sediments.  The thickness of the sediments varies from a thin veneer at the
edges of the valley, to many thousands of feet beneath the central portion of the valley.

Published geologic mapping3 shows the site as being underlain by recent dredge tailings,
Pleistocene-age alluvial deposits of the Modesto Formation, the Pleistocene-age Red Bluff
Formation which consists of coarse red gravel with minor interbedded sand and silt, and
Pliocene-age volcanic mudflow deposits of the Tuscan Formation. The Red Bluff Formation
unconformably overlies the gently westward-dipping Tuscan Formation.  The mapped contact
between these two formations is generally located to the east of the SR-99 alignment within the
study area.

Historical depth to groundwater beneath the site, as reported in California Department of Water
Resources Water Level Data Library, averages approximately 80 feet in the western portion of
the project area.  This depth corresponds to a groundwater elevation of approximately 120 feet
above MSL. It is likely that shallower zones of perched groundwater exist in the area, especially
near the drainages.  Shallow groundwater, generally in the range of 10 to 30 feet bgs is known to
exist in the vicinity of the Kinder Morgan Terminal on Hegan Lane based on data from
monitoring wells at the site.

3 Suacedo, GL and Wagner, DL, 1992, Geologic Map of the Chico, California, California
Division of Mines and Geology, Regional Geologic Map Series.
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2.3 Current Land Use
Current land use within the study area includes:

 Retail gas and petroleum product sales

 Petroleum storage and distribution terminal

 Truck and heavy equipment repair shops

 Light Industrial

 Heavy Industrial

 Construction Yards

 State Highway 99

 Retail nursery

 Rural and suburban residential developments

 Agricultural land including almond and walnut orchards; pasture

Land use in the surrounding area includes commercial, industrial, rural and suburban residential
and agriculture.

2.4 Historical Land Use

2.4.1 Summary
Early land use in the project area was predominantly agricultural, including row crops, orchards,
and dry farming. Gold dredging was also performed on a significant portion of the area.  Gravel
mining along Butte Creek has continued to the present day. Gradual infilling of the area with
commercial and residential development began in the mid 1950’s and early 1960’s and has
continued to the present.

2.4.2 Aerial Photograph Review
As part of BCI’s historical research, aerial photograph collections from the following years were
reviewed:

1957 Photos by Cartwright, Scale 1”=800’
1962 Photos by Cartwright, Scale 1”=800’
1970 Photos by Western, Scale 1”=800’
1984 Photos by USGS, Scale 1”=800’
1998 Photos by USGS, Scale 1”=800’
2005 Photo by EDR, (Partial area coverage) Scale 1”= 484’
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Copies of aerial photographs are included in Appendix A. The following summary includes the
noted conditions and changes for the project area:

1957
SR 99 appears in its present day alignment with an at-grade crossing of the  Southern Pacific
(SP) tracks.  Large areas of dredge tailings are located on both sides of SR 99 south of the
intersection with the tracks.  The Butte Creek gravel pit is located west of Skyway north of the
creek.  The SP tracks cross Butte Creek downstream of the gravel pit. Orchards, and to a lesser
dry farming, dominate the remaining land use in the study area. A drive-in theatre is located at
the northeast corner  Midway and Speedway.  Commercial development exists at the northwest
corner of the study area near Fair Street and Midway and at the southeast corner of Midway and
Hegan Lane.

1962
The dredge tailings between SR 99 and the SP tracks are leveled and the Peterson Tractor facility
is constructed southwest of the intersection of SR 99 and the SP tracks. Additional commercial
development is evident at the Fair Street/Midway area.  Large above-ground fuel storage tanks
are under construction at the northwest corner of Midway and Hegan Lane (“Chico Terminal”).
Commercial development appears south of Butte Creek at Skyway. Commercial development is
established on Speedway west of the SP tracks at the present site of the Smuckers plant.

1970
Additional tanks are constructed at the Chico Terminal. Large portions of the dredge tailings
west of SR 99 are leveled and a commercial building is constructed south of the SR 99/SP tracks
intersection.  An airstrip is constructed at Peterson Tractor.  Commercial development appears
north of the intersection of SR 99 and the SP tracks.  Expansion of commercial development is
evident north of Midway/Hegan Lane.

1984
Significant further commercial development and road construction is evident at Southgate/Entler
Avenue area.  A commercial complex is constructed north of the SR 99/SP track intersection and
another at Southgate Court on the east side of SR 99. Additional commercial development
appears north and southeast of the Midway/Hegan Lane intersection. Residential development
appears along Entler Avenue and the south side of Fair Street.  A future baseball field complex is
under construction at the east end of Southgate Avenue.  Significant expansion of the commercial
facility at Skyway south of Butte  Creek is evident. The SP bridge at Butte Creek is removed.

1998
Additional residential development in the Entler Avenue area and expansion of the commercial
development at Southgate Court are noted.  The drive-in theatre is gone.

2005
Significant residential development between Entler Avenue and Speedway is evident.
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2.4.3 Topographic Map Review
BCI’s topographic map review included the USGS 30-minute quad map from 1895, 15-minute
quad map from 1949, and 7½-minute quad maps from 1912, 1950, 1969, and 1978. Copies of the
topographic maps are included in Appendix B. This summary records the baseline conditions as
shown on the 1895 map and includes the noted changes within the project area as recorded on
subsequent maps:

1895 Chico Quad, Scale 1:125000
This map shows unnamed roads in the present-day locations of Hegan Lane, Midway, and Fair
Street.  Butte Creek is shown within the study area.

1912 Durham Quad, Scale 1:31,680
Centerville Road is identified in the location of present-day Fair Street and Morrow Lane.
Sterling Junction is identified at the intersection of present-day Hegan Lane and Midway. Butte
County Railroad is shown passing through Sterling Junction and continuing eastward along the
bluffs south of Butte Creek.  The Northern Electric Railroad is located along the east side of
Midway.  A racetrack is shown southeast of Sterling Junction with an access road in the location
of Speedway Avenue.  Unimproved unnamed roads are shown, including the Marybill Ranch
Road location. The drainage of Edgar Slough is shown located between and parallel to
Centerville Road and the Butte County Railroad.

1949 Chico Quad, Scale 1:62500
Improved roads are shown in the location of Entler Avenue and eastern extension of Speedway
Avenue. The former Butte County Railroad is now shown as Southern Pacific Railroad.
Orchards are indicated in the area of Entler and Speedway, between Edgar Slough and the
Southern Pacific tracks, and at the northeast corner of Marybill Ranch Road and Midway.
Dredge tailings are shown in the area between the location of Southgate Avenue and Marybill
Ranch Road and on the eastern edge of the study area north of Butte Creek.  A gravel pit is
shown in the tailings area just west of the present-day Skyway crossing of Butte Creek. The race
track shown on the 1912 map does not appear here.  Development of the Sterling Junction area is
indicated with unidentified structures. Midway is identified as 99E.

1950 Chico Quad, Scale 1:24,000
A private airstrip identified as Patrick Airport is shown west of Midway.  No other significant
changes appear on this map version.

1969 Chico Quad, Photorevised from 1948 Scale 1:24,000
SR 99 is added to the map with an interchange shown at the new Skyway. SR 99 is shown as a
four lane divided highway north of Skyway and a two lane highway to the south.  The map
indicates an at-grade crossing of SR 99 by the SP Railroad tracks.  The Sterling Junction area
shows additional commercial development. The aboveground fuel storage terminal is shown at
the northwest corner of Hegan Lane and Midway. A drive-in theatre is shown at the northeast
corner of Speedway Avenue and Midway. A large structure (present-day Smuckers plant) is
shown at the east end of Speedway.  Patrick Airport is no longer on the map. An airstrip and
structure identified as Peterson Chico are shown southeast of the intersection of SR 99 and the
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Southern Pacific tracks.  Additional dredge tailing are shown in this area as well.  The Little
Chico Butte Creek Diversion is shown intersecting Butte Creek east of the Peterson Chico
facility.  Edgar Slough is identified as Comanche Creek.

1978 Chico Quad, Photorevised from 1948 Scale 1:24,000
Additional roads and commercial development appear in the study area including the addition
of Southgate, Loren, and Entler Avenues.  The SP tracks are removed from the project area and
the alignment is referred to as “Old Railroad Grade”.  Additional orchards are shown south of
Entler Lane.

2.4.4 Sanborn® Map Review
According to EDR, Sanborn Maps were not available for the the searched area.

3 RECORDS REVIEW
3.1 Review of County, State, and Federal Records
We requested Environmental Data Resources, Inc. (EDR) of Southport, Connecticut to perform
a radius search of county, state, and federal databases for the project area. We reviewed the
search results for indications of the use, misuse, or storage of hazardous and/or potentially
hazardous substances within or adjacent to the project area.  The EDR study has a search radius
of 1-1/2 mile from the center of the project.  A listing of the searched databases is included in
Appendix C.

Sites with adequate address information are plotted on EDR’s site plan “EDR Radius Map”
included with a copy of the EDR “Executive Summary” in Appendix C.  Sites with inadequate
address information are listed as “orphan sites” and mapped locations were not provided.  BCI
reviewed the complete list of 38 “orphan sites” identified by EDR.  Several of the orphan sites
are located within the project study area and are discussed in this ISA. The complete EDR report
including a listing of mapped and orphan sites is provided in CD format in Appendix C.

3.2 Summary of Records Search
To generate this summary, we reviewed the database records for all listed sites within and
immediately adjacent to the project study area.  We include the site address, figure reference,
assessor’s parcel number (APN) if known, listed use(s), a brief discussion of why the site is
listed, and which database(s) included the site.  Sites considered to have significant RECs are
plotted on the applicable map in Figures 2A and 2B and summarized in tabular form in Tables 1
through 3 of the Executive Summary section of this report. A listing of databases and acronyms
is included in Appendix C.
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 2549 Scott Avenue, Figure 2A #1, APN 005-520-010, Northgate Petroleum,
Evergreen Oil, Northland Transportation

Waste oil handlers.  Transportation of Hazardous waste. 36,000 gallon Above-
Ground Storage Tank (AST), contents unknown.

This site is included on the following databases:
o FINDS
o RCRA-CESQG
o HAZNET
o CHMIRS
o CORTESE
o AST

 2569 Scott Avenue, Figure 2A #2,APN 005-520-018, USA Waste of California
Waste transfer and processing facility. Also listed for abandoned drug lab waste

This site is included on the following databases:
o SWLF
o SWRCY
o CDL
o CA WDS
o FINDS
o HAULERS

 2535 Fair Street, Figure 2A #3, Chico Auto & Truck Recycling
Motor vehicle dismantling, fluids generated

This site is included on the following database:
o HAZNET

 2605 Fair Street, Figure 2A #4, APN 005-520-017, North Valley Disposal
Waste oil disposal;

This site is included on the following database:
o HAZNET
o FINDS

 2855 Fair Street, Figure 2A #5, APN 005-580-013, United Rentals
Waste oil disposal; 2,299 gallon AST, contents unknown.

This site is included on the following database:
o AST
o HAZNET
o FINDS
o AIRS
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 2840 Fair Street, Figure 2A #6, Chico Transportation
Historic 8,000 gallon diesel UST, status unknown. Address may be in error.

This site is included on the following databases:
o HIST UST
o CA FID UST
o SWEEPS UST

 2860 Fair Street, Figure 2A #7, APN 040-310-071, Lifetouch National School Studio
Photochemicals/photoprocessing waste.

This site is included on the following database:
o FINDS
o HAZNET
o RCRA-SQG

 11276 Midway, Figure 2A #8, APN 040-320-002, West Valley Construction
Historical 3,000 gallon gasoline and 1,000 gallon diesel USTs. Leaking diesel UST,
affected soil only, case closed.

This site is included on the following databases:
o LUST
o CA FID UST
o HAZNET
o SWEEPS UST
o HIST UST
o CORTESE
o GEOTRACKER

 11254 Midway, Figure 2A #9, APN 040-320-011, North Valley Iron Works
Waste oil and other liquid waste disposed at transfer station.

This site is included on the following database:
o HAZNET

 11239 Midway, Figure 2A #10, APN 040-420-002, PG&E Chico Service Center
Small quantity generator of spent solvents and electrical equipment. Historical USTs
include unleaded gasoline (2-4,000 gallon), diesel (2,000 gallon), and waste oil (4,000
and 550 gallon). Gasoline impact to groundwater discovered in 1987, case closed by
Central Valley Regional Water Quality Control Board (CVRWQCB) in 1993.
Second case of petroleum impact to groundwater discovered in 2002 during gasoline
UST replacement.  Case closed by CVRWQCB in 2004. Currently permitted USTs.

This site is included on the following databases:
o LUST
o CA FID UST
o HAZNET
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o SWEEPS UST
o UST
o CORTESE
o HIST UST
o FINDS
o SLIC
o RCRA-SQG
o GEOTRACKER

 11226 Midway, Figure 2A #11, APN 040-320-013, Jessie Lange Distributing
AST(s) totaling over 120,000 gallons, contents unknown. Historical 10,000 gallon
gasoline and 10,000 gallon unspecified product USTs. MTBE impact to groundwater
and drinking water wells discovered in 1995.  Free-product removal performed.
Ongoing assessment and remedial action.  Status of any active USTs unknown. Site
has surface discharge subject to CVRWQCB Waste Discharge Requirements
(WDRs).  Currently permitted USTs

This site is included on the following databases:
o LUST
o CA FID UST
o HAZNET
o SWEEPS UST
o UST
o CORTESE
o HIST UST
o SLIC
o CA WDS
o AST
o GEOTRACKER

 11204 Midway, Figure 2A #12, APN 040-320-008, Western Petroleum Marketers
Disposal of oil-containing waste at a recycler.  Gasoline surface spill in 1997, case
closed by CVRWQCB in 2004.

This site is included on the following databases:
o HAZNET
o SLIC
o CHMIRS
o GEOTRACKER
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 11128 Midway, Figure 2A #13, APN 040-310-087, Valley Wide Chemical Co./ Oak
Ridge Cabinets

Handling of agricultural chemicals/fertilizers.  Unspecified liquid waste disposal at
transfer station.

This site is included on the following databases:
o HIST UST
o HAZNET
o FINDS
o AIRS

 11110 Midway, Figure 2A #14, APN 040-310-080, Capitol Coors
Former leaking gasoline UST site; gasoline impact to drinking water aquifer, case
closed in 2004 by CVRWQCB.

This site is included on the following databases:
o HAZNET
o LUST
o CORTESE
o GEOTRACKER

 11096 Midway, Figure 2A #15, APN 040-310-064, Pacific Stihl
Leaking 1,000 gallon gasoline UST removed in 1992. Gasoline impact to
groundwater.  Case closed by CVRWQCB in 1996.

This site is included on the following databases:
o LUST
o CORTESE
o GEOTRACKER

 11088 Midway, Figure 2A #16, APN 040-310-076, Patio Cruisers, Inc.
Air emissions source.

This site is included on the following database:
o FINDS

 11025 Midway, Figure 2A #17, APN 039-060-135, Beam X-Ray, Inc.
Notification only.

This site is included on the following databases:
o FINDS
o RCRA-NonGen
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 11011 Midway, Figure 2A #18, APN 039-060-134, Agri Electric
Historical gasoline UST.  No additional information provided.

This site is included on the following databases:
o HIST UST
o CA FID UST
o SWEEPS UST

 37 Speedway, Figure 2A #19, APN 040-310-030, Smuckers Quality Beverages
Oil sludge disposal. Air emission source. Address is 127 Speedway in Butte County
GIS database.

This site is included on the following databases:
o FINDS
o HAZNET
o AIRS

 2570 Hegan Lane, Figure 2A #20, APN 029-050-053, Kinder Morgan/ SFPP Chico
Terminal; Shell Oil, Chico Plant

Petroleum pipeline terminal with large ASTs. Closed leaking UST.  Miscellaneous
fuel hydrocarbon spills. Drinking water aquifer impacted with fuel hydrocarbons.
Ongoing remedial action under cleanup and abatement order issued by the
CVRWQCB.

This site is included on the following databases:
o LUST
o HAZNET
o SWEEPS UST
o CORTESE
o SLIC
o CHMIRS
o CA WDS
o AST
o FINDS
o AIRS
o RCRA-NonGen
o RCRA-LQG
o ERNS
o GEOTRACKER

 2518 Hegan Lane, Figure 2A #21, Cross Petroleum
Above-ground storage tank, unknown contents.  Disposal of organic solids at a
landfill.

This site is included on the following databases:
o HAZNET
o AST
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 594 Paseo Companeros, Figure 2A #22, APN 040-340-015, G.E.Weiss
One or two historical gasoline USTs, no further information.

This site is included on the following databases:
o HIST UST
o CA FID UST
o SWEEPS UST

 496 Entler Avenue, Figure 2A #23, APN 040-640-014, Roy Bechhold,
No additional information provided.

This site is included on the following database:
o CORTESE

 1 Baja Court, Figure 2A #24, APN 040-480- 010, Greg Kerr Trucking
Waste handling, no waste generation.  No additional information provided.

This site is included on the following databases:
o RCRA-NonGen
o FINDS

 163 McFadden Lane, Figure 2A #25, APN 040-020- 091, Bob & Beverly Hartman
Historic gasoline UST, 425 gallons, status unknown.  Currently permitted UST.

This site is included on the following databases:
o UST
o HIST UST
o CA FID UST
o SWEEPS UST
o GEOTRACKER

 89 Loren Avenue, Figure 2A #26, APN 040-400- 073, Longfellow Lumber
Disposal of solvents at transfer station. Historical UST site: 3,000 gallon gasoline,
10,000 gallon diesel, 3,000 gallon waste oil.  No additional information provided.

This site is included on the following databases:
o HIST UST
o HAZNET

 71 Loren Avenue, Figure 2A #27, APN 040-400-086, Rousser Distributing
Two- 8,000 gallon diesel USTs removed in 1995; 350 cu.yds. impacted soil removed
and disposed.  Closed in 1997 as soil-only case by the CVRWQCB.

This site is included on the following databases:
o LUST
o CORTESE
o GEOTRACKER
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 71 Loren Avenue, Figure 2A #28, APN 040-400-013, Hupp Neon
Handling and disposal of solvents at transfer station.

This site is included on the following database:
o HAZNET

 701 Entler Avenue, Figure 2A #29, APN 040-400-017, Chemtec Agri Chems
Small quantity waste generator.  No other information provided.

This site is included on the following databases:
o FINDS
o RCRA-SQG

 775 Entler Avenue, Figure 2A #30,APN 040-400- 021, FMC Corp. Agri Chem Group
Small quantity waste generator.  Historically, a large quantity waste generator. No
other information provided

This site is included on the following databases:
o FINDS
o RCRA-SQG

 725 Entler Avenue, Figure 2A #31, APN 040-400- 089, Norfield
Manufacturing/Industries

Handling and disposal of solvents at a transfer station.  No other information provided

This site is included on the following databases:
o HAZNET
o FINDS

 2580 Notre Dame Blvd., Figure 2B #32, APN 002-330- 013, Home Depot
Waste generation and disposal to recycler or treatment unit, listed as small quantity
generator.  Waste materials include pesticides, solvents, corrosives, mercury
compounds.

This site is included on the following databases:
o RCRA-SQG
o FINDS
o HAZNET
o AIRS

 3650 Morrow Lane, Figure 2B #33, APN 002-330-023, Diagnostic Imaging, Inc.
No waste generation at present.  No additional information available.

This site is included on the following databases:
o RCRA-NonGen
o FINDS
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 3750 Morrow Lane, Figure 2B #34, APN 002-200-036, Pacific Bell
Generation and disposal of waste oil, solvents, and aqueous waste. Historical USTs
include 8,000 gallon gasoline, 4,000 gallon diesel, and 550 gallon waste oil. A minor
waste oil release to soil was cleaned up and the case closed by the local agency in
1991.  Some or all of the tanks were removed and replaced in 1995 and fuel
hydrocarbon impact to soil was discovered.  Impacted soil (235 cu. yds.) was
removed and disposed.   Case closed by the CVRWQCB in 1997. Currently
permitted USTs.

This site is included on the following databases:
o LUST
o HAZNET
o SWEEPS UST
o CORTESE
o FINDS
o CA FID UST
o UST
o HIST UST
o RCRA-SQG
o GEOTRACKER

 3711 Morrow Lane, Figure 2B #35, APN 040-030-030, Wood-Ply Forest Products
Included in air emissions database

This site is included on the following database:
o FINDS

 2600 Notre Dame Blvd., Figure 2B #36, APN 040-030-037, Payless Building Supply
Disposal of latex waste to treatment facility.

This site is included on the following database:
o HAZNET

 48 Comanche Court, Figure 2B #37, APN 040-030-047, Sunseri Construction, Inc.
Disposal of waste solvents and alkaline solutions to transfer facility.

This site is included on the following database:
o HAZNET

 2741 Cramer Lane, Figure 2B #38, APN 040-030-074, Chico Tree Improvement Center
Disposal of solvents to a transfer station.  Historical UST for waste, status unknown.

This site is included on the following databases:
o HAZNET
o HIST UST
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 2801 Notre Dame Blvd., Figure 2B #39, APN 040-030-065, The Neighborhood
Church of Chi

Historical diesel and gasoline USTs.  Status unknown.

This site is included on the following database:
o HIST UST

 425 Southgate Lane, Figure 2B #40, APN 040-400-088, Peterson Tractor Co.
Large quantity generator of oil-containing waste disposed to recycler or landfill.
Pollution characterization for a diesel spill. No further information available.
Historical 500 gallon gasoline UST, status unknown.

This site is included on the following databases:
o SLIC
o HAZNET
o HIST UST
o RCRA-LQG
o GEOTRACKER

 3075 Southgate Lane, Figure 2B #41, APN 040-400-066, Uniblast Technologies;
Universal Equipment Manufacturing

Waste generation and disposal of solvents and household waste to transfer station,
listed as small quantity generator.

This site is included on the following databases:
o RCRA-SQG
o HAZNET
o FINDS

 3097 Southgate Lane, Figure 2B #42, APN 040-400-070, Norcal Waste Systems;
Butte County Disposal

Disposal of waste oil, oil-water separator sludge, and aqueous solutions to recycler or
treatment unit.

This site is included on the following database:
o HAZNET

 435 Southgate Court, Figure 2B #43, APN 040-400-050, Vacaro Seed/California, Inc.
Pesticide rinse water disposed at a transfer station.  Air emissions source.

This site is included on the following databases:
o HAZNET
o AIRS
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 446 Southgate Court, Figure 2B #44, APN 040-400-084, Vacaro Seed/California, Inc.
Included in air emissions database.  No additional information available.

This site is included on the following databases:
o FINDS

 3155 Southgate Lane, Figure 2B #45, APN 040-400-068, Chemtec Ag Chemicals, Inc.
Pesticide manufacturer.  Violations of reporting requirements for pesticide production
quantities.  Historical USTs containing gasoline (10,000 gal.), diesel (10,000 gal.) and
unspecified waste.  Status of these tanks is unknown. This site is included on the
following databases:

o FINDS
o HIST UST
o SSTS
o FTTS
o HIST FTTS

 1696 Skyway, Figure 2B #46, APN 040-020-141, Butte Creek Rock Co.
Listed in Mines Master Index File.  No additional information.

This site is included on the following database:
o MINES

3.3 Additional Records Not Listed in the EDR Database

 37 Speedway, Skyway Homes Groundwater Plume; Figure 2A
Questionable address. Large PCE and TCE groundwater plume underlying northwest
corner of study area. Drinking water wells affected. Investigation and cleanup being
overseen by DTSC and CVRWQCB.

This site is included on the following databases:
o GEOTRACKER
o ENVIROSTORE

3.4 Review of Title Documents
BCI was not provided title documents for review.

3.5 Prior Environmental Investigations
We did not review any documents other than those referenced in this report for sites within the
proposed project area.

3.6 Well Search
A well search was not completed as part of this work.



Initial Site Assessment BCI File No. 961.1
State Route 99/SouthgateAvenue Interchange, Chico, CA September 29, 2011

17

4 RECONNAISSANCE INFORMATION
BCI completed a site reconnaissance September 30, 2008.  Observations made during the site
reconnaissance generally support the land use descriptions and background data above.
However, we observed the following features in the project area that are not listed in the
information above.  We include address, figure reference, APN if applicable, current use, and
brief description of potential RECs:

 Historic Orchards at various locations shown on Figures 2A, 2B
Based on aerial photograph interpretation, orchards active in 1957 were identified.
Potential for residual persistent  pesticides.

 Dredge Tailings at various locations shown on Figures 2A, 2B
Based on aerial photograph interpretation, tailings existing in 1957 (largest extent of
tailings) were identified. Potential for residual heavy metals contamination.

 2675 Fair Street, APN 005-500-014 & 011, Auto Dismantlers; Figure 2A #47
Approximately 5-acres of junked cars.

 631 Country Drive, APN 005-580-019, Vintage Hot Rod; Figure 2A #48
Operating body shop.

 11196 Midway, APN 040-310-082, Omega Tank and Truck Repair; Figure 2A #49
Estimated 1,000-gallon AST on concrete slab.

 Former SP Railroad Grade; Figures 2A, 2B, #50
Former railroad alignment with surface features removed. Remnants of  bridge
abutments at the Butte Creek crossing noted in 1984 aerial photos.

 1856 Skyway, APN 040-020-134, Sunset Molding; Figure 2B #51
Manufacturer of wood products. Estimated 250-gallon AST on stand.

 322 Entler Ave., APN 040-040-010, Residence; Figure 2A #52
Small (approx. 100-gallon) AST on stand and 55- gallon drums at residential
property.

 629 Entler Avenue, APN 040-400-074, Undeveloped property; Figure 2A #53
Heavy equipment yard and area of soil stockpiles some of which are covered with
plastic sheeting.

 Southgate Avenue, APN 040-400-091, unnamed asphalt and concrete recycling
operation; Figure 2A #54

Large stockpiles of ground-up concrete and asphalt, heavy equipment operations.

5 FINDINGS, CONCLUSIONS, & RECOMMENDATIONS
BCI performed an Initial Site Assessment for the State Route 99/Southgate Interchange Project
in the Chico, California area. The purpose of this report is to identify recognized soil and/or
groundwater contamination/hazardous material issues that may impact the planned
improvements.  Our assessment identified the following potential hazardous materials issues that
should be considered in present and future planning for project improvements.



Initial Site Assessment BCI File No. 961.1
State Route 99/SouthgateAvenue Interchange, Chico, CA September 29, 2011

18

5.1 Potential Hazardous Materials Sites
The project is in the preliminary planning stage and we have not been provided a list of parcels
planned for either right-of way acquisition or ownership transfer.  Therefore we have identified
the following sites throughout the study area with RECs or potential RECs that may impact
project improvements. We group the sites into high, medium, and low risk categories (in general
conformance with Caltrans PA/ED Risk Classification) based on our evaluation of the potential
risk they could pose to the project if located nearby. Where right-of-way will be acquired,
additional site-specific assessment may be warranted.  Additional assessment will likely include
a more detailed site inspection, thorough regulatory records review, interviews, and building
material and soil sample collection and analysis. The following listings include address, figure
reference, APN if known, present and/or former use, photo reference (if applicable), a
description of the RECs, and recommended action. Photos are contained in Appendix D. We
summarize the information presented here in tabular form in Tables 1 through 3 of the Executive
Summary section of this report.

5.1.1 Sites with High Potential Risk:

 2549 Scott Avenue, Figure 2A #1, APN 005-520-010, Northgate Petroleum,
Evergreen Oil, Northland Transportation, Photo 1

Pacific Pride branded card lock and bulk fuel distributer with above-ground storage
tanks (ASTs), waste oil collection and transport. Recommended Action: Records
review, Phase II sampling for petroleum hydrocarbons.

 2535 Fair Street, Figure 2A #3, APN 005-520-044, Former Chico Auto & Truck
Recycling; Now- John’s Towing

Motor vehicle dismantling. Automotive fuel, lubricants, and heavy metals are
potential contaminants. Site has been active since 1960’s based on aerial photos.
Recommended Action: Records review, site inspection, possible Phase II sampling for
petroleum hydrocarbons and metals.

 2840 Fair Street, Figure 2A #6, Chico Transportation
Could not find site at this address. Historic 8000 gallon diesel UST, status unknown.
Recommend Action: Verify location, records review, site inspection.

 11276 Midway, Figure 2A #8, APN 040-320-002, West Valley Construction
Historical 3000 gallon gasoline and 1000 gallon diesel USTs. Documented diesel
leak affected soil only. Case was closed. Recommended Action: Records review, site
inspection, possible Phase II sampling for petroleum hydrocarbons.

 11239 Midway, Figure 2A #10, APN 040-420-002, PG&E Chico Service Center,
Photo 2

Handling and storage of electrical equipment (including transformers).  Use of
solvents. Natural gas dispensing facility on site. Historical USTs include unleaded
gasoline (2-4,000 gallon), diesel (2,000 gallon), and waste oil (4,000 and 550 gallon).
Gasoline impact to groundwater discovered in 1987, case closed by Central Valley
Regional Water Quality Control Board (CVRWQCB) in 1993.  Second case of
petroleum impact to groundwater discovered in 2002 during gasoline UST
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replacement.  Case closed by CVRWQCB in 2004. Currently permitted USTs.
Recommended Action: Records review, site inspection, possible Phase II sampling for
petroleum hydrocarbons, solvents, and PCBs

 11226 Midway, Figure 2A #11, APN 040-320-013, Jessie Lange Distributing, Photo 3
Shell branded retail fuel facility. Historically over 120,000 gallons of AST tankage,
removed sometime after 1984.  Historical and currently operational USTs located on
site.  MTBE impact to groundwater and drinking water wells was discovered in
1995.  Free-product removal was performed.  Ongoing assessment and remedial
action.  Site has surface discharge subject to CVRWQCB Waste Discharge
Requirements (WDRs).  Potential to encounter product in soil or shallow
groundwater.  Recommended Action: Records review, Phase II sampling for
petroleum hydrocarbons.

 11204 Midway, Figure 2A #12, APN 040-320-008, Former Western Petroleum
Marketers; Now –Unnamed shop, Photo 4

Disposal of oil-containing waste.  Gasoline surface spill in 1997, case closed by
CVRWQCB in 2004.  Reconnaissance observed possible abandoned fuel islands on
the  south side of the site. Recommended Action: Records review, site inspection,
possible Phase II sampling for petroleum hydrocarbons.

 11128 Midway, Figure 2A #13, APN 040-310-087, FormerValley Wide Chemical
Co.; Now - Oak Ridge Cabinets

Former handling of agricultural chemicals/fertilizers.  Unspecified liquid waste
disposal at transfer station. Recommended Action: Records review, site inspection,
possible Phase II sampling for pesticides.

 11110 Midway, Figure 2A #14, APN 040-310-080, Former Capitol Coors; Now -
Valley Rubber & Gasket

Former leaking gasoline UST site; gasoline impact to groundwater, case closed in
2004 by CVRWQCB. Recommended Action: Records review, possible Phase II
sampling for petroleum hydrocarbons.

 11096 Midway, Figure 2A #15, APN 040-310-064, Pacific Stihl
Leaking 1,000 gallon gasoline UST removed in 1992. Documented gasoline impact
to groundwater. Case closed by CVRWQCB in 1996. Recommended Action: Records
review, site inspection, possible Phase II sampling for petroleum hydrocarbons.

 11011 Midway, Figure 2A #18, APN 039-060-134, Agri Electric
Historical gasoline UST.  No additional information provided. Recommended Action:
Site inspection, records search, possible Phase II sampling.

 127 Speedway, Figure 2A #19, APN 040-310-030, Smuckers Quality Beverages
Large juice bottling plant.  Included in database for oil sludge disposal.  Located at
eastern (upgradient) end of Skyway Subdivision TCE/PCE groundwater plume.
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Formerly (between 1963 and 1976) the site of CE Building Products which utilized
TCE in a manufacturing process.  High risk for TCE impacted soil and groundwater
on the site.  Potential petroleum hydrocarbon impacts. Recommended Action:
Records review, possible Phase II sampling for TCE, PCE, and petroleum
hydrocarbons.

 Skyway Homes Groundwater Plume, Figure 2A
TCE and PCE contaminated groundwater was discovered in November, 2003 beneath
the Skyway Subdivision situated along Hegan Lane just west of the project area.
Drinking water wells in the subdivision are impacted. The exact boundaries of the
plume are unknown but it is estimated to be at least two miles in length and up to one-
half mile wide.  The eastern (upgradient) end of the plume is believed to be located in
the vicinity of the Smuckers plant on Speedway.  Continuing investigation and
cleanup is being overseen by DTSC and CVRWQCB. Recommended Action:
Records review, possible Phase II sampling for PCE and TCE.

 2570 Hegan Lane, Figure 2A #20, APN 029-050-053, Kinder Morgan/ SFPP Chico
Terminal; Shell Oil, Chico Plant, Photo 5

Petroleum pipeline terminal with large ASTs. Closed leaking UST.  Miscellaneous
fuel hydrocarbon spills. Drinking water aquifer impacted with fuel hydrocarbons.
Impacted groundwater plume limited to within facility boundaries except for a small
area at the west end of the property (based on contours for MTBE and benzene shown
in the 1st and 2nd quarter 2007 monitoring reports for the site). Ongoing remedial
action under cleanup and abatement order issued by the CVRWQCB. Recommended
Action: Records review,  Phase II sampling for petroleum hydrocarbons.

 2518 Hegan Lane, Figure 2A #21 Cross Petroleum
Adjacent to Kinder Morgan/Chico Terminal. 5,000 gallon above-ground storage
tank, unknown contents. Recommended Action: Records review, Phase II sampling
for petroleum hydrocarbons.

 594 Paseo Companeros, Figure 2A #22, APN 040-340-015, G.E.Weiss
One or two historical gasoline USTs, present status unknown.  Potential petroleum
hydrocarbon impacts. Recommended Action: Site inspection, records review,
possible Phase II sampling for petroleum hydrocarbons.

 163 McFadden Lane, Figure 2A #25, APN 040-020- 091, Bob & Beverly Hartman
Historical gasoline UST, 425 gallons, status unknown. A currently permitted UST
exists on the site. Potential petroleum hydrocarbon impacts. Recommended Action:
Records review, site inspection, possible Phase II sampling for petroleum
hydrocarbons.

 89 Loren Avenue, Figure 2A #26, APN 040-400- 073, Longfellow Lumber
Listed on database as historical UST site: 3,000 gallon gasoline, 10,000 gallon diesel,
3,000 gallon waste oil. Disposal of solvents at transfer station. Present status of
USTs unkown. Potential petroleum hydrocarbon impacts. Recommended Action: Site
inspection, records review, possible Phase II sampling for petroleum hydrocarbons.
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 71 Loren Avenue, Figure 2A #27, APN 040-400-086, Rousser Distributing
Two- 8,000 gallon diesel USTs were removed in 1995; 350 cu.yds. petroleum
hydrocarbon-impacted soil removed and disposed.  Closed in 1997 as soil-only case
by the CVRWQCB. Potential petroleum hydrocarbon impacts. Recommended
Action: Records review, possible Phase II sampling for petroleum hydrocarbons.

 701 Entler Avenue, Figure 2A #29, APN 040-400-017, Former Chemtec Agri Chems
Listed on database as a small quantity waste generator.  No other information was
available.  Assumed to have been  former site of agricultural chemical manufacturing
or distribution. Recommended Action: Records review, site inspection, possible Phase
II sampling for pesticides.

 775 Entler Avenue, Figure 2A #30, APN 040-400- 021, Former FMC Corp. Agri
Chem Group;  Now – Cinecon General Contractors

Listed on database as a small quantity waste generator; historically a large quantity
waste generator. No other information was available.  Assumed to have been former
site of agricultural chemical manufacturing or distribution. Recommended Action:
Records review, site inspection, possible Phase II sampling for pesticides.

 3750 Morrow Lane, Figure 2B #34, APN 002-200-036, Pacific Bell
Telephone corporation yard.  Currently permitted USTs. Database indicates
generation and disposal of waste oil, solvents, and aqueous waste.  Historical USTs
include 8,000 gallon gasoline, 4,000 gallon diesel, and 550 gallon waste oil. A minor
waste oil release to soil was cleaned up and the case closed by the local agency in
1991.  Some or all of the tanks were removed and replaced in 1995 and fuel
hydrocarbon impact to soil was discovered.  Impacted soil (235 cu. yds.) was
removed and disposed.   Case closed by the CVRWQCB in 1997.  Potential
petroleum hydrocarbon and solvents impacts. Recommended Action: Records review,
possible Phase II sampling for petroleum and non-petroleum hydrocarbons.

 2741 Cramer Lane, Figure 2B #38, APN 040-030-074, Chico Tree Improvement
Center, Photo 6

Tree farm operation.  Database indicates handling and disposal of solvents and an
historical waste UST, present status unknown.  Observed AST and water treatment
facility using some type of chemical oxidizer at the facility headquarters. Potential
petroleum hydrocarbon impacts. Recommended Action: Records review, site
inspection, possible Phase II sampling for petroleum hydrocarbons.

 2801 Notre Dame Blvd., Figure 2B #39, APN 040-030-065, The Neighborhood
Church of Chi

Site of historical diesel and gasoline USTs, present status unknown. Potential
petroleum hydrocarbon impacts. Recommended Action: Records review, site
inspection, possible Phase II sampling for petroleum hydrocarbons.

 425 Southgate Lane, Figure 2B #40, APN 040-400-088, Peterson Tractor Co.
Heavy equipment maintenance facility listed as a large quantity generator of oil-
containing waste.  Site of a diesel spill which was the subject of a pollution
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characterization overseen by the CVRWQCB.  Database lists an historical 500 gallon
gasoline UST, status unknown. Potential petroleum hydrocarbon impacts.
Recommended Action: Records review, site inspection, possible Phase II sampling for
petroleum hydrocarbons.

 3155 Southgate Lane, Figure 2B #45, APN 040-400-068, Chemtec Ag Chemicals,
Inc./Helena Chemical Co., Photos 7 & 8

Pesticide manufacturer with storage yard containing numerous chemical spray tank
rigs. Historical USTs containing gasoline (10,000 gal.), diesel (10,000 gal.) and
unspecified waste are listed in the database. Present status of these tanks is unknown.
Potential petroleum hydrocarbon and pesticide impacts. Recommended Action: Site
inspection, records review, possible Phase II sampling for petroleum hydrocarbons
and pesticides.

 2675 Fair Street, Figure 2A #47, APN 005-500-014 & 011, Auto Dismantlers
Site consists of approximately 5-acres of junked cars.  Site has been active since at
least 1970 (based on aerial photographs). Potential petroleum hydrocarbon
lubricants, heavy metal impacts. Recommended Action: Site inspection, records
review, possible Phase II sampling for petroleum hydrocarbons and metals.

 Former SP Railroad Grade, Figures 2A, 2B, #50
Former railroad alignment with surface features removed. Remnants of  bridge
abutments at the Butte Creek crossing noted in 1984 aerial photos.  Potential
hazardous materials include metals associated with railroad grade ballast, petroleum
hydrocarbons and other chemicals, asbestos and leaded paint associated with the
remnant bridge abutments. Recommended Action: Phase II sampling for petroleum
hydrocarbons and other chemicals, metals, and asbestos.

5.1.2 Sites with Medium Potential Risk:

 2569 Scott Avenue, Figure 2A #2, APN 005-520-018 USA Waste of California
Solid waste transfer and processing facility. Also listed for abandoned drug lab
waste.  Potential for release of a variety of hazardous materials. Recommended
Action: Records review, site inspection, interview.

 2605 Fair Street, Figure 2A #4, APN 005-520-017, North Valley Disposal, Photo 9
Solid waste transfer and processing facility with waste oil handling/disposal. Large
AST with unknown contents. Potential for spills of petroleum hydrocarbons and a
variety of other hazardous materials. Recommended Action: Records review, site
inspection, interview.

 2855 Fair Street, Figure 2A #5, APN 005-580-013, United Rentals, Photo 10
Construction rental yard with fuel dispensing, waste oil handling/disposal; 2299
gallon fuel AST on site. Potential petroleum hydrocarbon impacts. Recommended
Action: Records review, site inspection, interview.
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 11254 Midway, Figure 2A #9, APN 040-320-011, North Valley Iron Works, Photo 11
Inactive iron works.  Database indicates waste oil and other liquid waste was handled.
Potential for petroleum hydrocarbon and heavy metal contamination. Recommended
Action:  Records review, site inspection, interview,  possible Phase II sampling for
petroleum hydrocarbons, metals.

 11025 Midway, Figure 2A #17, APN 039-060-135, Beam X-Ray, Inc; Now – Baird
Roofing, Photo 12

Roofing company with rear of site being used for storage of motor vehicles.  Potential
hazardous materials include petroleum hydrocarbons, metals, asbestos-containing
roofing supplies. Recommended Action: Records review, site inspection, interview.

 71 Loren Avenue, Figure 2A #28, APN 040-400-013, Hupp Neon
Potential hazardous materials include solvents. Recommended Action: Records
review, site inspection, interview.

 3097 Southgate Lane, Figure 2B #42, APN 040-400-070, Norcal Waste Systems;
Butte County Disposal

Waste disposal equipment yard.  Potential hazardous materials include waste oil,
lubricants, fuels. Recommended Action: Records review, site inspection, interview.

 435 Southgate Court, Figure 2B #43, APN 040-400-050, Former Vacaro
Seed/California, Inc.; Now – The Danielson Co.

Former use included handling and disposal of pesticides.  Present use is a food
service company. Recommended Action: Records review, site inspection, interview.

 446 Southgate Court, Figure 2B #44, APN 040-400-084, Vacaro Seed/California, Inc.
Potential handling and disposal of pesticides. Recommended Action: Records review,
site inspection, interview.

 1696 Skyway, Figure 2B #46, APN 040-020-141, Butte Creek Rock Co., Photo 13
Listed in Mines Master Index File.  No additional information in database.  Potential
for contaminants associated with heavy equipment operations including fuels and
lubricants. Recommended Action: Records review, site inspection, interview.

 631 Country Drive, Figure 2A #48, APN 005-580-019, Vintage Hot Rod
Body shop. Potential hazardous materials include fuels, lubricants, solvents.
Recommended Action: Records review, site inspection, interview.

 11196 Midway, Figure 2A #49, APN 040-310-082, Omega Tank and Truck Repair,
Photo 14

Estimated 1000-gallon AST on concrete slab. Recommended Action: Records review,
site inspection, interview.



Initial Site Assessment BCI File No. 961.1
State Route 99/SouthgateAvenue Interchange, Chico, CA September 29, 2011

24

 Former SP Railroad Grade; Figures 2A, 2B #50
Railway issues include potential for slag ballast containing heavy metals, petroleum
hydrocarbons and other chemicals. Potential for asbestos-containing materials, lead-
based paint associated with the bridge abutment remnants at Butte Creek.
Recommended Action:  Phase II sampling for petroleum hydrocarbons, metals, other
chemicals, asbestos.

 1856 Skyway, Figure 2B #51, APN 040-020-134, Sunset Molding, Photo 15
Manufacturer of wood products. Estimated 250-gallon AST on stand. Recommended
Action: Records review, site inspection, interview.

 322 Entler Ave., Figure 2A #52, APN 040-040-010, Residence, Photo 16
Small (approx. 100-gallon) AST on stand and 55-gallon drums at residential property.
Recommended Action: Interview, site inspection, records review.

 629 Entler Avenue, Figure 2A #53, APN 040-400-074, Undeveloped property, Photos
17 & 18

Heavy equipment yard and area of soil stockpiles some of which are covered with
plastic sheeting.  Potential soil contamination. Recommended Action:  Site
inspection, records review, interview,  possible Phase II sampling for hydrocarbons
and metals.

 Southgate Avenue, Figure 2A #54, APN 040-400-091, unnamed asphalt and concrete
recycling operation, Photo 19

Large stockpiles unprocessed and ground-up concrete and asphalt, heavy equipment
operations.  Potential impacts from asbestos, asphalt grindings, fuels and lubricants.
Recommended Action:  Site inspection, interview, records review possible Phase II
sampling for petroleum hydrocarbons, and asbestos.

 Historic Orchards at various locations shown on Figures 2A and 2B
We have identified orchards active in 1957 and earlier when the use of persistent
pesticides such as lead arsenate and organochlorine pesticides (OCPs) would be
expected to be most prevalent. Recommended Action:  Phase II sampling for metals
and OCPs.

 Dredge Tailings at various locations shown on Figures 2A and 2B, Photo 20
We have Dredge tailings often contain heavy metals including mercury and arsenic.
Recommended Action:  Phase II sampling for metals.

5.1.3 Sites with Low Potential Risk:

 2860 Fair Street, Figure 2A #7, APN 040-310-071, Lifetouch National School Studio
Photochemicals/photoprocessing waste. Recommended Action: Interview, site
inspection.
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 11088 Midway, Figure 2A #16, APN 040-310-076, Patio Cruisers, Inc.
Boat manufacturing.  Potential use of solvents, paints. Recommended Action:
Interview, site inspection.

 496 Entler Avenue, Figure 2A #23, APN 040-640- 014, Roy Bechhold
Reconnaissance indicated former cabinet shop at premises which may be reason for
inclusion on database. Recommended Action: Interview, site inspection.

 1 Baja Court, Figure 2A #24, APN 040-480- 010, Greg Kerr Trucking,
Database indicates waste handling but no further details are available. Recommended
Action: Interview, site inspection.

 725 Entler Avenue, Figure 2A #31, APN 040-400- 089, Norfield
Manufacturing/Industries

Database indicates handling and disposal of solvents; no further information
available. Recommended Action: Interview, site inspection.

 2580 Notre Dame Blvd., Figure 2B #32, APN 002-330- 013, Home Depot
Waste generation related to storage and handling of retail merchandise.  Potential
hazardous materials include pesticides, solvents, corrosives, mercury compounds.
Recommended Action: Interview, site inspection.

 3650 Morrow Lane, Figure 2B #33, APN 002-330-023, Diagnostic Imaging, Inc.
Potential use of photoprocessing chemicals. Recommended Action: Interview, site
inspection

 3711 Morrow Lane, Figure 2B #35APN 040-030-030, Wood-Ply Forest Products,
Photo 21

Included in air emissions database, reconnaissance indicated shop activities with
potential use of solvents, lubricants. Recommended Action: Interview, site inspection.

 2600 Notre Dame Blvd., Figure 2B #36, APN 040-030-037, Payless Building Supply
Retail lumber and building supply operation.  Potential hazardous materials, e.g.
paints, petroleum hydrocarbons, other chemicals associated with building supplies .
Recommended Action: Interview, site inspection.

 48 Comanche Court, Figure 2B #37, APN 040-030-047, Sunseri Construction, Inc.,
Photo 22

Use of solvents and alkaline solutions. Recommended Action: Interview, site
inspection.

 3075 Southgate Lane, Figure 2B #41, APN 040-400-066, FormerUniblast
Technologies; Universal Equipment Manufacturing; Now – Sam’s Door Shop

Manufacturing and fabrication operations where solvents were handled.
Recommended Action: Interview, site inspection.
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5.2 General Hazardous Materials Issues

5.2.1 Agricultural Chemicals (Pesticides/Herbicides)
Significant portions of the project study area are located on agricultural land historically
cultivated in orchards; consequently, there is potential for residual pesticides and/or herbicides.
We did not observe evidence of potential historical pesticide/herbicide mixing, storage and/or
misuse within the study area (other than sites already identified as possible pesticide
manufacturing/handling facilities).  Figures 2A and 2B show historic orchard areas active
during a period when use of persistent pesticides would be expected to be most prevalent (1950’s
and earlier).
5.2.2 Aerially Deposited Lead
The presence of aerially deposited lead (ADL) adjacent to heavily traveled roadways, such as
SR 99 is not uncommon.  Based on review of air photos and topographical maps, SR 99 has been
in service since at least 1957.  Before SR 99 construction, Midway was the main north-south
roadway in the area dating back to at least 1912.  Based on our experience, Caltrans will likely
require an ADL study for improvements to the SR 99 corridor.  This is consistent with their
general requirement to require ADL testing along heavily traveled roads in use prior to 1987.

5.2.3 Transformers
The scope of this assessment did not include an inventory of past and present transformers.
However, BCI observed many overhead power lines and ground surface or pole-mounted
transformers within the project area.  Older transformers may contain polychlorinatedbiphenyls
(PCBs) and this should be considered if they are removed or relocated during construction.
Identification and remediation of old transformers is the responsibility of the utility owner.  If
the relocation of transformers is required, they should be checked for the presence of PCBs or
other hazardous materials by the utility owner, and if present, should be properly remediated
and disposed.

5.2.4 Yellow Traffic Stripes
Yellow traffic stripes typically contain heavy metals including lead and chromium at
concentrations in excess of the hazardous waste thresholds established by the California Code of
Regulations (CCR) and may produce toxic fumes when heated.  Consequently, any yellow traffic
striping within the project area will require proper disposal, which may include disposal at a
Class 1 disposal facility.

5.2.5 Underground Product Distribution Lines
We observed markers indicating the presence of buried distribution lines for natural gas along
the east side of Midway, north of Entler Avenue. The PG&E Service Center on Midway has a
large natural gas dispensing facility. No record of contamination resulting from these lines was
discovered in our assessment; however, there is the potential for unidentified leaks along buried
pipelines.  Due to its explosive potential, natural gas is considered a hazardous material.  Project
design should consider the potential for leaks from underground natural gas distribution lines.

Our investigation did not include a utility survey; therefore we did not attempt to locate all of
these lines.



Initial Site Assessment BCI File No. 961.1
State Route 99/SouthgateAvenue Interchange, Chico, CA September 29, 2011

27

5.2.6 Asphalt
It is anticipated that project improvements will include the removal of existing asphalt.
Currently asphalt is not regulated as a hazardous material, but potential contaminants in the
asphalt binder are the source of off-site disposal restrictions imposed by the State of California
Integrated Waste Management Board.  Consequently asphalt removal from the project will need
to be disposed in accordance with current regulations.

5.2.7 Building Materials
Asbestos and lead based paint associated with the demolition/modification of existing structures,
bridges, and/or roadway may be encountered.  Consequently, the resulting debris may be a
regulated waste and should be characterized and classified prior to disposal.

5.2.8 Septic Tanks
According to the City of Chico sewer maps and discussion with Butte County Environmental
Health Department staff, very little of the study area is served by a public sewer system.
Therefore, essentially all of the commercial and residential structures south of Fair Street
between Midway and SR 99 are served by on-site sewage disposal systems with septic tanks and
leach fields.  The commercial complexes located on Southgate Lane and Court (east of SR 99)
are also served by septic systems.  There is the potential for RECs to be associated with septic
systems, especially those serving commercial facilities.

5.2.9 Heating Oil Tanks/ “Farm Tanks”
Older commercial and residential structures in rural areas often have above-ground or below-
ground heating oil tanks associated with them.  In addition, agricultural sites may contain above-
ground or below-ground motor vehicle fuel tanks typically referred to as “farm tanks”.  Due to
regulatory exemptions, some of these tanks may not appear in the searched databases.  There is
the potential for RECs to be present on sites where heating oil tanks or farm tanks were located.
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6 LIMITATIONS
The accompanying report summarizes the findings and opinions of Blackburn Consulting (BCI),
with regard to the potential for contamination/hazardous materials to be present within the
project area at concentrations likely to warrant mitigation under current statutes and guidelines.
Our findings and opinions are based on information obtained on given dates or provided by
specified individuals, through records review, site review, and related activities.  Our information
is only as good as the information provided to us.  Conditions can change after we have made
our observations.  We cannot warrant or guarantee that hazardous materials do not exist at the
site.  To further reduce your risk, an extensive invasive exploration may be necessary.

This report was prepared for the specific use by our client, Mark Thomas & Company, Inc, and
their agents for this project and applies only to the area identified as the project area.  We are not
responsible for interpretations by others of data presented in this report.  This report does not
represent a legal opinion.  No warranty is expressed or implied.  We base our conclusions in this
report on judgment and experience.  We performed this work in accordance with generally
accepted standards of practice existing in northern California at the time of the assessment.

The scope of our investigation did not include determining the presence of radon, lead-based
paint, or asbestos-containing materials.  Identifying endangered species, geologic hazards,
archeological sites, or ecologically sensitive areas are also beyond the scope of this report.

The governmental records portion of this report is derived from public records and is updated on
a continual basis.  For this reason, we do not advise you to use this information to base a decision
after 180 days of the issue date of this report.  Also, conditions at the site can and will change
over time.  Please contact BCI to revise this report to reflect new information.
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