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June 22, 2015 
 
Mr. Ross Geller 
Applied Planning, Inc.  
5817 Pine Avenue, Suite A 
Chino Hills, CA 91709 
 

SUBJECT: MORENO VALLEY WALMART SUPPLEMENTAL FREEWAY RAMP JUNCTION ANALYSIS 

Dear Mr. Ross Geller: 

Urban Crossroads, Inc. is providing this Supplemental Freeway Ramp Junction Analysis for the Moreno 
Valley Walmart Traffic Impact Analysis (“traffic study”), in response to the comments provided by 
Caltrans dated May 26, 2015.  A copy of the comment letter is provided in Attachment A.  Specifically, 
the Caltrans comment letter requests freeway ramp junction analysis for the I-215 Freeway/Cactus 
Avenue, I-215 Freeway/Ramona Expressway, and SR-60 Freeway/Perris Boulevard. 

This letter serves as a supplement to the Moreno Valley Walmart Traffic Impact Analysis (revised 
March 5, 2015) (referred to as “Traffic Study”), and evaluates freeway merge/diverge ramp junctions 
for the following scenarios: 

• Existing (2013) Conditions 

• Opening Year Cumulative (2018) Without Project Conditions 

• Opening Year Cumulative (2018) With Project Conditions 

• General Plan Buildout (Post 2035) Without Project Conditions 

• General Plan Buildout (Post 2035) With Project Conditions 

SUMMARY OF FINDINGS 

OPENING YEAR CUMULATIVE (2018) CONDITIONS 

Based on the results of this analysis, the following freeway ramp junctions are anticipated to operate 
at unacceptable LOS under Opening Year Cumulative (2018) Without Project traffic conditions: 

ID Freeway Merge/Diverge Ramp Junctions 
4 I-215 Freeway – Southbound, On-Ramp at Cactus Avenue – LOS F PM peak hour only 
5 I-215 Freeway – Southbound, Off-Ramp at Ramona Expressway – LOS E PM peak hour only 

10 I-215 Freeway – Northbound, Off-Ramp at Cactus Avenue – LOS F AM peak hour only 
15 SR-60 Freeway – Eastbound, Off-Ramp at Sunnymead Boulevard – LOS E PM peak hour only 
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The addition of Project trips does not result in any new deficient ramp junction locations as compared 
to Without Project traffic conditions. As the Project contributes fewer than 50 peak hour trips, and is 
less than 2.0 percent of total traffic at each of the deficient ramp junction locations, the Project’s 
impact is considered less-than-significant. 

GENERAL PLAN BUILDOUT (POST 2035) CONDITIONS 

The following additional ramp junctions are anticipated to operate at an unacceptable LOS under 
General Plan Buildout (Post 2035) Without and With Project traffic conditions: 

ID Freeway Merge/Diverge Ramp Junctions 
2 I-215 Freeway – Southbound, Loop Off-Ramp at Cactus Avenue – LOS E PM and Saturday peak hours 
3 I-215 Freeway – Southbound, Loop Off-Ramp at Cactus Avenue – LOS E PM and Saturday peak hours 
6 I-215 Freeway – Southbound, On-Ramp at Ramona Expressway – LOS F PM and Saturday peak hours 
7 I-215 Freeway – Northbound, On-Ramp at Cactus Avenue – LOS F AM, PM, and Saturday peak hours 
8 I-215 Freeway – Northbound, Loop On-Ramp at Cactus Avenue – LOS E Saturday peak hour only 
9 I-215 Freeway – Northbound, Loop On-Ramp at Cactus Avenue – LOS E Saturday peak hour only 

11 I-215 Freeway – Northbound, On-Ramp at Ramona Expressway – LOS F AM peak hour only 
12 I-215 Freeway – Northbound, Off-Ramp at Ramona Expressway – LOS F AM peak hour only 

13 SR-60 Freeway – Westbound, On-Ramp at Perris Boulevard – LOS F AM peak hour; LOS E PM and Saturday peak 
hours 

14 SR-60 Freeway – Westbound, Off-Ramp at Perris Boulevard – LOS E AM peak hour only 

The addition of Project trips does not result in any new deficient ramp junction locations as compared 
to Without Project traffic conditions. As the Project contributes fewer than 50 peak hour trips, and is 
less than 2.0 percent of total traffic at each of the deficient ramp junction locations, the Project’s 
impact is considered less-than-significant. 

INTRODUCTION 

The Caltrans Guide for the Preparation of Traffic Impact Studies (December 2002), specifies when an 
assessment of a state highway facility (SHF) is typically required.  Caltrans has also clarified their traffic 
study guidelines in a letter to the City of Moreno Valley and have further defined the scope of study for 
State Highway facilities in CEQA documents (dated February 10, 2014), by indicating analysis of 
freeway segments where a project is anticipated to contribute 50 or more peak hour trips and 
recognizing that a project’s contribution to freeway segments dissipates with distance from the point 
of entry onto the State Highway System (SHS).  Although the proposed Moreno Valley Walmart Project 
(referred to as “Project”) is anticipated to contribute less than 50 peak hour trips to portions to the I-
215 Freeway/Cactus Avenue, I-215 Freeway/Ramona Expressway, and SR-60 Freeway/Perris Boulevard 
interchanges, these interchanges have been evaluated at the request of Caltrans staff.  The following 
freeway merge/diverge ramp junction locations are included in this supplemental analysis: 
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TABLE 1: FREEWAY MERGE/DIVERGE RAMP JUNCTION ANALYSIS LOCATIONS 

ID Freeway Merge/Diverge Ramp Junctions 
1 I-215 Freeway – Southbound, Off-Ramp at Cactus Avenue (Diverge) 
2 I-215 Freeway – Southbound, Loop Off-Ramp at Cactus Avenue (Diverge) – Upstream 
3 I-215 Freeway – Southbound, Loop Off-Ramp at Cactus Avenue (Diverge) – Downstream 
4 I-215 Freeway – Southbound, On-Ramp at Cactus Avenue (Merge) 
5 I-215 Freeway – Southbound, Off-Ramp at Ramona Expressway (Diverge) 
6 I-215 Freeway – Southbound, On-Ramp at Ramona Expressway (Merge) 
7 I-215 Freeway – Northbound, On-Ramp at Cactus Avenue (Merge) 
8 I-215 Freeway – Northbound, Loop On-Ramp at Cactus Avenue (Merge) – Downstream 
9 I-215 Freeway – Northbound, Loop On-Ramp at Cactus Avenue (Merge) – Upstream 

10 I-215 Freeway – Northbound, Off-Ramp at Cactus Avenue (Diverge) 
11 I-215 Freeway – Northbound, On-Ramp at Ramona Expressway (Merge) 
12 I-215 Freeway – Northbound, Off-Ramp at Ramona Expressway (Diverge) 
13 SR-60 Freeway – Westbound, On-Ramp at Perris Boulevard (Merge) 
14 SR-60 Freeway – Westbound, Off-Ramp at Perris Boulevard (Diverge) 
15 SR-60 Freeway – Eastbound, Off-Ramp at Sunnymead Boulevard (Diverge) 
16 SR-60 Freeway – Eastbound, On-Ramp at Sunnymead Boulevard (Merge) 

FREEWAY MERGE/DIVERGE RAMP JUNCTION ANALYSIS METHODOLOGY & 
ASSUMPTIONS 

The freeway ramp junctions shown on Table 1 have been selected for analysis based on the locations 
request by Caltrans.  The freeway ramp junctions evaluated in this supplemental analysis are based on 
peak hour directional volumes.  The freeway ramp junction analysis is based on the methodology 
described in the Highway Capacity Manual (HCM 2010), and performed using HCS2010 software.  The 
performance measure preferred by Caltrans to calculate LOS is density.  Density is expressed in terms 
of passenger cars per mile per lane.  Table 2 illustrates the freeway segment LOS thresholds for each 
density range utilized for this analysis. 

The number of lanes for existing baseline conditions has been obtained from field observations 
conducted by Urban Crossroads.  The existing freeway geometrics have been utilized for the following 
traffic conditions: Existing (2013), Opening Year Cumulative (2018) Without and With Project, and 
General Plan Buildout (Post 2035) Without and With Project traffic conditions. 

The SR-215 Freeway and SR-60 Freeway mainline volume data was obtained from the Caltrans 
Performance Measurement System (PeMS) website for each of the mere/diverge ramp junctions of the 
I-215 Freeway and SR-60 Freeway identified in Table 1.  The data was obtained from September 24th to 
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September 26th and September 28th of 2013 as those were the closest dates to the original count dates 
in the Traffic Study for which reliable data could be obtained.  In an effort to conduct a conservative 
analysis, the maximum value observed within the three (3) day period was utilized for the weekday 
morning (AM) and evening (PM) peak hours and Saturday mid-day peak hours.  In addition, truck 
traffic, represented as a percentage of total traffic, has been utilized for the purposes of this analysis in 
an effort to not overstate traffic volumes and potential impacts.  As such, actual vehicles (as opposed 
to passenger-car-equivalent volumes) have been utilized for the purposes of the freeway 
merge/diverge ramp junction analysis. 

TABLE 2: DESCRIPTION OF FREEWAY MERGE AND DIVERGE LOS 

Level of Service Density Range (pc/mi/ln)1 

A ≤10.0 

B 10.0 – 20.0 

C 20.0 – 28.0 

D 28.0 – 35.0 

E >35.0 

F Demand Exceeds Capacity 
1 pc/mi/ln = passenger cars per mile per lane.  Source:  HCM 

EXISTING (2013) CONDITIONS ANALYSIS 

Existing (2013) mainline directional volumes for the AM and PM peak hours are provided on Table 3.  
As shown on Table 3, I-215 Freeway and SR-60 Freeway segments analyzed were found to operate at 
an acceptable LOS (i.e., LOS D or better) during the peak hours.  The Existing (2013) peak hour 
directional freeway mainline LOS is shown on Table 3.  Existing (2013) freeway ramp junction analysis 
worksheets are provided in Attachment B. 

OPENING YEAR CUMULATIVE (2018) CONDITIONS 

Opening Year Cumulative (2018) mainline directional volumes for the AM and PM peak hours are 
provided on Table 4 for both Without and With Project conditions.  Project traffic has been added to 
the Opening Year Cumulative (2018) Without Project forecasts for Opening Year Cumulative (2018) 
With Project traffic conditions.  As shown on Table 4, the following freeway ramp junctions analyzed 
were found to operate at an unacceptable LOS (i.e., LOS E or worse) during the peak hours for both 
Without and With Project traffic conditions: 

  



Mr. Ross Geller 
Applied Planning, Inc.  
June 22, 2015 
Page 5 of 6 
 
 

08660-11 Letter.docx  

 

ID Freeway Merge/Diverge Ramp Junctions 
4 I-215 Freeway – Southbound, On-Ramp at Cactus Avenue – LOS F PM peak hour only 
5 I-215 Freeway – Southbound, Off-Ramp at Ramona Expressway – LOS E PM peak hour only 

10 I-215 Freeway – Northbound, Off-Ramp at Cactus Avenue – LOS F AM peak hour only 
15 SR-60 Freeway – Eastbound, Off-Ramp at Sunnymead Boulevard – LOS E PM peak hour only 

The Opening Year Cumulative (2018) Without and With Project peak hour directional freeway mainline 
LOS is shown on Table 4.  Opening Year Cumulative (2018) Without Project freeway ramp junction 
analysis worksheets are provided in Attachment C.  Opening Year Cumulative (2018) With Project 
freeway ramp junction analysis worksheets are provided in Attachment D. 

GENERAL PLAN BUILDOUT (POST 2035) CONDITIONS 

General Plan Buildout (Post 2035) mainline directional volumes for the AM and PM peak hours are 
provided on Table 4 for both Without and With Project conditions.  Project traffic has been added to 
the General Plan Buildout (Post 2035) Without Project forecasts for General Plan Buildout (Post 2035) 
With Project traffic conditions.  As shown on Table 4, the following freeway ramp junctions analyzed 
were found to operate at an unacceptable LOS (i.e., LOS E or worse) during the peak hours for both 
Without and With Project traffic conditions: 

ID Freeway Merge/Diverge Ramp Junctions 
2 I-215 Freeway – Southbound, Loop Off-Ramp at Cactus Avenue – LOS E PM and Saturday peak hours 
3 I-215 Freeway – Southbound, Loop Off-Ramp at Cactus Avenue – LOS E PM and Saturday peak hours 
4 I-215 Freeway – Southbound, On-Ramp at Cactus Avenue – LOS F PM and Saturday peak hours 
5 I-215 Freeway – Southbound, Off-Ramp at Ramona Expressway – LOS F PM and Saturday peak hours 
6 I-215 Freeway – Southbound, On-Ramp at Ramona Expressway – LOS F PM and Saturday peak hours 
7 I-215 Freeway – Northbound, On-Ramp at Cactus Avenue – LOS F AM, PM, and Saturday peak hours 
8 I-215 Freeway – Northbound, Loop On-Ramp at Cactus Avenue – LOS E Saturday peak hour only 
9 I-215 Freeway – Northbound, Loop On-Ramp at Cactus Avenue – LOS E Saturday peak hour only 

10 I-215 Freeway – Northbound, Off-Ramp at Cactus Avenue – LOS F AM and Saturday peak hours 
11 I-215 Freeway – Northbound, On-Ramp at Ramona Expressway – LOS F AM peak hour only 
12 I-215 Freeway – Northbound, Off-Ramp at Ramona Expressway – LOS F AM peak hour only 

13 SR-60 Freeway – Westbound, On-Ramp at Perris Boulevard – LOS F AM peak hour; LOS E PM and Saturday peak 
hours 

14 SR-60 Freeway – Westbound, Off-Ramp at Perris Boulevard – LOS E AM peak hour only 
15 SR-60 Freeway – Eastbound, Off-Ramp at Sunnymead Boulevard – LOS E PM and Saturday peak hours 

The General Plan Buildout (Post 2035) Without and With Project peak hour directional freeway 
mainline LOS is shown on Table 5.  General Plan Buildout (Post 2035) Without Project freeway ramp 
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junction analysis worksheets are provided in Attachment E.  General Plan Buildout (Post 2035) With 
Project freeway ramp junction analysis worksheets are provided in Attachment F. 

If you have any questions, please contact me directly at (949) 336-5978. 

Respectfully submitted, 
URBAN CROSSROADS, INC. 

 

 
 
Aric Evatt, PTP       Charlene So, PE 
Principal        Senior Transportation Engineer 
 
Attachment 
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Charlene Hwang So

From: Pranesh Tarikere
Sent: Tuesday, June 09, 2015 9:21 AM
To: Aric Evatt
Cc: Charlene Hwang So
Subject: FW: 08660 South Moreno Valley Walmart Project

FYI 
 
From: Roberts, Mark B@DOT [mailto:mark.roberts@dot.ca.gov]  
Sent: Tuesday, June 09, 2015 9:18 AM 
To: Pranesh Tarikere 
Subject: RE: 08660 South Moreno Valley Walmart Project 
 
Hello 
 
Here’s why we think a merge/diverge analysis is needed. 
 
Table 6‐4 (Page 129) Recommended Improvements for Opening Year Cumulative (2018) With Project Conditions: 

1.      Recommended Improvement – I‐215 Southbound Ramps / Cactus Avenue (#1) : Construct a 2nd westbound left 
turn lane. 
 

2.      Recommended Improvement – I‐215 Northbound Ramps / Cactus Avenue (#2) : Construct a 2nd northbound left 
turn lane. Construct a 3rd eastbound through lane. Construct a 3rd westbound through lane. 

 
3.      Recommended Improvement – SR‐60 Eastbound Off‐Ramp / Sunnymead Boulevard (#24) : Restripe the 

southbound shared left‐right lane as a 2nd left turn lane. 
 

4.      Recommended Improvement – SR‐60 Eastbound On‐Ramp / Sunnymead Boulevard (#27) : Construct a 
roundabout. Construct an eastbound right turn lane. 
 

From these recommendations, the traffic will directly affect ramp operations. The analysis is then required. 
 
 
 
 
 
 
**************************************************************** 
Caltrans 
District 8 (San Bernardino and Riverside Counties) 
Mark Roberts 
Office of Intergovernmental Review, Community and Regional Planning  
Senior Transportation Planner, AICP 
464 West 4th Street, 6th Floor, MS 725 
San Bernardino, CA 92401-1400 
(909) 383-4557 
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From: Pranesh Tarikere [mailto:ptarikere@urbanxroads.com]  
Sent: Monday, June 08, 2015 3:51 PM 
To: Roberts, Mark B@DOT 
Cc: Aric Evatt 
Subject: RE: 08660 South Moreno Valley Walmart Project 
 
Hi Mark, 
 
I am following up to see if you were able to discuss the Moreno Valley Walmart comments with the operations staff. Can 
you please give me a call or email me when you get a chance? Thanks. 
 
Regards, 
 
PRANESH TARIKERE, P.E.  
Senior Engineer 

 

41 Corporate Park, Suite 300 
Irvine, CA 92606 
(949) 336‐5992 Direct 
(949) 533‐8221 Cell 
(949) 660‐1994 x 205 Main 
urbanxroads.com 
 
 
 
From: Pranesh Tarikere  
Sent: Thursday, June 04, 2015 2:37 PM 
To: 'Roberts, Mark B@DOT' 
Cc: Aric Evatt 
Subject: JN: 08660 South Moreno Valley Walmart Project 
 
Hi Mark, 
 
Attached is a map showing the specific locations where a merge / diverge analysis has been requested for the Moreno 
Valley Walmart project. 
 
As we discussed earlier, the Project would contribute less than 50 peak hour trips to all these locations. There are 
existing Walmarts located south of SR‐60 / Perris interchange and south of Ramona Expressway near I‐215 which would 
serve the freeway oriented traffic. This Project is more likely to serve locally and would send nominal trips to the 
freeways, as indicated by the Project trip distribution. However, the ramp intersections at I‐215 / Cactus and SR‐60 / 
Perris interchanges have been analyzed in the traffic study.  
 
Please let me know after you speak to operations staff if there are any specific operational issues associated with I‐215 / 
Cactus interchange for which a merge / diverge analysis has been requested. 
 
Thanks, 
 
PRANESH TARIKERE, P.E.  
Senior Engineer 
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41 Corporate Park, Suite 300 
Irvine, CA 92606 
(949) 336‐5992 Direct 
(949) 533‐8221 Cell 
(949) 660‐1994 x 205 Main 
urbanxroads.com 
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EXISTING (2013) CONDITIONS FREEWAY RAMP JUNCTION ANALYSIS WORKSHEETS 

 

 
  



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 4934 
Ramp Volume, VR 162 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 407  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4934 0.92 Level 2 0 0.990 1.00 5417
Ramp 162 0.92 Level 15 0 0.930 1.00 189
UpStream
DownStream 407 0.92 Level 4 0 0.980 1.00 451

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2468  pc/h 
V3 or Vav34 1474  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5417 Exhibit 13-8 9600 No
VFO = VF - VR 5228 Exhibit 13-8 9600 No

VR 189 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2468 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 21.9 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.315 (Exhibit 13-12) 
SR= 61.2 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 68.0 mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    12:37 PM
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 162  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 4772 
Ramp Volume, VR 407 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4772 0.92 Level 2 0 0.990 1.00 5239
Ramp 407 0.92 Level 4 0 0.980 1.00 451
UpStream 162 0.92 Level 15 0 0.930 1.00 189
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2539  pc/h 
V3 or Vav34 1350  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5239 Exhibit 13-8 9600 No
VFO = VF - VR 4788 Exhibit 13-8 9600 No

VR 451 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2539 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.1 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.729 (Exhibit 13-12) 
SR= 49.6 mph (Exhibit 13-12) 
S0= 75.4 mph (Exhibit 13-12) 
S = 60.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 4772 
Ramp Volume, VR 407 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 363  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4772 0.92 Level 2 0 0.990 1.00 5239
Ramp 407 0.92 Level 4 0 0.980 1.00 451
UpStream
DownStream 363 0.92 Level 4 0 0.980 1.00 402

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2539  pc/h 
V3 or Vav34 1350  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5239 Exhibit 13-8 9600 No
VFO = VF - VR 4788 Exhibit 13-8 9600 No

VR 451 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2539 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.1 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.729 (Exhibit 13-12) 
SR= 49.6 mph (Exhibit 13-12) 
S0= 75.4 mph (Exhibit 13-12) 
S = 60.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 407  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4365 
Ramp Volume, VR 363 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4365 0.92 Level 2 0 0.990 1.00 4792
 Ramp 363 0.92 Level 4 0 0.980 1.00 402
 UpStream 407 0.92 Level 4 0 0.980 1.00 451
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1422.11   (Equation 13-6 or 13-7)
PFM = 0.600   using Equation  (Exhibit 13-6) 
V12 = 2876   pc/h 

V3 or Vav34
1916   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2876   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5194  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3278   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 25.8 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.352 (Exibit 13-11) 
SR= 60.2 mph (Exhibit 13-11) 
S0= 64.9 mph (Exhibit 13-11) 
S = 61.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 4480 
Ramp Volume, VR 668 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 479  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4480 0.92 Level 2 0 0.990 1.00 4918
Ramp 668 0.92 Level 12 0 0.943 1.00 770
UpStream
DownStream 479 0.92 Level 8 0 0.962 1.00 541

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.602  using Equation (Exhibit 13-7) 
V12 = 3266  pc/h 
V3 or Vav34 1652  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 4918 Exhibit 13-8 7200 No
VFO = VF - VR 4148 Exhibit 13-8 7200 No

VR 770 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3266 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.367 (Exhibit 13-12) 
SR= 59.7 mph (Exhibit 13-12) 
S0= 74.2 mph (Exhibit 13-12) 
S = 63.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 668  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 3812 
Ramp Volume, VR 479 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3812 0.92 Level 0 0 1.000 1.00 4143
 Ramp 479 0.92 Level 8 0 0.962 1.00 541
 UpStream 668 0.92 Level 12 0 0.943 1.00 770
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1291.22   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2481   pc/h 

V3 or Vav34
1662   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2481   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4684  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3022   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 24.0 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.333 (Exibit 13-11) 
SR= 60.7 mph (Exhibit 13-11) 
S0= 65.8 mph (Exhibit 13-11) 
S = 62.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 17  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 3672 
Ramp Volume, VR 372 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3672 0.92 Level 4 0 0.980 1.00 4071
 Ramp 372 0.92 Level 5 0 0.976 1.00 414
 UpStream 17 0.92 Level 41 0 0.830 1.00 22
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2351   pc/h 

V3 or Vav34
1720   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2351   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4485  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2765   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 26.9 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.383 (Exibit 13-11) 
SR= 59.3 mph (Exhibit 13-11) 
S0= 65.6 mph (Exhibit 13-11) 
S = 61.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3655 
Ramp Volume, VR 17 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 372  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3655 0.92 Level 3 0 0.985 1.00 4032
Ramp 17 0.92 Level 41 0 0.830 1.00 22
UpStream
DownStream 372 0.92 Level 5 0 0.976 1.00 414

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2405   pc/h 

V3 or Vav34
1627   pc/h (Equation 13-14 or 13-
17)

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

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2405   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4054  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2427   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 20.2 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.331 (Exibit 13-11) 
SR= 60.7 mph (Exhibit 13-11) 
S0= 65.9 mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 1070  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3655 
Ramp Volume, VR 17 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3655 0.92 Level 3 0 0.985 1.00 4032
 Ramp 17 0.92 Level 41 0 0.830 1.00 22
 UpStream 1070 0.92 Level 2 0 0.990 1.00 1175
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 72.26   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2405   pc/h 

V3 or Vav34
1627   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2405   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4054  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2427   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 20.2 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.331 (Exibit 13-11) 
SR= 60.7 mph (Exhibit 13-11) 
S0= 65.9 mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 4725 
Ramp Volume, VR 1070 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 17  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4725 0.92 Level 3 0 0.985 1.00 5213
Ramp 1070 0.92 Level 2 0 0.990 1.00 1175
UpStream
DownStream 17 0.92 Level 41 0 0.830 1.00 22

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.576  using Equation (Exhibit 13-7) 
V12 = 3499  pc/h 
V3 or Vav34 1714  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5213 Exhibit 13-8 7200 No
VFO = VF - VR 4038 Exhibit 13-8 7200 No

VR 1175 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3499 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.404 (Exhibit 13-12) 
SR= 58.7 mph (Exhibit 13-12) 
S0= 74.0 mph (Exhibit 13-12) 
S = 63.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 392  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 1655 
Ramp Volume, VR 1158 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1655 0.92 Level 1 0 0.995 1.00 1808
 Ramp 1158 0.92 Level 5 0 0.976 1.00 1290
 UpStream 392 0.92 Level 5 0 0.976 1.00 437
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 896.31   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 1076   pc/h 

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

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1076   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3098  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2366   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 19.4 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.305 (Exibit 13-11) 
SR= 61.4 mph (Exhibit 13-11) 
S0= 69.2 mph (Exhibit 13-11) 
S = 63.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 2047 
Ramp Volume, VR 392 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1158  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2047 0.92 Level 11 0 0.948 1.00 2347
Ramp 392 0.92 Level 5 0 0.976 1.00 437
UpStream
DownStream 1158 0.92 Level 5 0 0.976 1.00 1290

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.681  using Equation (Exhibit 13-7) 
V12 = 1738  pc/h 
V3 or Vav34 609  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2347 Exhibit 13-8 7200 No
VFO = VF - VR 1910 Exhibit 13-8 7200 No

VR 437 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 1738 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 14.2 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

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

Ds = 0.337 (Exhibit 13-12) 
SR= 60.6 mph (Exhibit 13-12) 
S0= 76.8 mph (Exhibit 13-12) 
S = 64.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 250  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 1933 
Ramp Volume, VR 841 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1933 0.92 Level 12 0 0.943 1.00 2227
Ramp 841 0.92 Level 2 0 0.990 1.00 923
UpStream 250 0.92 Level 2 0 0.990 1.00 274
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2227   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 3150  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3150   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 27.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.381 (Exibit 13-11) 
SR= 59.3 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 59.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2183 
Ramp Volume, VR 250 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 841  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2183 0.92 Level 11 0 0.948 1.00 2503
Ramp 250 0.92 Level 2 0 0.990 1.00 274
UpStream
DownStream 841 0.92 Level 2 0 0.990 1.00 923

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2503  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2503 Exhibit 13-8 4800 No
VFO = VF - VR 2229 Exhibit 13-8 4800 No

VR 274 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2503 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 23.8 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.323 (Exhibit 13-12) 
SR= 61.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 61.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 2190 
Ramp Volume, VR 563 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 267  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2190 0.92 Level 10 0 0.952 1.00 2499
Ramp 563 0.92 Level 3 0 0.985 1.00 621
UpStream
DownStream 267 0.92 Level 5 0 0.976 1.00 297

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2499  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2499 Exhibit 13-8 4800 No
VFO = VF - VR 1878 Exhibit 13-8 4800 No

VR 621 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2499 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 23.7 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.354 (Exhibit 13-12) 
SR= 60.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 563  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 1627 
Ramp Volume, VR 267 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1627 0.92 Level 12 0 0.943 1.00 1875
Ramp 267 0.92 Level 5 0 0.976 1.00 297
UpStream 563 0.92 Level 3 0 0.985 1.00 621
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 1875   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 2172  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2172   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 19.5 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.316 (Exibit 13-11) 
SR= 61.2 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 61.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 5586 
Ramp Volume, VR 129 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 512  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5586 0.92 Level 3 0 0.985 1.00 6163
Ramp 129 0.92 Level 10 0 0.952 1.00 147
UpStream
DownStream 512 0.92 Level 4 0 0.980 1.00 568

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2770  pc/h 
V3 or Vav34 1696  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6163 Exhibit 13-8 9600 No
VFO = VF - VR 6016 Exhibit 13-8 9600 No

VR 147 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2770 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 24.5 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.311 (Exhibit 13-12) 
SR= 61.3 mph (Exhibit 13-12) 
S0= 74.1 mph (Exhibit 13-12) 
S = 67.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 129  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5457 
Ramp Volume, VR 512 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5457 0.92 Level 2 0 0.990 1.00 5991
Ramp 512 0.92 Level 4 0 0.980 1.00 568
UpStream 129 0.92 Level 10 0 0.952 1.00 147
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2932  pc/h 
V3 or Vav34 1529  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5991 Exhibit 13-8 9600 No
VFO = VF - VR 5423 Exhibit 13-8 9600 No

VR 568 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2932 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.739 (Exhibit 13-12) 
SR= 49.3 mph (Exhibit 13-12) 
S0= 74.7 mph (Exhibit 13-12) 
S = 59.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5457 
Ramp Volume, VR 512 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 596  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5457 0.92 Level 2 0 0.990 1.00 5991
Ramp 512 0.92 Level 4 0 0.980 1.00 568
UpStream
DownStream 596 0.92 Level 2 0 0.990 1.00 654

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2932  pc/h 
V3 or Vav34 1529  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5991 Exhibit 13-8 9600 No
VFO = VF - VR 5423 Exhibit 13-8 9600 No

VR 568 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2932 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.739 (Exhibit 13-12) 
SR= 49.3 mph (Exhibit 13-12) 
S0= 74.7 mph (Exhibit 13-12) 
S = 59.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 512  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4945 
Ramp Volume, VR 596 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4945 0.92 Level 2 0 0.990 1.00 5429
 Ramp 596 0.92 Level 2 0 0.990 1.00 654
 UpStream 512 0.92 Level 4 0 0.980 1.00 568
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1612.36   (Equation 13-6 or 13-7)
PFM = 0.593   using Equation  (Exhibit 13-6) 
V12 = 3219   pc/h 

V3 or Vav34
2210   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3219   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 6083  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3873   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 30.3 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.436 (Exibit 13-11) 
SR= 57.8 mph (Exhibit 13-11) 
S0= 63.8 mph (Exhibit 13-11) 
S = 59.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 5211 
Ramp Volume, VR 1186 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 431  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5211 0.92 Level 4 0 0.980 1.00 5777
Ramp 1186 0.92 Level 6 0 0.971 1.00 1328
UpStream
DownStream 431 0.92 Level 3 0 0.985 1.00 476

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.554  using Equation (Exhibit 13-7) 
V12 = 3795  pc/h 
V3 or Vav34 1982  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5777 Exhibit 13-8 7200 No
VFO = VF - VR 4449 Exhibit 13-8 7200 No

VR 1328 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3795 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 33.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.418 (Exhibit 13-12) 
SR= 58.3 mph (Exhibit 13-12) 
S0= 73.0 mph (Exhibit 13-12) 
S = 62.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1186  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 4025 
Ramp Volume, VR 431 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4025 0.92 Level 3 0 0.985 1.00 4441
 Ramp 431 0.92 Level 3 0 0.985 1.00 476
 UpStream 1186 0.92 Level 6 0 0.971 1.00 1328
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1341.08   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2659   pc/h 

V3 or Vav34
1782   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2659   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4917  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3135   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 24.9 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.342 (Exibit 13-11) 
SR= 60.4 mph (Exhibit 13-11) 
S0= 65.4 mph (Exhibit 13-11) 
S = 62.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 107  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 2618 
Ramp Volume, VR 636 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2618 0.92 Level 5 0 0.976 1.00 2917
 Ramp 636 0.92 Level 2 0 0.990 1.00 698
 UpStream 107 0.92 Level 7 0 0.966 1.00 120
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 1685   pc/h 

V3 or Vav34
1232   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1685   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3615  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2383   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 23.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.363 (Exibit 13-11) 
SR= 59.8 mph (Exhibit 13-11) 
S0= 67.4 mph (Exhibit 13-11) 
S = 62.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 2511 
Ramp Volume, VR 107 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 636  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2511 0.92 Level 5 0 0.976 1.00 2798
Ramp 107 0.92 Level 7 0 0.966 1.00 120
UpStream
DownStream 636 0.92 Level 2 0 0.990 1.00 698

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 1669   pc/h 

V3 or Vav34
1129   pc/h (Equation 13-14 or 13-
17)

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

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1669   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 2918  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1789   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 15.1 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.311 (Exibit 13-11) 
SR= 61.3 mph (Exhibit 13-11) 
S0= 67.7 mph (Exhibit 13-11) 
S = 63.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 481  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 2511 
Ramp Volume, VR 107 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2511 0.92 Level 5 0 0.976 1.00 2798
 Ramp 107 0.92 Level 7 0 0.966 1.00 120
 UpStream 481 0.92 Level 3 0 0.985 1.00 531
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = -170.85   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 1669   pc/h 

V3 or Vav34
1129   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1669   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 2918  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1789   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 15.1 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.311 (Exibit 13-11) 
SR= 61.3 mph (Exhibit 13-11) 
S0= 67.7 mph (Exhibit 13-11) 
S = 63.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 2992 
Ramp Volume, VR 481 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 107  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2992 0.92 Level 5 0 0.976 1.00 3333
Ramp 481 0.92 Level 3 0 0.985 1.00 531
UpStream
DownStream 107 0.92 Level 7 0 0.966 1.00 120

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.652  using Equation (Exhibit 13-7) 
V12 = 2359  pc/h 
V3 or Vav34 974  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3333 Exhibit 13-8 7200 No
VFO = VF - VR 2802 Exhibit 13-8 7200 No

VR 531 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2359 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 21.2 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.346 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 76.8 mph (Exhibit 13-12) 
S = 64.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 488  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 2921 
Ramp Volume, VR 844 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2921 0.92 Level 3 0 0.985 1.00 3223
 Ramp 844 0.92 Level 7 0 0.966 1.00 949
 UpStream 488 0.92 Level 5 0 0.976 1.00 544
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1126.15   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 1919   pc/h 

V3 or Vav34
1304   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1919   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4172  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2868   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 23.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.332 (Exibit 13-11) 
SR= 60.7 mph (Exhibit 13-11) 
S0= 67.1 mph (Exhibit 13-11) 
S = 62.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 3409 
Ramp Volume, VR 488 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 844  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3409 0.92 Level 3 0 0.985 1.00 3761
Ramp 488 0.92 Level 5 0 0.976 1.00 544
UpStream
DownStream 844 0.92 Level 7 0 0.966 1.00 949

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.641  using Equation (Exhibit 13-7) 
V12 = 2606  pc/h 
V3 or Vav34 1155  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3761 Exhibit 13-8 7200 No
VFO = VF - VR 3217 Exhibit 13-8 7200 No

VR 544 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2606 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 21.7 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.347 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 76.2 mph (Exhibit 13-12) 
S = 64.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 274  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2158 
Ramp Volume, VR 802 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2158 0.92 Level 12 0 0.943 1.00 2486
Ramp 802 0.92 Level 1 0 0.995 1.00 876
UpStream 274 0.92 Level 3 0 0.985 1.00 302
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2486   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 3362  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3362   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 29.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.402 (Exibit 13-11) 
SR= 58.7 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 58.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2432 
Ramp Volume, VR 274 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 802  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2432 0.92 Level 11 0 0.948 1.00 2789
Ramp 274 0.92 Level 3 0 0.985 1.00 302
UpStream
DownStream 802 0.92 Level 1 0 0.995 1.00 876

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2789  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2789 Exhibit 13-8 4800 No
VFO = VF - VR 2487 Exhibit 13-8 4800 No

VR 302 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2789 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.3 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.325 (Exhibit 13-12) 
SR= 60.9 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3160 
Ramp Volume, VR 1125 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 281  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3160 0.92 Level 8 0 0.962 1.00 3572
Ramp 1125 0.92 Level 1 0 0.995 1.00 1229
UpStream
DownStream 281 0.92 Level 1 0 0.995 1.00 307

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3572  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3572 Exhibit 13-8 4800 No
VFO = VF - VR 2343 Exhibit 13-8 4800 No

VR 1229 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3572 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.409 (Exhibit 13-12) 
SR= 58.6 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1125  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2035 
Ramp Volume, VR 281 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2035 0.92 Level 12 0 0.943 1.00 2345
Ramp 281 0.92 Level 1 0 0.995 1.00 307
UpStream 1125 0.92 Level 2 0 0.990 1.00 1235
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2345   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 2652  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2652   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 23.3 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.337 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 5225 
Ramp Volume, VR 61 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 370  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5225 0.92 Level 2 0 0.990 1.00 5736
Ramp 61 0.92 Level 0 0 1.000 1.00 66
UpStream
DownStream 370 0.92 Level 4 0 0.980 1.00 410

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2538  pc/h 
V3 or Vav34 1599  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5736 Exhibit 13-8 9600 No
VFO = VF - VR 5670 Exhibit 13-8 9600 No

VR 66 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2538 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 22.5 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.304 (Exhibit 13-12) 
SR= 61.5 mph (Exhibit 13-12) 
S0= 74.5 mph (Exhibit 13-12) 
S = 68.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 61  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5164 
Ramp Volume, VR 370 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5164 0.92 Level 3 0 0.985 1.00 5697
Ramp 370 0.92 Level 4 0 0.980 1.00 410
UpStream 61 0.92 Level 0 0 1.000 1.00 66
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2715  pc/h 
V3 or Vav34 1491  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5697 Exhibit 13-8 9600 No
VFO = VF - VR 5287 Exhibit 13-8 9600 No

VR 410 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2715 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 27.6 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.725 (Exhibit 13-12) 
SR= 49.7 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 60.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5164 
Ramp Volume, VR 370 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 266  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5164 0.92 Level 3 0 0.985 1.00 5697
Ramp 370 0.92 Level 4 0 0.980 1.00 410
UpStream
DownStream 266 0.92 Level 0 0 1.000 1.00 289

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2715  pc/h 
V3 or Vav34 1491  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5697 Exhibit 13-8 9600 No
VFO = VF - VR 5287 Exhibit 13-8 9600 No

VR 410 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2715 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 27.6 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.725 (Exhibit 13-12) 
SR= 49.7 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 60.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 370  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4797 
Ramp Volume, VR 266 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4797 0.92 Level 2 0 0.990 1.00 5266
 Ramp 266 0.92 Level 0 0 1.000 1.00 289
 UpStream 370 0.92 Level 4 0 0.980 1.00 410
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1499.37   (Equation 13-6 or 13-7)
PFM = 0.600   using Equation  (Exhibit 13-6) 
V12 = 3160   pc/h 

V3 or Vav34
2106   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3160   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5555  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3449   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 27.2 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.371 (Exibit 13-11) 
SR= 59.6 mph (Exhibit 13-11) 
S0= 64.2 mph (Exhibit 13-11) 
S = 61.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 4874 
Ramp Volume, VR 561 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 311  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4874 0.92 Level 3 0 0.985 1.00 5377
Ramp 561 0.92 Level 1 0 0.995 1.00 613
UpStream
DownStream 311 0.92 Level 3 0 0.985 1.00 343

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.597  using Equation (Exhibit 13-7) 
V12 = 3459  pc/h 
V3 or Vav34 1918  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5377 Exhibit 13-8 7200 No
VFO = VF - VR 4764 Exhibit 13-8 7200 No

VR 613 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3459 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.1 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.353 (Exhibit 13-12) 
SR= 60.1 mph (Exhibit 13-12) 
S0= 73.2 mph (Exhibit 13-12) 
S = 64.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 561  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 4313 
Ramp Volume, VR 311 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4313 0.92 Level 4 0 0.980 1.00 4782
 Ramp 311 0.92 Level 3 0 0.985 1.00 343
 UpStream 561 0.92 Level 1 0 0.995 1.00 613
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1385.59   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2863   pc/h 

V3 or Vav34
1919   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2863   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5125  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3206   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 25.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.349 (Exibit 13-11) 
SR= 60.2 mph (Exhibit 13-11)
S0= 64.9 mph (Exhibit 13-11) 
S = 61.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 66  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 2943 
Ramp Volume, VR 464 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2943 0.92 Level 5 0 0.976 1.00 3279
 Ramp 464 0.92 Level 3 0 0.985 1.00 512
 UpStream 66 0.92 Level 17 0 0.922 1.00 78
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 1894   pc/h 

V3 or Vav34
1385   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1894   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3791  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2406   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 24.0 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.364 (Exibit 13-11) 
SR= 59.8 mph (Exhibit 13-11) 
S0= 66.8 mph (Exhibit 13-11) 
S = 62.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 2877 
Ramp Volume, VR 66 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 464  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2877 0.92 Level 5 0 0.976 1.00 3205
Ramp 66 0.92 Level 17 0 0.922 1.00 78
UpStream
DownStream 464 0.92 Level 3 0 0.985 1.00 512

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 1911   pc/h 

V3 or Vav34
1294   pc/h (Equation 13-14 or 13-
17)

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

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1911   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3283  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1989   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 16.7 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.316 (Exibit 13-11) 
SR= 61.2 mph (Exhibit 13-11) 
S0= 67.1 mph (Exhibit 13-11) 
S = 63.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 357  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 2877 
Ramp Volume, VR 66 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2877 0.92 Level 5 0 0.976 1.00 3205
 Ramp 66 0.92 Level 17 0 0.922 1.00 78
 UpStream 357 0.92 Level 3 0 0.985 1.00 394
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = -92.74   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 1911   pc/h 

V3 or Vav34
1294   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1911   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3283  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1989   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 16.7 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.316 (Exibit 13-11) 
SR= 61.2 mph (Exhibit 13-11) 
S0= 67.1 mph (Exhibit 13-11) 
S = 63.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 3234 
Ramp Volume, VR 357 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 66  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3234 0.92 Level 4 0 0.980 1.00 3586
Ramp 357 0.92 Level 3 0 0.985 1.00 394
UpStream
DownStream 66 0.92 Level 17 0 0.922 1.00 78

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.652  using Equation (Exhibit 13-7) 
V12 = 2476  pc/h 
V3 or Vav34 1110  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3586 Exhibit 13-8 7200 No
VFO = VF - VR 3192 Exhibit 13-8 7200 No

VR 394 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2476 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 22.2 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.333 (Exhibit 13-12) 
SR= 60.7 mph (Exhibit 13-12) 
S0= 76.4 mph (Exhibit 13-12) 
S = 64.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 301  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 3326 
Ramp Volume, VR 616 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3326 0.92 Level 2 0 0.990 1.00 3651
 Ramp 616 0.92 Level 13 0 0.939 1.00 713
 UpStream 301 0.92 Level 13 0 0.939 1.00 348
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1167.24   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 2173   pc/h 

V3 or Vav34
1478   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2173   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4364  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2886   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 23.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.334 (Exibit 13-11) 
SR= 60.7 mph (Exhibit 13-11) 
S0= 66.5 mph (Exhibit 13-11) 
S = 62.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 3627 
Ramp Volume, VR 301 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 616  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3627 0.92 Level 11 0 0.948 1.00 4159
Ramp 301 0.92 Level 13 0 0.939 1.00 348
UpStream
DownStream 616 0.92 Level 13 0 0.939 1.00 713

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.640  using Equation (Exhibit 13-7) 
V12 = 2787  pc/h 
V3 or Vav34 1372  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 4159 Exhibit 13-8 7200 No
VFO = VF - VR 3811 Exhibit 13-8 7200 No

VR 348 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2787 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 23.2 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.329 (Exhibit 13-12) 
SR= 60.8 mph (Exhibit 13-12) 
S0= 75.3 mph (Exhibit 13-12) 
S = 64.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 229  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 1969 
Ramp Volume, VR 981 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1969 0.92 Level 12 0 0.943 1.00 2269
Ramp 981 0.92 Level 2 0 0.990 1.00 1077
UpStream 229 0.92 Level 4 0 0.980 1.00 254
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2269   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 3346  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3346   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 28.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.400 (Exibit 13-11) 
SR= 58.8 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 58.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2198 
Ramp Volume, VR 229 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 981  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2198 0.92 Level 11 0 0.948 1.00 2521
Ramp 229 0.92 Level 4 0 0.980 1.00 254
UpStream
DownStream 981 0.92 Level 2 0 0.990 1.00 1077

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2521  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2521 Exhibit 13-8 4800 No
VFO = VF - VR 2267 Exhibit 13-8 4800 No

VR 254 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2521 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 24.0 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.321 (Exhibit 13-12) 
SR= 61.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 61.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 2763 
Ramp Volume, VR 946 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 309  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2763 0.92 Level 9 0 0.957 1.00 3138
Ramp 946 0.92 Level 1 0 0.995 1.00 1033
UpStream
DownStream 309 0.92 Level 1 0 0.995 1.00 338

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3138  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3138 Exhibit 13-8 4800 No
VFO = VF - VR 2105 Exhibit 13-8 4800 No

VR 1033 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3138 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.391 (Exhibit 13-12) 
SR= 59.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 59.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Existing 2013
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 946  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 1817 
Ramp Volume, VR 309 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1817 0.92 Level 13 0 0.939 1.00 2103
Ramp 309 0.92 Level 1 0 0.995 1.00 338
UpStream 946 0.92 Level 1 0 0.995 1.00 1033
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2103   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 2441  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2441   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 21.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.326 (Exibit 13-11) 
SR= 60.9 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 5448 
Ramp Volume, VR 480 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 777  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5448 0.92 Level 3 0 0.985 1.00 6011
Ramp 480 0.92 Level 6 0 0.971 1.00 537
UpStream
DownStream 777 0.92 Level 3 0 0.985 1.00 857

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2924  pc/h 
V3 or Vav34 1543  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6011 Exhibit 13-8 9600 No
VFO = VF - VR 5474 Exhibit 13-8 9600 No

VR 537 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2924 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 25.8 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.346 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 74.7 mph (Exhibit 13-12) 
S = 66.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 480  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 4968 
Ramp Volume, VR 777 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4968 0.92 Level 2 0 0.990 1.00 5454
Ramp 777 0.92 Level 3 0 0.985 1.00 857
UpStream 480 0.92 Level 6 0 0.971 1.00 537
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2861  pc/h 
V3 or Vav34 1296  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5454 Exhibit 13-8 9600 No
VFO = VF - VR 4597 Exhibit 13-8 9600 No

VR 857 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2861 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.765 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 75.6 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 4968 
Ramp Volume, VR 777 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 674  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4968 0.92 Level 2 0 0.990 1.00 5454
Ramp 777 0.92 Level 3 0 0.985 1.00 857
UpStream
DownStream 674 0.92 Level 3 0 0.985 1.00 744

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2861  pc/h 
V3 or Vav34 1296  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5454 Exhibit 13-8 9600 No
VFO = VF - VR 4597 Exhibit 13-8 9600 No

VR 857 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2861 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.765 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 75.6 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 777  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4191 
Ramp Volume, VR 674 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4191 0.92 Level 2 0 0.990 1.00 4601
 Ramp 674 0.92 Level 3 0 0.985 1.00 744
 UpStream 777 0.92 Level 3 0 0.985 1.00 857
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1454.43   (Equation 13-6 or 13-7)
PFM = 0.600   using Equation  (Exhibit 13-6) 
V12 = 2761   pc/h 

V3 or Vav34
1840   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2761   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5345  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3505   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 27.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.378 (Exibit 13-11) 
SR= 59.4 mph (Exhibit 13-11) 
S0= 65.2 mph (Exhibit 13-11) 
S = 61.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 4808 
Ramp Volume, VR 814 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 584  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4808 0.92 Level 2 0 0.990 1.00 5278
Ramp 814 0.92 Level 12 0 0.943 1.00 938
UpStream
DownStream 584 0.92 Level 8 0 0.962 1.00 660

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.585  using Equation (Exhibit 13-7) 
V12 = 3476  pc/h 
V3 or Vav34 1802  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5278 Exhibit 13-8 7200 No
VFO = VF - VR 4340 Exhibit 13-8 7200 No

VR 938 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3476 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.3 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.382 (Exhibit 13-12) 
SR= 59.3 mph (Exhibit 13-12) 
S0= 73.7 mph (Exhibit 13-12) 
S = 63.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 814  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 3994 
Ramp Volume, VR 584 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3994 0.92 Level 0 0 1.000 1.00 4341
 Ramp 584 0.92 Level 8 0 0.962 1.00 660
 UpStream 814 0.92 Level 12 0 0.943 1.00 938
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1359.05   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2599   pc/h 

V3 or Vav34
1742   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2599   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5001  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3259   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 25.8 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.354 (Exibit 13-11) 
SR= 60.1 mph (Exhibit 13-11) 
S0= 65.5 mph (Exhibit 13-11) 
S = 61.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 80  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 4433 
Ramp Volume, VR 594 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4433 0.92 Level 4 0 0.980 1.00 4915
 Ramp 594 0.92 Level 4 0 0.980 1.00 659
 UpStream 80 0.92 Level 11 0 0.948 1.00 92
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2838   pc/h 

V3 or Vav34
2077   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2838   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5574  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3497   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 32.4 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.450 (Exibit 13-11) 
SR= 57.4 mph (Exhibit 13-11) 
S0= 64.3 mph (Exhibit 13-11) 
S = 59.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    1:23 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2kBDB1.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 4353 
Ramp Volume, VR 80 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 594  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4353 0.92 Level 4 0 0.980 1.00 4826
Ramp 80 0.92 Level 11 0 0.948 1.00 92
UpStream
DownStream 594 0.92 Level 4 0 0.980 1.00 659

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2878   pc/h 

V3 or Vav34
1948   pc/h (Equation 13-14 or 13-
17)

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

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2878   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4918  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2970   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 24.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.363 (Exibit 13-11) 
SR= 59.8 mph (Exhibit 13-11) 
S0= 64.8 mph (Exhibit 13-11) 
S = 61.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 1978  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 4353 
Ramp Volume, VR 80 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4353 0.92 Level 4 0 0.980 1.00 4826
 Ramp 80 0.92 Level 11 0 0.948 1.00 92
 UpStream 1978 0.92 Level 1 0 0.995 1.00 2161
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 257.15   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2878   pc/h 

V3 or Vav34
1948   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2878   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4918  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2970   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 24.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.363 (Exibit 13-11) 
SR= 59.8 mph (Exhibit 13-11) 
S0= 64.8 mph (Exhibit 13-11) 
S = 61.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    1:24 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2k312C.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 6331 
Ramp Volume, VR 1978 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 80  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6331 0.92 Level 3 0 0.985 1.00 6985
Ramp 1978 0.92 Level 1 0 0.995 1.00 2161
UpStream
DownStream 80 0.92 Level 11 0 0.948 1.00 92

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.486  using Equation (Exhibit 13-7) 
V12 = 4505  pc/h 
V3 or Vav34 2480  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6985 Exhibit 13-8 7200 No
VFO = VF - VR 4824 Exhibit 13-8 7200 No

VR 2161 Exhibit 13-10 2100 Yes

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

VR12  Exhibit 13-8 V12 4505 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 39.6 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

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

Ds = 0.492 (Exhibit 13-12) 
SR= 56.2 mph (Exhibit 13-12) 
S0= 71.0 mph (Exhibit 13-12) 
S = 60.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 478  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 3133 
Ramp Volume, VR 1412 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3133 0.92 Level 0 0 1.000 1.00 3405
 Ramp 1412 0.92 Level 5 0 0.976 1.00 1573
 UpStream 478 0.92 Level 5 0 0.976 1.00 533
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1298.63   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 2027   pc/h 

V3 or Vav34
1378   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2027   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4978  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3600   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 28.8 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.407 (Exibit 13-11) 
SR= 58.6 mph (Exhibit 13-11) 
S0= 66.8 mph (Exhibit 13-11) 
S = 60.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 3610 
Ramp Volume, VR 478 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1412  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3610 0.92 Level 1 0 0.995 1.00 3944
Ramp 478 0.92 Level 5 0 0.976 1.00 533
UpStream
DownStream 1412 0.92 Level 5 0 0.976 1.00 1573

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.637  using Equation (Exhibit 13-7) 
V12 = 2705  pc/h 
V3 or Vav34 1239  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3944 Exhibit 13-8 7200 No
VFO = VF - VR 3411 Exhibit 13-8 7200 No

VR 533 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2705 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 22.5 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.346 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 75.9 mph (Exhibit 13-12) 
S = 64.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 405  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2344 
Ramp Volume, VR 1065 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2344 0.92 Level 12 0 0.943 1.00 2701
Ramp 1065 0.92 Level 2 0 0.990 1.00 1169
UpStream 405 0.92 Level 2 0 0.990 1.00 445
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2701   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 3870  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3870   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 32.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.476 (Exibit 13-11) 
SR= 56.7 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 56.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2749 
Ramp Volume, VR 405 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1065  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2749 0.92 Level 11 0 0.948 1.00 3152
Ramp 405 0.92 Level 2 0 0.990 1.00 445
UpStream
DownStream 1065 0.92 Level 2 0 0.990 1.00 1169

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3152  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3152 Exhibit 13-8 4800 No
VFO = VF - VR 2707 Exhibit 13-8 4800 No

VR 445 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3152 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.4 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.338 (Exhibit 13-12) 
SR= 60.5 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 2626 
Ramp Volume, VR 716 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 383  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2626 0.92 Level 10 0 0.952 1.00 2997
Ramp 716 0.92 Level 3 0 0.985 1.00 790
UpStream
DownStream 383 0.92 Level 4 0 0.980 1.00 425

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2997  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2997 Exhibit 13-8 4800 No
VFO = VF - VR 2207 Exhibit 13-8 4800 No

VR 790 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2997 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.0 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.369 (Exhibit 13-12) 
SR= 59.7 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 59.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 716  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 1910 
Ramp Volume, VR 383 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1910 0.92 Level 12 0 0.943 1.00 2201
Ramp 383 0.92 Level 4 0 0.980 1.00 425
UpStream 716 0.92 Level 3 0 0.985 1.00 790
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2201   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 2626  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2626   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 23.0 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.335 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 6378 
Ramp Volume, VR 215 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 776  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6378 0.92 Level 3 0 0.985 1.00 7037
Ramp 215 0.92 Level 7 0 0.966 1.00 242
UpStream
DownStream 776 0.92 Level 3 0 0.985 1.00 856

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3205  pc/h 
V3 or Vav34 1916  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 7037 Exhibit 13-8 9600 No
VFO = VF - VR 6795 Exhibit 13-8 9600 No

VR 242 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3205 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.320 (Exhibit 13-12) 
SR= 61.0 mph (Exhibit 13-12) 
S0= 73.2 mph (Exhibit 13-12) 
S = 67.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 215  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6163 
Ramp Volume, VR 776 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6163 0.92 Level 3 0 0.985 1.00 6799
Ramp 776 0.92 Level 3 0 0.985 1.00 856
UpStream 215 0.92 Level 7 0 0.966 1.00 242
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3447  pc/h 
V3 or Vav34 1676  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6799 Exhibit 13-8 9600 No
VFO = VF - VR 5943 Exhibit 13-8 9600 No

VR 856 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 3447 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 33.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.765 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 74.2 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6163 
Ramp Volume, VR 776 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 1566  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6163 0.92 Level 3 0 0.985 1.00 6799
Ramp 776 0.92 Level 3 0 0.985 1.00 856
UpStream
DownStream 1566 0.92 Level 1 0 0.995 1.00 1711

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3447  pc/h 
V3 or Vav34 1676  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6799 Exhibit 13-8 9600 No
VFO = VF - VR 5943 Exhibit 13-8 9600 No

VR 856 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 3447 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 33.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.765 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 74.2 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 776  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 5387 
Ramp Volume, VR 1566 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5387 0.92 Level 3 0 0.985 1.00 5943
 Ramp 1566 0.92 Level 1 0 0.995 1.00 1711
 UpStream 776 0.92 Level 3 0 0.985 1.00 856
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1948.55   (Equation 13-6 or 13-7)
PFM = 0.572   using Equation  (Exhibit 13-6) 
V12 = 3398   pc/h 

V3 or Vav34
2545   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3398   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 7654  Exhibit 13-8 Yes 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5109   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

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

DR = 39.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.894 (Exibit 13-11) 
SR= 45.0 mph (Exhibit 13-11) 
S0= 62.0 mph (Exhibit 13-11) 
S = 49.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 6282 
Ramp Volume, VR 1446 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 525  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6282 0.92 Level 4 0 0.980 1.00 6965
Ramp 1446 0.92 Level 6 0 0.971 1.00 1619
UpStream
DownStream 525 0.92 Level 3 0 0.985 1.00 579

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.511  using Equation (Exhibit 13-7) 
V12 = 4353  pc/h 
V3 or Vav34 2612  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6965 Exhibit 13-8 7200 No
VFO = VF - VR 5346 Exhibit 13-8 7200 No

VR 1619 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 4353 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 37.8 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

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

Ds = 0.444 (Exhibit 13-12) 
SR= 57.6 mph (Exhibit 13-12) 
S0= 70.5 mph (Exhibit 13-12) 
S = 61.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1446  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 4836 
Ramp Volume, VR 525 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4836 0.92 Level 3 0 0.985 1.00 5335
 Ramp 525 0.92 Level 3 0 0.985 1.00 579
 UpStream 1446 0.92 Level 6 0 0.971 1.00 1619
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1554.44   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 3194   pc/h 

V3 or Vav34
2141   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3194   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5914  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3773   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 29.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.422 (Exibit 13-11) 
SR= 58.2 mph (Exhibit 13-11) 
S0= 64.1 mph (Exhibit 13-11) 
S = 60.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 377  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 3545 
Ramp Volume, VR 1071 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3545 0.92 Level 5 0 0.976 1.00 3950
 Ramp 1071 0.92 Level 1 0 0.995 1.00 1170
 UpStream 377 0.92 Level 2 0 0.990 1.00 414
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2281   pc/h 

V3 or Vav34
1669   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2281   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5120  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3451   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 31.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.444 (Exibit 13-11) 
SR= 57.6 mph (Exhibit 13-11) 
S0= 65.8 mph (Exhibit 13-11) 
S = 60.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3168 
Ramp Volume, VR 377 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 1071  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3168 0.92 Level 5 0 0.976 1.00 3530
Ramp 377 0.92 Level 2 0 0.990 1.00 414
UpStream
DownStream 1071 0.92 Level 1 0 0.995 1.00 1170

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2105   pc/h 

V3 or Vav34
1425   pc/h (Equation 13-14 or 13-
17)

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

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2105   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3944  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2519   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 20.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.336 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 66.7 mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 960  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3168 
Ramp Volume, VR 377 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3168 0.92 Level 5 0 0.976 1.00 3530
 Ramp 377 0.92 Level 2 0 0.990 1.00 414
 UpStream 960 0.92 Level 2 0 0.990 1.00 1054
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 48.72   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2105   pc/h 

V3 or Vav34
1425   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2105   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 3944  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2519   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 20.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.336 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 66.7 mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 4128 
Ramp Volume, VR 960 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 337  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4128 0.92 Level 4 0 0.980 1.00 4577
Ramp 960 0.92 Level 2 0 0.990 1.00 1054
UpStream
DownStream 337 0.92 Level 2 0 0.990 1.00 370

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.597  using Equation (Exhibit 13-7) 
V12 = 3158  pc/h 
V3 or Vav34 1419  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 4577 Exhibit 13-8 7200 No
VFO = VF - VR 3523 Exhibit 13-8 7200 No

VR 1054 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3158 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.393 (Exhibit 13-12) 
SR= 59.0 mph (Exhibit 13-12) 
S0= 75.2 mph (Exhibit 13-12) 
S = 63.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 595  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 3543 
Ramp Volume, VR 1029 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3543 0.92 Level 3 0 0.985 1.00 3909
 Ramp 1029 0.92 Level 7 0 0.966 1.00 1158
 UpStream 595 0.92 Level 5 0 0.976 1.00 663
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1317.68   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 2327   pc/h 

V3 or Vav34
1582   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2327   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5067  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3485   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 28.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.391 (Exibit 13-11) 
SR= 59.0 mph (Exhibit 13-11) 
S0= 66.1 mph (Exhibit 13-11) 
S = 61.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 4138 
Ramp Volume, VR 595 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1029  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4138 0.92 Level 3 0 0.985 1.00 4565
Ramp 595 0.92 Level 5 0 0.976 1.00 663
UpStream
DownStream 1029 0.92 Level 7 0 0.966 1.00 1158

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.615  using Equation (Exhibit 13-7) 
V12 = 3064  pc/h 
V3 or Vav34 1501  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 4565 Exhibit 13-8 7200 No
VFO = VF - VR 3902 Exhibit 13-8 7200 No

VR 663 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3064 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 25.6 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.358 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= 74.8 mph (Exhibit 13-12) 
S = 64.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 421  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2313 
Ramp Volume, VR 991 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2313 0.92 Level 14 0 0.935 1.00 2690
Ramp 991 0.92 Level 1 0 0.995 1.00 1083
UpStream 421 0.92 Level 2 0 0.990 1.00 462
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2690   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 3773  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3773   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 32.2 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.459 (Exibit 13-11) 
SR= 57.1 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 57.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2734 
Ramp Volume, VR 421 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 991  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2734 0.92 Level 12 0 0.943 1.00 3150
Ramp 421 0.92 Level 2 0 0.990 1.00 462
UpStream
DownStream 991 0.92 Level 1 0 0.995 1.00 1083

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3150  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3150 Exhibit 13-8 4800 No
VFO = VF - VR 2688 Exhibit 13-8 4800 No

VR 462 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3150 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.4 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.340 (Exhibit 13-12) 
SR= 60.5 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3521 
Ramp Volume, VR 1309 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 317  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3521 0.92 Level 9 0 0.957 1.00 3999
Ramp 1309 0.92 Level 1 0 0.995 1.00 1430
UpStream
DownStream 317 0.92 Level 1 0 0.995 1.00 346

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3999  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3999 Exhibit 13-8 4800 No
VFO = VF - VR 2569 Exhibit 13-8 4800 No

VR 1430 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3999 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.6 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

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

Ds = 0.427 (Exhibit 13-12) 
SR= 58.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1309  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2212 
Ramp Volume, VR 317 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2212 0.92 Level 14 0 0.935 1.00 2573
Ramp 317 0.92 Level 1 0 0.995 1.00 346
UpStream 1309 0.92 Level 1 0 0.995 1.00 1430
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2573   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 2919  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2919   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 25.3 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.354 (Exibit 13-11) 
SR= 60.1 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 5966 
Ramp Volume, VR 102 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 561  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5966 0.92 Level 3 0 0.985 1.00 6582
Ramp 102 0.92 Level 0 0 1.000 1.00 111
UpStream
DownStream 561 0.92 Level 3 0 0.985 1.00 619

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2932  pc/h 
V3 or Vav34 1825  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6582 Exhibit 13-8 9600 No
VFO = VF - VR 6471 Exhibit 13-8 9600 No

VR 111 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2932 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 25.9 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.308 (Exhibit 13-12) 
SR= 61.4 mph (Exhibit 13-12) 
S0= 73.6 mph (Exhibit 13-12) 
S = 67.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 102  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5864 
Ramp Volume, VR 561 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5864 0.92 Level 3 0 0.985 1.00 6470
Ramp 561 0.92 Level 3 0 0.985 1.00 619
UpStream 102 0.92 Level 0 0 1.000 1.00 111
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3170  pc/h 
V3 or Vav34 1650  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6470 Exhibit 13-8 9600 No
VFO = VF - VR 5851 Exhibit 13-8 9600 No

VR 619 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 3170 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.744 (Exhibit 13-12) 
SR= 49.2 mph (Exhibit 13-12) 
S0= 74.3 mph (Exhibit 13-12) 
S = 59.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5864 
Ramp Volume, VR 561 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 582  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5864 0.92 Level 3 0 0.985 1.00 6470
Ramp 561 0.92 Level 3 0 0.985 1.00 619
UpStream
DownStream 582 0.92 Level 0 0 1.000 1.00 633

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3170  pc/h 
V3 or Vav34 1650  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6470 Exhibit 13-8 9600 No
VFO = VF - VR 5851 Exhibit 13-8 9600 No

VR 619 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 3170 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.744 (Exhibit 13-12) 
SR= 49.2 mph (Exhibit 13-12) 
S0= 74.3 mph (Exhibit 13-12) 
S = 59.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 561  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 5303 
Ramp Volume, VR 582 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5303 0.92 Level 3 0 0.985 1.00 5851
 Ramp 582 0.92 Level 0 0 1.000 1.00 633
 UpStream 561 0.92 Level 3 0 0.985 1.00 619
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1698.17   (Equation 13-6 or 13-7)
PFM = 0.588   using Equation  (Exhibit 13-6) 
V12 = 3438   pc/h 

V3 or Vav34
2413   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3438   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 6484  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4071   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 31.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.477 (Exibit 13-11) 
SR= 56.6 mph (Exhibit 13-11) 
S0= 62.8 mph (Exhibit 13-11) 
S = 58.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 5876 
Ramp Volume, VR 684 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 380  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5876 0.92 Level 3 0 0.985 1.00 6483
Ramp 684 0.92 Level 1 0 0.995 1.00 747
UpStream
DownStream 380 0.92 Level 3 0 0.985 1.00 419

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.564  using Equation (Exhibit 13-7) 
V12 = 3980  pc/h 
V3 or Vav34 2503  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6483 Exhibit 13-8 7200 No
VFO = VF - VR 5736 Exhibit 13-8 7200 No

VR 747 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3980 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.6 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.365 (Exhibit 13-12) 
SR= 59.8 mph (Exhibit 13-12) 
S0= 70.9 mph (Exhibit 13-12) 
S = 63.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 684  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 5192 
Ramp Volume, VR 380 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5192 0.92 Level 4 0 0.980 1.00 5756
 Ramp 380 0.92 Level 3 0 0.985 1.00 419
 UpStream 684 0.92 Level 1 0 0.995 1.00 747
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1610.29   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 3447   pc/h 

V3 or Vav34
2309   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3447   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 6175  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3866   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 30.7 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.439 (Exibit 13-11) 
SR= 57.7 mph (Exhibit 13-11) 
S0= 63.4 mph (Exhibit 13-11) 
S = 59.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:15 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2kB2E9.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 231  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 3999 
Ramp Volume, VR 835 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3999 0.92 Level 4 0 0.980 1.00 4434
 Ramp 835 0.92 Level 2 0 0.990 1.00 917
 UpStream 231 0.92 Level 6 0 0.971 1.00 259
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2561   pc/h 

V3 or Vav34
1873   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2561   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5351  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3478   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 32.2 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.447 (Exibit 13-11) 
SR= 57.5 mph (Exhibit 13-11) 
S0= 65.1 mph (Exhibit 13-11) 
S = 59.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3768 
Ramp Volume, VR 231 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 835  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3768 0.92 Level 4 0 0.980 1.00 4178
Ramp 231 0.92 Level 6 0 0.971 1.00 259
UpStream
DownStream 835 0.92 Level 2 0 0.990 1.00 917

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2492   pc/h 

V3 or Vav34
1686   pc/h (Equation 13-14 or 13-
17)

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

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2492   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4437  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2751   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 22.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.348 (Exibit 13-11) 
SR= 60.2 mph (Exhibit 13-11) 
S0= 65.7 mph (Exhibit 13-11) 
S = 62.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 796  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3768 
Ramp Volume, VR 231 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3768 0.92 Level 4 0 0.980 1.00 4178
 Ramp 231 0.92 Level 6 0 0.971 1.00 259
 UpStream 796 0.92 Level 2 0 0.990 1.00 874
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 154.22   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2492   pc/h 

V3 or Vav34
1686   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2492   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 4437  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2751   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 22.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.348 (Exibit 13-11) 
SR= 60.2 mph (Exhibit 13-11) 
S0= 65.7 mph (Exhibit 13-11) 
S = 62.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 4564 
Ramp Volume, VR 796 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 231  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4564 0.92 Level 4 0 0.980 1.00 5060
Ramp 796 0.92 Level 2 0 0.990 1.00 874
UpStream
DownStream 231 0.92 Level 6 0 0.971 1.00 259

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.593  using Equation (Exhibit 13-7) 
V12 = 3358  pc/h 
V3 or Vav34 1702  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5060 Exhibit 13-8 7200 No
VFO = VF - VR 4186 Exhibit 13-8 7200 No

VR 874 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3358 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.377 (Exhibit 13-12) 
SR= 59.5 mph (Exhibit 13-12) 
S0= 74.1 mph (Exhibit 13-12) 
S = 63.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 367  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 4036 
Ramp Volume, VR 751 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4036 0.92 Level 2 0 0.990 1.00 4431
 Ramp 751 0.92 Level 13 0 0.939 1.00 869
 UpStream 367 0.92 Level 13 0 0.939 1.00 425
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1367.54   (Equation 13-6 or 13-7)
PFM = 0.592   using Equation  (Exhibit 13-6) 
V12 = 2624   pc/h 

V3 or Vav34
1807   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2624   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5300  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3493   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 28.3 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

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

Speed Determination Speed Determination
MS = 0.392 (Exibit 13-11) 
SR= 59.0 mph (Exhibit 13-11) 
S0= 65.3 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 4403 
Ramp Volume, VR 367 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 751  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4403 0.92 Level 3 0 0.985 1.00 4858
Ramp 367 0.92 Level 13 0 0.939 1.00 425
UpStream
DownStream 751 0.92 Level 13 0 0.939 1.00 869

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.619  using Equation (Exhibit 13-7) 
V12 = 3169  pc/h 
V3 or Vav34 1689  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 4858 Exhibit 13-8 7200 No
VFO = VF - VR 4433 Exhibit 13-8 7200 No

VR 425 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3169 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.5 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.336 (Exhibit 13-12) 
SR= 60.6 mph (Exhibit 13-12) 
S0= 74.1 mph (Exhibit 13-12) 
S = 64.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 366  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2083 
Ramp Volume, VR 1210 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2083 0.92 Level 13 0 0.939 1.00 2411
Ramp 1210 0.92 Level 2 0 0.990 1.00 1328
UpStream 366 0.92 Level 3 0 0.985 1.00 404
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2411   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 3739  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3739   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 31.8 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.454 (Exibit 13-11) 
SR= 57.3 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 57.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2449 
Ramp Volume, VR 366 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1210  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2449 0.92 Level 12 0 0.943 1.00 2822
Ramp 366 0.92 Level 3 0 0.985 1.00 404
UpStream
DownStream 1210 0.92 Level 2 0 0.990 1.00 1328

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2822  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 2822 Exhibit 13-8 4800 No
VFO = VF - VR 2418 Exhibit 13-8 4800 No

VR 404 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2822 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.6 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.334 (Exhibit 13-12) 
SR= 60.6 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3078 
Ramp Volume, VR 1206 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 419  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3078 0.92 Level 10 0 0.952 1.00 3513
Ramp 1206 0.92 Level 1 0 0.995 1.00 1317
UpStream
DownStream 419 0.92 Level 1 0 0.995 1.00 458

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3513  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 3513 Exhibit 13-8 4800 No
VFO = VF - VR 2196 Exhibit 13-8 4800 No

VR 1317 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 3513 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.4 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.417 (Exhibit 13-12) 
SR= 58.3 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1206  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 1872 
Ramp Volume, VR 419 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1872 0.92 Level 15 0 0.930 1.00 2187
Ramp 419 0.92 Level 1 0 0.995 1.00 458
UpStream 1206 0.92 Level 1 0 0.995 1.00 1317
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2187   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

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

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

VFO 2645  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2645   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 23.1 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

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

Speed Determination Speed Determination
MS = 0.336 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 5452 
Ramp Volume, VR 480 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 781  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5452 0.92 Level 3 0 0.985 1.00 6015
Ramp 480 0.92 Level 6 0 0.971 1.00 537
UpStream
DownStream 781 0.92 Level 3 0 0.985 1.00 862

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2925  pc/h 
V3 or Vav34 1545  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 6015 Exhibit 13-8 9600 No
VFO = VF - VR 5478 Exhibit 13-8 9600 No

VR 537 Exhibit 13-10 2100 No

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

VR12  Exhibit 13-8 V12 2925 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 25.8 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

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

Ds = 0.346 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 74.7 mph (Exhibit 13-12) 
S = 66.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 480  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 4972 
Ramp Volume, VR 781 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4972 0.92 Level 2 0 0.990 1.00 5458
 Ramp 781 0.92 Level 3 0 0.985 1.00 862
 UpStream 480 0.92 Level 6 0 0.971 1.00 537
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2866  pc/h 
V3 or Vav34 1296  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5458 Exhibit 13-8 9600 No
VFO = VF - VR 4596 Exhibit 13-8 9600 No

VR 862 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2866 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

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

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.766 (Exhibit 13-12) 
SR= 48.6 mph
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 4972 
Ramp Volume, VR 781 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 674  veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4972 0.92 Level 2 0 0.990 1.00 5458
Ramp 781 0.92 Level 3 0 0.985 1.00 862
UpStream
DownStream 674 0.92 Level 3 0 0.985 1.00 744

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

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

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

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2866  pc/h 
V3 or Vav34 1296  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

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

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

VFO  Exhibit 13-8

VF 5458 Exhibit 13-8 9600 No
VFO = VF - VR 4596 Exhibit 13-8 9600 No

VR 862 Exhibit 13-10 1800 No

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

VR12  Exhibit 13-8 V12 2866 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

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

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

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

Ds = 0.766 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 75.6 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 781  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4191 
Ramp Volume, VR 674 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

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

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4191 0.92 Level 2 0 0.990 1.00 4601
 Ramp 674 0.92 Level 3 0 0.985 1.00 744
 UpStream 781 0.92 Level 3 0 0.985 1.00 862
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1454.43   (Equation 13-6 or 13-7)
PFM = 0.600   using Equation  (Exhibit 13-6) 
V12 = 2761   pc/h 

V3 or Vav34
1840   pc/h (Equation 13-14 or 13-
17)

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

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2761   pc/h (Equation 13-16, 13-
18, or 13-19)

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

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

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

VFO 5345  Exhibit 13-8 No 

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

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3505   Exhibit 13-8 4600:All No V12 Exhibit 13-8

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

DR = 27.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.378 (Exibit 13-11) 
SR= 59.4 mph (Exhibit 13-11) 
S0= 65.2 mph (Exhibit 13-11) 
S = 61.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:23 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2k2EAD.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 4811 
Ramp Volume, VR 814 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 586  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4811 0.92 Level 2 0 0.990 1.00 5282
Ramp 814 0.92 Level 12 0 0.943 1.00 938
UpStream
DownStream 586 0.92 Level 8 0 0.962 1.00 662

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.585  using Equation (Exhibit 13-7) 
V12 = 3478  pc/h 
V3 or Vav34 1804  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5282 Exhibit 13-8 7200 No
VFO = VF - VR 4344 Exhibit 13-8 7200 No

VR 938 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3478 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.3 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.382 (Exhibit 13-12) 
SR= 59.3 mph (Exhibit 13-12) 
S0= 73.7 mph (Exhibit 13-12) 
S = 63.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 814  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 3997 
Ramp Volume, VR 586 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3997 0.92 Level 0 0 1.000 1.00 4345
 Ramp 586 0.92 Level 8 0 0.962 1.00 662
 UpStream 814 0.92 Level 12 0 0.943 1.00 938
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1360.34   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2602   pc/h 

V3 or Vav34
1743   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2602   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5007  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3264   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.9 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.355 (Exibit 13-11) 
SR= 60.1 mph (Exhibit 13-11) 
S0= 65.5 mph (Exhibit 13-11) 
S = 61.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 80  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 4433 
Ramp Volume, VR 597 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4433 0.92 Level 4 0 0.980 1.00 4915
 Ramp 597 0.92 Level 4 0 0.980 1.00 662
 UpStream 80 0.92 Level 11 0 0.948 1.00 92
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2838   pc/h 

V3 or Vav34
2077   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2838   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5577  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3500   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.5 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.450 (Exibit 13-11) 
SR= 57.4 mph (Exhibit 13-11) 
S0= 64.3 mph (Exhibit 13-11) 
S = 59.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 4353 
Ramp Volume, VR 80 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 597  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4353 0.92 Level 4 0 0.980 1.00 4826
Ramp 80 0.92 Level 11 0 0.948 1.00 92
UpStream
DownStream 597 0.92 Level 4 0 0.980 1.00 662

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2878   pc/h 

V3 or Vav34
1948   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2878   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4918  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2970   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.363 (Exibit 13-11) 
SR= 59.8 mph (Exhibit 13-11) 
S0= 64.8 mph (Exhibit 13-11) 
S = 61.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 1978  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 4353 
Ramp Volume, VR 80 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4353 0.92 Level 4 0 0.980 1.00 4826
 Ramp 80 0.92 Level 11 0 0.948 1.00 92
 UpStream 1978 0.92 Level 1 0 0.995 1.00 2161
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 257.15   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2878   pc/h 

V3 or Vav34
1948   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2878   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4918  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2970   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.363 (Exibit 13-11) 
SR= 59.8 mph (Exhibit 13-11) 
S0= 64.8 mph (Exhibit 13-11) 
S = 61.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 6331 
Ramp Volume, VR 1978 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 80  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6331 0.92 Level 3 0 0.985 1.00 6985
Ramp 1978 0.92 Level 1 0 0.995 1.00 2161
UpStream
DownStream 80 0.92 Level 11 0 0.948 1.00 92

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.486  using Equation (Exhibit 13-7) 
V12 = 4505  pc/h 
V3 or Vav34 2480  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6985 Exhibit 13-8 7200 No
VFO = VF - VR 4824 Exhibit 13-8 7200 No

VR 2161 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4505 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 39.6 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.492 (Exhibit 13-12) 
SR= 56.2 mph (Exhibit 13-12) 
S0= 71.0 mph (Exhibit 13-12) 
S = 60.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 480  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 3137 
Ramp Volume, VR 1412 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3137 0.92 Level 0 0 1.000 1.00 3410
 Ramp 1412 0.92 Level 5 0 0.976 1.00 1573
 UpStream 480 0.92 Level 5 0 0.976 1.00 535
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1299.70   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 2030   pc/h 

V3 or Vav34
1380   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2030   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4983  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3603   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.407 (Exibit 13-11) 
SR= 58.6 mph (Exhibit 13-11) 
S0= 66.8 mph (Exhibit 13-11) 
S = 60.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 3616 
Ramp Volume, VR 480 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1412  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3616 0.92 Level 1 0 0.995 1.00 3950
Ramp 480 0.92 Level 5 0 0.976 1.00 535
UpStream
DownStream 1412 0.92 Level 5 0 0.976 1.00 1573

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.637  using Equation (Exhibit 13-7) 
V12 = 2709  pc/h 
V3 or Vav34 1241  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3950 Exhibit 13-8 7200 No
VFO = VF - VR 3415 Exhibit 13-8 7200 No

VR 535 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2709 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 22.5 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.346 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 75.9 mph (Exhibit 13-12) 
S = 64.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 409  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2344 
Ramp Volume, VR 1065 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2344 0.92 Level 12 0 0.943 1.00 2701
Ramp 1065 0.92 Level 2 0 0.990 1.00 1169
UpStream 409 0.92 Level 2 0 0.990 1.00 449
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2701   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3870  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3870   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.476 (Exibit 13-11) 
SR= 56.7 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 56.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:25 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2k555F.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2753 
Ramp Volume, VR 409 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1065  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2753 0.92 Level 11 0 0.948 1.00 3157
Ramp 409 0.92 Level 2 0 0.990 1.00 449
UpStream
DownStream 1065 0.92 Level 2 0 0.990 1.00 1169

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3157  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3157 Exhibit 13-8 4800 No
VFO = VF - VR 2708 Exhibit 13-8 4800 No

VR 449 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3157 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.338 (Exhibit 13-12) 
SR= 60.5 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 2626 
Ramp Volume, VR 716 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 386  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2626 0.92 Level 10 0 0.952 1.00 2997
Ramp 716 0.92 Level 3 0 0.985 1.00 790
UpStream
DownStream 386 0.92 Level 4 0 0.980 1.00 428

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2997  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2997 Exhibit 13-8 4800 No
VFO = VF - VR 2207 Exhibit 13-8 4800 No

VR 790 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2997 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.0 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.369 (Exhibit 13-12) 
SR= 59.7 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 59.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 716  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 1910 
Ramp Volume, VR 386 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1910 0.92 Level 12 0 0.943 1.00 2201
Ramp 386 0.92 Level 4 0 0.980 1.00 428
UpStream 716 0.92 Level 3 0 0.985 1.00 790
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2201   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2629  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2629   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.0 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.335 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:26 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2k2B63.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 6386 
Ramp Volume, VR 215 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 784  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6386 0.92 Level 3 0 0.985 1.00 7045
Ramp 215 0.92 Level 7 0 0.966 1.00 242
UpStream
DownStream 784 0.92 Level 3 0 0.985 1.00 865

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3208  pc/h 
V3 or Vav34 1918  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7045 Exhibit 13-8 9600 No
VFO = VF - VR 6803 Exhibit 13-8 9600 No

VR 242 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3208 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.320 (Exhibit 13-12) 
SR= 61.0 mph (Exhibit 13-12) 
S0= 73.2 mph (Exhibit 13-12) 
S = 67.1 mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:27 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2k62A8.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 215  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6171 
Ramp Volume, VR 784 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6171 0.92 Level 3 0 0.985 1.00 6808
Ramp 784 0.92 Level 3 0 0.985 1.00 865
UpStream 215 0.92 Level 7 0 0.966 1.00 242
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3456  pc/h 
V3 or Vav34 1676  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6808 Exhibit 13-8 9600 No
VFO = VF - VR 5943 Exhibit 13-8 9600 No

VR 865 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3456 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.766 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 74.2 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6171 
Ramp Volume, VR 784 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 1566  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6171 0.92 Level 3 0 0.985 1.00 6808
Ramp 784 0.92 Level 3 0 0.985 1.00 865
UpStream
DownStream 1566 0.92 Level 1 0 0.995 1.00 1711

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3456  pc/h 
V3 or Vav34 1676  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6808 Exhibit 13-8 9600 No
VFO = VF - VR 5943 Exhibit 13-8 9600 No

VR 865 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3456 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.766 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 74.2 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 784  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 5387 
Ramp Volume, VR 1566 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5387 0.92 Level 3 0 0.985 1.00 5943
 Ramp 1566 0.92 Level 1 0 0.995 1.00 1711
 UpStream 784 0.92 Level 3 0 0.985 1.00 865
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1948.55   (Equation 13-6 or 13-7)
PFM = 0.572   using Equation  (Exhibit 13-6) 
V12 = 3398   pc/h 

V3 or Vav34
2545   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3398   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7654  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5109   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 39.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.894 (Exibit 13-11) 
SR= 45.0 mph (Exhibit 13-11) 
S0= 62.0 mph (Exhibit 13-11) 
S = 49.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 6291 
Ramp Volume, VR 1446 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 530  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6291 0.92 Level 4 0 0.980 1.00 6975
Ramp 1446 0.92 Level 6 0 0.971 1.00 1619
UpStream
DownStream 530 0.92 Level 3 0 0.985 1.00 585

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.511  using Equation (Exhibit 13-7) 
V12 = 4357  pc/h 
V3 or Vav34 2618  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6975 Exhibit 13-8 7200 No
VFO = VF - VR 5356 Exhibit 13-8 7200 No

VR 1619 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4357 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 37.9 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.444 (Exhibit 13-12) 
SR= 57.6 mph (Exhibit 13-12) 
S0= 70.5 mph (Exhibit 13-12) 
S = 61.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1446  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 4845 
Ramp Volume, VR 530 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4845 0.92 Level 3 0 0.985 1.00 5345
 Ramp 530 0.92 Level 3 0 0.985 1.00 585
 UpStream 1446 0.92 Level 6 0 0.971 1.00 1619
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1557.86   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 3200   pc/h 

V3 or Vav34
2145   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3200   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5930  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3785   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.0 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.424 (Exibit 13-11) 
SR= 58.1 mph (Exhibit 13-11) 
S0= 64.1 mph (Exhibit 13-11) 
S = 60.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 377  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 3545 
Ramp Volume, VR 1080 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3545 0.92 Level 5 0 0.976 1.00 3950
 Ramp 1080 0.92 Level 1 0 0.995 1.00 1180
 UpStream 377 0.92 Level 2 0 0.990 1.00 414
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2281   pc/h 

V3 or Vav34
1669   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2281   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5130  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3461   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.445 (Exibit 13-11) 
SR= 57.5 mph (Exhibit 13-11) 
S0= 65.8 mph (Exhibit 13-11) 
S = 60.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3168 
Ramp Volume, VR 377 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 1080  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3168 0.92 Level 5 0 0.976 1.00 3530
Ramp 377 0.92 Level 2 0 0.990 1.00 414
UpStream
DownStream 1080 0.92 Level 1 0 0.995 1.00 1180

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2105   pc/h 

V3 or Vav34
1425   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2105   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3944  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2519   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.336 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11)
S0= 66.7 mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 960  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3168 
Ramp Volume, VR 377 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3168 0.92 Level 5 0 0.976 1.00 3530
 Ramp 377 0.92 Level 2 0 0.990 1.00 414
 UpStream 960 0.92 Level 2 0 0.990 1.00 1054
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 48.72   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2105   pc/h 

V3 or Vav34
1425   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2105   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3944  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2519   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.336 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= 66.7 mph (Exhibit 13-11) 
S = 62.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 4128 
Ramp Volume, VR 960 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 377  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4128 0.92 Level 4 0 0.980 1.00 4577
Ramp 960 0.92 Level 2 0 0.990 1.00 1054
UpStream
DownStream 377 0.92 Level 2 0 0.990 1.00 414

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.597  using Equation (Exhibit 13-7) 
V12 = 3158  pc/h 
V3 or Vav34 1419  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4577 Exhibit 13-8 7200 No
VFO = VF - VR 3523 Exhibit 13-8 7200 No

VR 1054 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3158 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.393 (Exhibit 13-12) 
SR= 59.0 mph (Exhibit 13-12) 
S0= 75.2 mph (Exhibit 13-12) 
S = 63.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 599  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 3551 
Ramp Volume, VR 1029 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3551 0.92 Level 3 0 0.985 1.00 3918
 Ramp 1029 0.92 Level 7 0 0.966 1.00 1158
 UpStream 599 0.92 Level 5 0 0.976 1.00 667
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1319.60   (Equation 13-6 or 13-7)
PFM = 0.595   using Equation  (Exhibit 13-6) 
V12 = 2332   pc/h 

V3 or Vav34
1586   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2332   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5076  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3490   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.2 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.392 (Exibit 13-11) 
SR= 59.0 mph (Exhibit 13-11) 
S0= 66.1 mph (Exhibit 13-11) 
S = 61.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 4150 
Ramp Volume, VR 599 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1029  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4150 0.92 Level 3 0 0.985 1.00 4579
Ramp 599 0.92 Level 5 0 0.976 1.00 667
UpStream
DownStream 1029 0.92 Level 7 0 0.966 1.00 1158

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.615  using Equation (Exhibit 13-7) 
V12 = 3072  pc/h 
V3 or Vav34 1507  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4579 Exhibit 13-8 7200 No
VFO = VF - VR 3912 Exhibit 13-8 7200 No

VR 667 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3072 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 25.7 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.358 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= 74.8 mph (Exhibit 13-12) 
S = 64.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 429  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2313 
Ramp Volume, VR 991 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2313 0.92 Level 14 0 0.935 1.00 2690
Ramp 991 0.92 Level 1 0 0.995 1.00 1083
UpStream 429 0.92 Level 2 0 0.990 1.00 471
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2690   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3773  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3773   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.2 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.459 (Exibit 13-11) 
SR= 57.1 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 57.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2742 
Ramp Volume, VR 429 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 991  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2742 0.92 Level 12 0 0.943 1.00 3159
Ramp 429 0.92 Level 2 0 0.990 1.00 471
UpStream
DownStream 991 0.92 Level 1 0 0.995 1.00 1083

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3159  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3159 Exhibit 13-8 4800 No
VFO = VF - VR 2688 Exhibit 13-8 4800 No

VR 471 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3159 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.340 (Exhibit 13-12) 
SR= 60.5 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3521 
Ramp Volume, VR 1309 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 325  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3521 0.92 Level 9 0 0.957 1.00 3999
Ramp 1309 0.92 Level 1 0 0.995 1.00 1430
UpStream
DownStream 325 0.92 Level 1 0 0.995 1.00 355

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3999  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3999 Exhibit 13-8 4800 No
VFO = VF - VR 2569 Exhibit 13-8 4800 No

VR 1430 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3999 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.6 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.427 (Exhibit 13-12) 
SR= 58.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1309  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2212 
Ramp Volume, VR 325 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2212 0.92 Level 14 0 0.935 1.00 2573
Ramp 325 0.92 Level 1 0 0.995 1.00 355
UpStream 1309 0.92 Level 1 0 0.995 1.00 1430
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2573   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2928  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2928   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.4 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.354 (Exibit 13-11) 
SR= 60.1 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 5977 
Ramp Volume, VR 102 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 572  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5977 0.92 Level 3 0 0.985 1.00 6594
Ramp 102 0.92 Level 0 0 1.000 1.00 111
UpStream
DownStream 572 0.92 Level 3 0 0.985 1.00 631

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 2938  pc/h 
V3 or Vav34 1828  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6594 Exhibit 13-8 9600 No
VFO = VF - VR 6483 Exhibit 13-8 9600 No

VR 111 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2938 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 25.9 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.308 (Exhibit 13-12) 
SR= 61.4 mph (Exhibit 13-12) 
S0= 73.6 mph (Exhibit 13-12) 
S = 67.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 102  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5875 
Ramp Volume, VR 572 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5875 0.92 Level 3 0 0.985 1.00 6482
Ramp 572 0.92 Level 3 0 0.985 1.00 631
UpStream 102 0.92 Level 0 0 1.000 1.00 111
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3182  pc/h 
V3 or Vav34 1650  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6482 Exhibit 13-8 9600 No
VFO = VF - VR 5851 Exhibit 13-8 9600 No

VR 631 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3182 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.6 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.745 (Exhibit 13-12) 
SR= 49.1 mph (Exhibit 13-12) 
S0= 74.3 mph (Exhibit 13-12) 
S = 59.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5875 
Ramp Volume, VR 572 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 582  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5875 0.92 Level 3 0 0.985 1.00 6482
Ramp 572 0.92 Level 3 0 0.985 1.00 631
UpStream
DownStream 582 0.92 Level 0 0 1.000 1.00 633

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3182  pc/h 
V3 or Vav34 1650  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6482 Exhibit 13-8 9600 No
VFO = VF - VR 5851 Exhibit 13-8 9600 No

VR 631 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3182 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.6 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.745 (Exhibit 13-12) 
SR= 49.1 mph (Exhibit 13-12) 
S0= 74.3 mph (Exhibit 13-12) 
S = 59.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 572  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 5303 
Ramp Volume, VR 582 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5303 0.92 Level 3 0 0.985 1.00 5851
 Ramp 582 0.92 Level 0 0 1.000 1.00 633
 UpStream 572 0.92 Level 3 0 0.985 1.00 631
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1698.17   (Equation 13-6 or 13-7)
PFM = 0.588   using Equation  (Exhibit 13-6) 
V12 = 3438   pc/h 

V3 or Vav34
2413   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3438   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6484  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4071   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.477 (Exibit 13-11) 
SR= 56.6 mph (Exhibit 13-11) 
S0= 62.8 mph (Exhibit 13-11) 
S = 58.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 5887 
Ramp Volume, VR 684 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 386  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5887 0.92 Level 3 0 0.985 1.00 6495
Ramp 684 0.92 Level 1 0 0.995 1.00 747
UpStream
DownStream 386 0.92 Level 3 0 0.985 1.00 426

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.563  using Equation (Exhibit 13-7) 
V12 = 3985  pc/h 
V3 or Vav34 2510  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6495 Exhibit 13-8 7200 No
VFO = VF - VR 5748 Exhibit 13-8 7200 No

VR 747 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3985 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.7 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.365 (Exhibit 13-12) 
SR= 59.8 mph (Exhibit 13-12) 
S0= 70.9 mph (Exhibit 13-12) 
S = 63.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 684  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 5203 
Ramp Volume, VR 386 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5203 0.92 Level 4 0 0.980 1.00 5769
 Ramp 386 0.92 Level 3 0 0.985 1.00 426
 UpStream 684 0.92 Level 1 0 0.995 1.00 747
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1614.57   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 3454   pc/h 

V3 or Vav34
2315   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3454   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6195  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3880   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.8 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.441 (Exibit 13-11) 
SR= 57.6 mph (Exhibit 13-11) 
S0= 63.4 mph (Exhibit 13-11) 
S = 59.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 231  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 3999 
Ramp Volume, VR 846 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3999 0.92 Level 4 0 0.980 1.00 4434
 Ramp 846 0.92 Level 2 0 0.990 1.00 929
 UpStream 231 0.92 Level 6 0 0.971 1.00 259
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2561   pc/h 

V3 or Vav34
1873   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2561   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5363  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3490   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.3 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.449 (Exibit 13-11) 
SR= 57.4 mph (Exhibit 13-11) 
S0= 65.1 mph (Exhibit 13-11) 
S = 59.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3768 
Ramp Volume, VR 231 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 846  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3768 0.92 Level 4 0 0.980 1.00 4178
Ramp 231 0.92 Level 6 0 0.971 1.00 259
UpStream
DownStream 846 0.92 Level 2 0 0.990 1.00 929

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2492   pc/h 

V3 or Vav34
1686   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2492   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4437  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2751   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.348 (Exibit 13-11) 
SR= 60.2 mph (Exhibit 13-11) 
S0= 65.7 mph (Exhibit 13-11) 
S = 62.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 796  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 3768 
Ramp Volume, VR 231 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3768 0.92 Level 4 0 0.980 1.00 4178
 Ramp 231 0.92 Level 6 0 0.971 1.00 259
 UpStream 796 0.92 Level 2 0 0.990 1.00 874
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 154.22   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 2492   pc/h 

V3 or Vav34
1686   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2492   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4437  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2751   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.348 (Exibit 13-11) 
SR= 60.2 mph (Exhibit 13-11) 
S0= 65.7 mph (Exhibit 13-11) 
S = 62.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 4564 
Ramp Volume, VR 796 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 231  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4564 0.92 Level 4 0 0.980 1.00 5060
Ramp 796 0.92 Level 2 0 0.990 1.00 874
UpStream
DownStream 231 0.92 Level 6 0 0.971 1.00 259

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.593  using Equation (Exhibit 13-7) 
V12 = 3358  pc/h 
V3 or Vav34 1702  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5060 Exhibit 13-8 7200 No
VFO = VF - VR 4186 Exhibit 13-8 7200 No

VR 874 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3358 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.377 (Exhibit 13-12) 
SR= 59.5 mph (Exhibit 13-12) 
S0= 74.1 mph (Exhibit 13-12) 
S = 63.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 373  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 4047 
Ramp Volume, VR 751 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4047 0.92 Level 2 0 0.990 1.00 4443
 Ramp 751 0.92 Level 13 0 0.939 1.00 869
 UpStream 373 0.92 Level 13 0 0.939 1.00 432
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1370.11   (Equation 13-6 or 13-7)
PFM = 0.592   using Equation  (Exhibit 13-6) 
V12 = 2630   pc/h 

V3 or Vav34
1813   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2630   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5312  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3499   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.4 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.393 (Exibit 13-11) 
SR= 59.0 mph (Exhibit 13-11) 
S0= 65.3 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 4420 
Ramp Volume, VR 373 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 751  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4420 0.92 Level 3 0 0.985 1.00 4876
Ramp 373 0.92 Level 13 0 0.939 1.00 432
UpStream
DownStream 751 0.92 Level 13 0 0.939 1.00 869

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.618  using Equation (Exhibit 13-7) 
V12 = 3179  pc/h 
V3 or Vav34 1697  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4876 Exhibit 13-8 7200 No
VFO = VF - VR 4444 Exhibit 13-8 7200 No

VR 432 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3179 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.6 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.337 (Exhibit 13-12) 
SR= 60.6 mph (Exhibit 13-12) 
S0= 74.1 mph (Exhibit 13-12) 
S = 64.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 377  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2083 
Ramp Volume, VR 1210 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2083 0.92 Level 13 0 0.939 1.00 2411
Ramp 1210 0.92 Level 2 0 0.990 1.00 1328
UpStream 377 0.92 Level 3 0 0.985 1.00 416
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2411   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3739  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3739   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.8 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.454 (Exibit 13-11) 
SR= 57.3 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 57.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2460 
Ramp Volume, VR 377 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1210  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2460 0.92 Level 12 0 0.943 1.00 2834
Ramp 377 0.92 Level 3 0 0.985 1.00 416
UpStream
DownStream 1210 0.92 Level 2 0 0.990 1.00 1328

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 2834  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2834 Exhibit 13-8 4800 No
VFO = VF - VR 2418 Exhibit 13-8 4800 No

VR 416 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2834 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 26.7 (pc/mi/ln)
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.335 (Exhibit 13-12) 
SR= 60.6 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3078 
Ramp Volume, VR 1206 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 430  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3078 0.92 Level 10 0 0.952 1.00 3513
Ramp 1206 0.92 Level 1 0 0.995 1.00 1317
UpStream
DownStream 430 0.92 Level 1 0 0.995 1.00 470

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3513  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3513 Exhibit 13-8 4800 No
VFO = VF - VR 2196 Exhibit 13-8 4800 No

VR 1317 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3513 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.4 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.417 (Exhibit 13-12) 
SR= 58.3 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year 2018 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1206  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 1872 
Ramp Volume, VR 430 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 1872 0.92 Level 15 0 0.930 1.00 2187
Ramp 430 0.92 Level 1 0 0.995 1.00 470
UpStream 1206 0.92 Level 1 0 0.995 1.00 1317
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2187   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2657  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 2657   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.2 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.337 (Exibit 13-11) 
SR= 60.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 60.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 6136 
Ramp Volume, VR 528 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 825  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6136 0.92 Level 3 0 0.985 1.00 6770
Ramp 528 0.92 Level 7 0 0.966 1.00 594
UpStream
DownStream 825 0.92 Level 3 0 0.985 1.00 910

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3287  pc/h 
V3 or Vav34 1741  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6770 Exhibit 13-8 9600 No
VFO = VF - VR 6176 Exhibit 13-8 9600 No

VR 594 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3287 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.351 (Exhibit 13-12) 
SR= 60.2 mph (Exhibit 13-12) 
S0= 73.9 mph (Exhibit 13-12) 
S = 66.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 528  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5608 
Ramp Volume, VR 825 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5608 0.92 Level 2 0 0.990 1.00 6157
Ramp 825 0.92 Level 3 0 0.985 1.00 910
UpStream 528 0.92 Level 7 0 0.966 1.00 594
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3198  pc/h 
V3 or Vav34 1479  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6157 Exhibit 13-8 9600 No
VFO = VF - VR 5247 Exhibit 13-8 9600 No

VR 910 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3198 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.770 (Exhibit 13-12) 
SR= 48.4 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 58.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5608 
Ramp Volume, VR 825 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 1028  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5608 0.92 Level 2 0 0.990 1.00 6157
Ramp 825 0.92 Level 3 0 0.985 1.00 910
UpStream
DownStream 1028 0.92 Level 2 0 0.990 1.00 1129

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3198  pc/h 
V3 or Vav34 1479  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6157 Exhibit 13-8 9600 No
VFO = VF - VR 5247 Exhibit 13-8 9600 No

VR 910 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3198 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.770 (Exhibit 13-12) 
SR= 48.4 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 58.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 825  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4783 
Ramp Volume, VR 1028 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4783 0.92 Level 2 0 0.990 1.00 5251
 Ramp 1028 0.92 Level 2 0 0.990 1.00 1129
 UpStream 825 0.92 Level 3 0 0.985 1.00 910
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1675.92   (Equation 13-6 or 13-7)
PFM = 0.589   using Equation  (Exhibit 13-6) 
V12 = 3093   pc/h 

V3 or Vav34
2158   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3093   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6380  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4222   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.8 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.514 (Exibit 13-11) 
SR= 55.6 mph (Exhibit 13-11)
S0= 64.0 mph (Exhibit 13-11) 
S = 58.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:50 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2kA3FC.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 5234 
Ramp Volume, VR 1033 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 741  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5234 0.92 Level 3 0 0.985 1.00 5774
Ramp 1033 0.92 Level 12 0 0.943 1.00 1190
UpStream
DownStream 741 0.92 Level 8 0 0.962 1.00 838

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.561  using Equation (Exhibit 13-7) 
V12 = 3761  pc/h 
V3 or Vav34 2013  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5774 Exhibit 13-8 7200 No
VFO = VF - VR 4584 Exhibit 13-8 7200 No

VR 1190 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3761 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.7 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.405 (Exhibit 13-12) 
SR= 58.7 mph (Exhibit 13-12) 
S0= 72.8 mph (Exhibit 13-12) 
S = 62.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1033  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 4201 
Ramp Volume, VR 741 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4201 0.92 Level 0 0 1.000 1.00 4566
 Ramp 741 0.92 Level 8 0 0.962 1.00 838
 UpStream 1033 0.92 Level 12 0 0.943 1.00 1190
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1445.30   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2734   pc/h 

V3 or Vav34
1832   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2734   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5404  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3572   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.2 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.391 (Exibit 13-11) 
SR= 59.0 mph (Exhibit 13-11) 
S0= 65.2 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 88  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 5540 
Ramp Volume, VR 987 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5540 0.92 Level 4 0 0.980 1.00 6142
 Ramp 987 0.92 Level 3 0 0.985 1.00 1089
 UpStream 88 0.92 Level 12 0 0.943 1.00 101
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 3547   pc/h 

V3 or Vav34
2595   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3547   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7231  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4636   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 41.1 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.723 (Exibit 13-11) 
SR= 49.8 mph (Exhibit 13-11) 
S0= 61.7 mph (Exhibit 13-11) 
S = 53.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5452 
Ramp Volume, VR 88 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 987  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5452 0.92 Level 4 0 0.980 1.00 6045
Ramp 88 0.92 Level 12 0 0.943 1.00 101
UpStream
DownStream 987 0.92 Level 3 0 0.985 1.00 1089

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3605   pc/h 

V3 or Vav34
2440   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3605   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6146  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3706   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.446 (Exibit 13-11) 
SR= 57.5 mph (Exhibit 13-11) 
S0= 62.6 mph (Exhibit 13-11) 
S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 2355  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5452 
Ramp Volume, VR 88 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5452 0.92 Level 4 0 0.980 1.00 6045
 Ramp 88 0.92 Level 12 0 0.943 1.00 101
 UpStream 2355 0.92 Level 1 0 0.995 1.00 2573
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 519.94   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3605   pc/h 

V3 or Vav34
2440   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3605   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6146  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3706   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.446 (Exibit 13-11) 
SR= 57.5 mph (Exhibit 13-11) 
S0= 62.6 mph (Exhibit 13-11) 
S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 7807 
Ramp Volume, VR 2355 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 88  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7807 0.92 Level 3 0 0.985 1.00 8613
Ramp 2355 0.92 Level 1 0 0.995 1.00 2573
UpStream
DownStream 88 0.92 Level 12 0 0.943 1.00 101

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.426  using Equation (Exhibit 13-7) 
V12 = 5148  pc/h 
V3 or Vav34 3465  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5913  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8613 Exhibit 13-8 7200 Yes
VFO = VF - VR 6040 Exhibit 13-8 7200 No

VR 2573 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 5148 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 51.7 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.530 (Exhibit 13-12) 
SR= 55.2 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 59.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 606  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 6290 
Ramp Volume, VR 1790 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6290 0.92 Level 0 0 1.000 1.00 6837
 Ramp 1790 0.92 Level 5 0 0.976 1.00 1994
 UpStream 606 0.92 Level 5 0 0.976 1.00 675
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2123.17   (Equation 13-6 or 13-7)
PFM = 0.545   using Equation  (Exhibit 13-6) 
V12 = 3723   pc/h 

V3 or Vav34
3114   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4137   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8831  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 6131   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 48.4 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 2.057 (Exibit 13-11) 
SR= 12.4 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 16.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 6896 
Ramp Volume, VR 606 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1790  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6896 0.92 Level 1 0 0.995 1.00 7533
Ramp 606 0.92 Level 5 0 0.976 1.00 675
UpStream
DownStream 1790 0.92 Level 5 0 0.976 1.00 1994

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.541  using Equation (Exhibit 13-7) 
V12 = 4383  pc/h 
V3 or Vav34 3150  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4833  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7533 Exhibit 13-8 7200 Yes
VFO = VF - VR 6858 Exhibit 13-8 7200 No

VR 675 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4383 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 40.8 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.359 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 63.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 603  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 3146 
Ramp Volume, VR 1221 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3146 0.92 Level 11 0 0.948 1.00 3608
Ramp 1221 0.92 Level 2 0 0.990 1.00 1340
UpStream 603 0.92 Level 1 0 0.995 1.00 659
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 3608   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4948  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4948   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 41.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.839 (Exibit 13-11) 
SR= 46.5 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 46.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 3749 
Ramp Volume, VR 603 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1221  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3749 0.92 Level 10 0 0.952 1.00 4279
Ramp 603 0.92 Level 1 0 0.995 1.00 659
UpStream
DownStream 1221 0.92 Level 2 0 0.990 1.00 1340

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 4279  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4279 Exhibit 13-8 4800 No
VFO = VF - VR 3620 Exhibit 13-8 4800 No

VR 659 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4279 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 39.1 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.357 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3265 
Ramp Volume, VR 818 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 518  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3265 0.92 Level 10 0 0.952 1.00 3726
Ramp 818 0.92 Level 3 0 0.985 1.00 902
UpStream
DownStream 518 0.92 Level 4 0 0.980 1.00 574

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3726  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3726 Exhibit 13-8 4800 No
VFO = VF - VR 2824 Exhibit 13-8 4800 No

VR 902 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3726 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.379 (Exhibit 13-12) 
SR= 59.4 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 59.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 818  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2447 
Ramp Volume, VR 518 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2447 0.92 Level 12 0 0.943 1.00 2819
Ramp 518 0.92 Level 4 0 0.980 1.00 574
UpStream 818 0.92 Level 3 0 0.985 1.00 902
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2819   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3393  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3393   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.397 (Exibit 13-11) 
SR= 58.9 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 58.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    2:54 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2k404A.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 7478 
Ramp Volume, VR 236 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 855  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7478 0.92 Level 3 0 0.985 1.00 8250
Ramp 236 0.92 Level 9 0 0.957 1.00 268
UpStream
DownStream 855 0.92 Level 3 0 0.985 1.00 943

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3748  pc/h 
V3 or Vav34 2251  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8250 Exhibit 13-8 9600 No
VFO = VF - VR 7982 Exhibit 13-8 9600 No

VR 268 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3748 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.322 (Exhibit 13-12) 
SR= 61.0 mph (Exhibit 13-12) 
S0= 71.9 mph (Exhibit 13-12) 
S = 66.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 236  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 7242 
Ramp Volume, VR 855 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7242 0.92 Level 3 0 0.985 1.00 7990
Ramp 855 0.92 Level 3 0 0.985 1.00 943
UpStream 236 0.92 Level 9 0 0.957 1.00 268
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 4015  pc/h 
V3 or Vav34 1987  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7990 Exhibit 13-8 9600 No
VFO = VF - VR 7047 Exhibit 13-8 9600 No

VR 943 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4015 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 38.8 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.773 (Exhibit 13-12) 
SR= 48.4 mph (Exhibit 13-12) 
S0= 72.9 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 7242 
Ramp Volume, VR 855 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 1696  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7242 0.92 Level 3 0 0.985 1.00 7990
Ramp 855 0.92 Level 3 0 0.985 1.00 943
UpStream
DownStream 1696 0.92 Level 1 0 0.995 1.00 1853

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 4015  pc/h 
V3 or Vav34 1987  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7990 Exhibit 13-8 9600 No
VFO = VF - VR 7047 Exhibit 13-8 9600 No

VR 943 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4015 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 38.8 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.773 (Exhibit 13-12) 
SR= 48.4 mph (Exhibit 13-12) 
S0= 72.9 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 855  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 6387 
Ramp Volume, VR 1696 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6387 0.92 Level 3 0 0.985 1.00 7047
 Ramp 1696 0.92 Level 1 0 0.995 1.00 1853
 UpStream 855 0.92 Level 3 0 0.985 1.00 943
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2215.20   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 
V12 = 3911   pc/h 

V3 or Vav34
3136   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4347   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8900  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 6200   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 47.9 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 2.170 (Exibit 13-11) 
SR= 9.2 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 12.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 7861 
Ramp Volume, VR 1834 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 666  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7861 0.92 Level 4 0 0.980 1.00 8715
Ramp 1834 0.92 Level 6 0 0.971 1.00 2053
UpStream
DownStream 666 0.92 Level 3 0 0.985 1.00 735

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.448  using Equation (Exhibit 13-7) 
V12 = 5035  pc/h 
V3 or Vav34 3680  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 6015  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8715 Exhibit 13-8 7200 Yes
VFO = VF - VR 6662 Exhibit 13-8 7200 No

VR 2053 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 5035 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 52.1 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.483 (Exhibit 13-12) 
SR= 56.5 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 60.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1834  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 6027 
Ramp Volume, VR 666 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6027 0.92 Level 3 0 0.985 1.00 6649
 Ramp 666 0.92 Level 3 0 0.985 1.00 735
 UpStream 1834 0.92 Level 6 0 0.971 1.00 2053
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1869.02   (Equation 13-6 or 13-7)
PFM = 0.584   using Equation  (Exhibit 13-6) 
V12 = 3883   pc/h 

V3 or Vav34
2766   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3949   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7384  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4684   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.9 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.675 (Exibit 13-11) 
SR= 51.1 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 54.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 416  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 5933 
Ramp Volume, VR 1091 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5933 0.92 Level 4 0 0.980 1.00 6578
 Ramp 1091 0.92 Level 2 0 0.990 1.00 1198
 UpStream 416 0.92 Level 3 0 0.985 1.00 459
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 3799   pc/h 

V3 or Vav34
2779   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3878   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7776  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5076   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 44.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.946 (Exibit 13-11) 
SR= 43.5 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 48.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5517 
Ramp Volume, VR 416 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 1091  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5517 0.92 Level 4 0 0.980 1.00 6117
Ramp 416 0.92 Level 3 0 0.985 1.00 459
UpStream
DownStream 1091 0.92 Level 2 0 0.990 1.00 1198

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3648   pc/h 

V3 or Vav34
2469   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3648   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6576  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4107   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 33.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.524 (Exibit 13-11) 
SR= 55.3 mph (Exhibit 13-11) 
S0= 62.5 mph (Exhibit 13-11) 
S = 57.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 1128  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5517 
Ramp Volume, VR 416 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5517 0.92 Level 4 0 0.980 1.00 6117
 Ramp 416 0.92 Level 3 0 0.985 1.00 459
 UpStream 1128 0.92 Level 2 0 0.990 1.00 1238
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 611.96   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3648   pc/h 

V3 or Vav34
2469   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3648   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6576  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4107   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 33.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.524 (Exibit 13-11) 
SR= 55.3 mph (Exhibit 13-11) 
S0= 62.5 mph (Exhibit 13-11) 
S = 57.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 6645 
Ramp Volume, VR 1128 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 416  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6645 0.92 Level 4 0 0.980 1.00 7367
Ramp 1128 0.92 Level 2 0 0.990 1.00 1238
UpStream
DownStream 416 0.92 Level 3 0 0.985 1.00 459

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.519  using Equation (Exhibit 13-7) 
V12 = 4418  pc/h 
V3 or Vav34 2949  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4667  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7367 Exhibit 13-8 7200 Yes
VFO = VF - VR 6129 Exhibit 13-8 7200 No

VR 1238 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4418 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 41.0 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.409 (Exhibit 13-12) 
SR= 58.5 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 754  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 4466 
Ramp Volume, VR 1305 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4466 0.92 Level 3 0 0.985 1.00 4927
 Ramp 1305 0.92 Level 7 0 0.966 1.00 1468
 UpStream 754 0.92 Level 5 0 0.976 1.00 840
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1601.87   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2845   pc/h 

V3 or Vav34
2082   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2845   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6395  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4313   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 34.5 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.555 (Exibit 13-11) 
SR= 54.5 mph (Exhibit 13-11) 
S0= 64.3 mph (Exhibit 13-11) 
S = 57.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 5221 
Ramp Volume, VR 754 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1305  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5221 0.92 Level 3 0 0.985 1.00 5760
Ramp 754 0.92 Level 5 0 0.976 1.00 840
UpStream
DownStream 1305 0.92 Level 7 0 0.966 1.00 1468

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.577  using Equation (Exhibit 13-7) 
V12 = 3681  pc/h 
V3 or Vav34 2079  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5760 Exhibit 13-8 7200 No
VFO = VF - VR 4920 Exhibit 13-8 7200 No

VR 840 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3681 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.374 (Exhibit 13-12) 
SR= 59.5 mph (Exhibit 13-12) 
S0= 72.6 mph (Exhibit 13-12) 
S = 63.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 541  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2646 
Ramp Volume, VR 1124 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2646 0.92 Level 15 0 0.930 1.00 3092
Ramp 1124 0.92 Level 2 0 0.990 1.00 1234
UpStream 541 0.92 Level 2 0 0.990 1.00 594
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 3092   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4326  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4326   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.5 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.585 (Exibit 13-11) 
SR= 53.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 53.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 3187 
Ramp Volume, VR 541 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1124  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3187 0.92 Level 13 0 0.939 1.00 3689
Ramp 541 0.92 Level 2 0 0.990 1.00 594
UpStream
DownStream 1124 0.92 Level 2 0 0.990 1.00 1234

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3689  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3689 Exhibit 13-8 4800 No
VFO = VF - VR 3095 Exhibit 13-8 4800 No

VR 594 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3689 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.351 (Exhibit 13-12) 
SR= 60.2 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 4008 
Ramp Volume, VR 1417 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 459  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4008 0.92 Level 10 0 0.952 1.00 4574
Ramp 1417 0.92 Level 1 0 0.995 1.00 1548
UpStream
DownStream 459 0.92 Level 1 0 0.995 1.00 501

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 4574  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4574 Exhibit 13-8 4800 No
VFO = VF - VR 3026 Exhibit 13-8 4800 No

VR 1548 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4574 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 41.5 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.437 (Exhibit 13-12) 
SR= 57.8 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 57.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1417  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2591 
Ramp Volume, VR 459 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2591 0.92 Level 15 0 0.930 1.00 3028
Ramp 459 0.92 Level 1 0 0.995 1.00 501
UpStream 1417 0.92 Level 1 0 0.995 1.00 1548
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 3028   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3529  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3529   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.0 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.414 (Exibit 13-11) 
SR= 58.4 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 58.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 6995 
Ramp Volume, VR 112 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 618  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6995 0.92 Level 3 0 0.985 1.00 7717
Ramp 112 0.92 Level 0 0 1.000 1.00 122
UpStream
DownStream 618 0.92 Level 4 0 0.980 1.00 685

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3433  pc/h 
V3 or Vav34 2142  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7717 Exhibit 13-8 9600 No
VFO = VF - VR 7595 Exhibit 13-8 9600 No

VR 122 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3433 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.309 (Exhibit 13-12) 
SR= 61.3 mph (Exhibit 13-12) 
S0= 72.3 mph (Exhibit 13-12) 
S = 67.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 112  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6883 
Ramp Volume, VR 618 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6883 0.92 Level 3 0 0.985 1.00 7594
Ramp 618 0.92 Level 4 0 0.980 1.00 685
UpStream 112 0.92 Level 0 0 1.000 1.00 122
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3697  pc/h 
V3 or Vav34 1948  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7594 Exhibit 13-8 9600 No
VFO = VF - VR 6909 Exhibit 13-8 9600 No

VR 685 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3697 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.0 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.750 (Exhibit 13-12) 
SR= 49.0 mph (Exhibit 13-12) 
S0= 73.1 mph (Exhibit 13-12) 
S = 59.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6883 
Ramp Volume, VR 618 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 628  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6883 0.92 Level 3 0 0.985 1.00 7594
Ramp 618 0.92 Level 4 0 0.980 1.00 685
UpStream
DownStream 628 0.92 Level 0 0 1.000 1.00 683

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3697  pc/h 
V3 or Vav34 1948  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7594 Exhibit 13-8 9600 No
VFO = VF - VR 6909 Exhibit 13-8 9600 No

VR 685 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3697 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.0 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.750 (Exhibit 13-12) 
SR= 49.0 mph (Exhibit 13-12) 
S0= 73.1 mph (Exhibit 13-12) 
S = 59.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 618  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 6265 
Ramp Volume, VR 628 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6265 0.92 Level 3 0 0.985 1.00 6912
 Ramp 628 0.92 Level 0 0 1.000 1.00 683
 UpStream 618 0.92 Level 4 0 0.980 1.00 685
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1935.93   (Equation 13-6 or 13-7)
PFM = 0.573   using Equation  (Exhibit 13-6) 
V12 = 3957   pc/h 

V3 or Vav34
2955   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4212   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7595  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4895   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 38.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.769 (Exibit 13-11) 
SR= 48.5 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 52.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 7353 
Ramp Volume, VR 867 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 482  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7353 0.92 Level 3 0 0.985 1.00 8112
Ramp 867 0.92 Level 1 0 0.995 1.00 947
UpStream
DownStream 482 0.92 Level 3 0 0.985 1.00 532

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.514  using Equation (Exhibit 13-7) 
V12 = 4627  pc/h 
V3 or Vav34 3485  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5412  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8112 Exhibit 13-8 7200 Yes
VFO = VF - VR 7165 Exhibit 13-8 7200 No

VR 947 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4627 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 46.9 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.383 (Exhibit 13-12) 
SR= 59.3 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 867  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 6486 
Ramp Volume, VR 482 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6486 0.92 Level 4 0 0.980 1.00 7191
 Ramp 482 0.92 Level 3 0 0.985 1.00 532
 UpStream 867 0.92 Level 1 0 0.995 1.00 947
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1941.56   (Equation 13-6 or 13-7)
PFM = 0.579   using Equation  (Exhibit 13-6) 
V12 = 4167   pc/h 

V3 or Vav34
3024   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4491   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7723  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5023   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 39.6 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.845 (Exibit 13-11) 
SR= 46.3 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 50.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 254  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 6463 
Ramp Volume, VR 891 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6463 0.92 Level 3 0 0.985 1.00 7130
 Ramp 891 0.92 Level 3 0 0.985 1.00 983
 UpStream 254 0.92 Level 7 0 0.966 1.00 286
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 4118   pc/h 

V3 or Vav34
3012   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4430   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8113  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5413   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 47.2 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.196 (Exibit 13-11) 
SR= 36.5 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 42.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 6209 
Ramp Volume, VR 257 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 891  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6209 0.92 Level 3 0 0.985 1.00 6850
Ramp 257 0.92 Level 7 0 0.966 1.00 289
UpStream
DownStream 891 0.92 Level 3 0 0.985 1.00 983

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 4085   pc/h 

V3 or Vav34
2765   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4150   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7139  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4439   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 35.7 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.618 (Exibit 13-11) 
SR= 52.7 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 55.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 902  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 6209 
Ramp Volume, VR 254 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6209 0.92 Level 3 0 0.985 1.00 6850
 Ramp 254 0.92 Level 7 0 0.966 1.00 286
 UpStream 902 0.92 Level 2 0 0.990 1.00 990
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 731.80   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 4085   pc/h 

V3 or Vav34
2765   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4150   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7136  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4436   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 35.7 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.617 (Exibit 13-11) 
SR= 52.7 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 55.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 7111 
Ramp Volume, VR 902 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 254  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7111 0.92 Level 3 0 0.985 1.00 7845
Ramp 902 0.92 Level 2 0 0.990 1.00 990
UpStream
DownStream 254 0.92 Level 7 0 0.966 1.00 286

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.518  using Equation (Exhibit 13-7) 
V12 = 4543  pc/h 
V3 or Vav34 3302  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5145  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7845 Exhibit 13-8 7200 Yes
VFO = VF - VR 6855 Exhibit 13-8 7200 No

VR 990 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4543 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 45.1 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.387 (Exhibit 13-12) 
SR= 59.2 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 465  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 5090 
Ramp Volume, VR 952 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5090 0.92 Level 2 0 0.990 1.00 5588
 Ramp 952 0.92 Level 13 0 0.939 1.00 1102
 UpStream 465 0.92 Level 13 0 0.939 1.00 538
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1665.00   (Equation 13-6 or 13-7)
PFM = 0.573   using Equation  (Exhibit 13-6) 
V12 = 3204   pc/h 

V3 or Vav34
2384   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3204   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6690  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4306   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 34.6 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.553 (Exibit 13-11) 
SR= 54.5 mph (Exhibit 13-11) 
S0= 63.0 mph (Exhibit 13-11) 
S = 57.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 5556 
Ramp Volume, VR 465 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 952  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5556 0.92 Level 3 0 0.985 1.00 6130
Ramp 465 0.92 Level 13 0 0.939 1.00 538
UpStream
DownStream 952 0.92 Level 13 0 0.939 1.00 1102

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.582  using Equation (Exhibit 13-7) 
V12 = 3793  pc/h 
V3 or Vav34 2337  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6130 Exhibit 13-8 7200 No
VFO = VF - VR 5592 Exhibit 13-8 7200 No

VR 538 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3793 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.346 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 71.6 mph (Exhibit 13-12) 
S = 64.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 590  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2331 
Ramp Volume, VR 1426 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2331 0.92 Level 15 0 0.930 1.00 2724
Ramp 1426 0.92 Level 2 0 0.990 1.00 1565
UpStream 590 0.92 Level 2 0 0.990 1.00 648
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2724   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4289  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4289   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.0 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.574 (Exibit 13-11) 
SR= 53.9 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 53.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2921 
Ramp Volume, VR 590 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1426  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2921 0.92 Level 13 0 0.939 1.00 3381
Ramp 590 0.92 Level 2 0 0.990 1.00 648
UpStream
DownStream 1426 0.92 Level 2 0 0.990 1.00 1565

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3381  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3381 Exhibit 13-8 4800 No
VFO = VF - VR 2733 Exhibit 13-8 4800 No

VR 648 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3381 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.4 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.356 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3504 
Ramp Volume, VR 1301 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 573  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3504 0.92 Level 11 0 0.948 1.00 4018
Ramp 1301 0.92 Level 1 0 0.995 1.00 1421
UpStream
DownStream 573 0.92 Level 1 0 0.995 1.00 626

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 4018  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4018 Exhibit 13-8 4800 No
VFO = VF - VR 2597 Exhibit 13-8 4800 No

VR 1421 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4018 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.7 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.426 (Exhibit 13-12) 
SR= 58.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 

Copyright © 2014 University of Florida, All Rights Reserved     HCS2010TM   Version 6.65 Generated:  6/17/2015    3:04 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

6/17/2015file:///C:/Users/chwang/AppData/Local/Temp/r2kD7C8.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 Without Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1301  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2203 
Ramp Volume, VR 573 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2203 0.92 Level 16 0 0.926 1.00 2586
Ramp 573 0.92 Level 1 0 0.995 1.00 626
UpStream 1301 0.92 Level 1 0 0.995 1.00 1421
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2586   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3212  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3212   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 27.5 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.378 (Exibit 13-11) 
SR= 59.4 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 6140 
Ramp Volume, VR 528 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 829  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6140 0.92 Level 3 0 0.985 1.00 6774
Ramp 528 0.92 Level 7 0 0.966 1.00 594
UpStream
DownStream 829 0.92 Level 3 0 0.985 1.00 915

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3288  pc/h 
V3 or Vav34 1743  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6774 Exhibit 13-8 9600 No
VFO = VF - VR 6180 Exhibit 13-8 9600 No

VR 594 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3288 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.351 (Exhibit 13-12) 
SR= 60.2 mph (Exhibit 13-12) 
S0= 73.9 mph (Exhibit 13-12) 
S = 66.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 528  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5612 
Ramp Volume, VR 829 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5612 0.92 Level 2 0 0.990 1.00 6161
Ramp 829 0.92 Level 3 0 0.985 1.00 915
UpStream 528 0.92 Level 7 0 0.966 1.00 594
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3202  pc/h 
V3 or Vav34 1479  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6161 Exhibit 13-8 9600 No
VFO = VF - VR 5246 Exhibit 13-8 9600 No

VR 915 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3202 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.770 (Exhibit 13-12) 
SR= 48.4 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 58.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 5612 
Ramp Volume, VR 829 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 1028  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5612 0.92 Level 2 0 0.990 1.00 6161
Ramp 829 0.92 Level 3 0 0.985 1.00 915
UpStream
DownStream 1028 0.92 Level 2 0 0.990 1.00 1129

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3202  pc/h 
V3 or Vav34 1479  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6161 Exhibit 13-8 9600 No
VFO = VF - VR 5246 Exhibit 13-8 9600 No

VR 915 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3202 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.8 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.770 (Exhibit 13-12) 
SR= 48.4 mph (Exhibit 13-12) 
S0= 74.9 mph (Exhibit 13-12) 
S = 58.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 829  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 4783 
Ramp Volume, VR 1028 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4783 0.92 Level 2 0 0.990 1.00 5251
 Ramp 1028 0.92 Level 2 0 0.990 1.00 1129
 UpStream 829 0.92 Level 3 0 0.985 1.00 915
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1675.92   (Equation 13-6 or 13-7)
PFM = 0.589   using Equation  (Exhibit 13-6) 
V12 = 3093   pc/h 

V3 or Vav34
2158   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3093   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6380  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4222   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.8 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.514 (Exibit 13-11) 
SR= 55.6 mph (Exhibit 13-11) 
S0= 64.0 mph (Exhibit 13-11) 
S = 58.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 5237 
Ramp Volume, VR 1033 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 743  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5237 0.92 Level 3 0 0.985 1.00 5778
Ramp 1033 0.92 Level 12 0 0.943 1.00 1190
UpStream
DownStream 743 0.92 Level 8 0 0.962 1.00 840

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.561  using Equation (Exhibit 13-7) 
V12 = 3763  pc/h 
V3 or Vav34 2015  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5778 Exhibit 13-8 7200 No
VFO = VF - VR 4588 Exhibit 13-8 7200 No

VR 1190 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3763 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.7 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.405 (Exhibit 13-12) 
SR= 58.7 mph (Exhibit 13-12) 
S0= 72.8 mph (Exhibit 13-12) 
S = 62.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1033  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 4204 
Ramp Volume, VR 743 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4204 0.92 Level 0 0 1.000 1.00 4570
 Ramp 743 0.92 Level 8 0 0.962 1.00 840
 UpStream 1033 0.92 Level 12 0 0.943 1.00 1190
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1446.58   (Equation 13-6 or 13-7)
PFM = 0.599   using Equation  (Exhibit 13-6) 
V12 = 2736   pc/h 

V3 or Vav34
1834   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2736   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5410  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3576   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.2 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.392 (Exibit 13-11) 
SR= 59.0 mph (Exhibit 13-11) 
S0= 65.2 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 88  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 5540 
Ramp Volume, VR 990 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5540 0.92 Level 4 0 0.980 1.00 6142
 Ramp 990 0.92 Level 3 0 0.985 1.00 1092
 UpStream 88 0.92 Level 12 0 0.943 1.00 101
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 3547   pc/h 

V3 or Vav34
2595   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3547   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7234  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4639   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 41.2 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.724 (Exibit 13-11) 
SR= 49.7 mph (Exhibit 13-11) 
S0= 61.7 mph (Exhibit 13-11) 
S = 53.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5452 
Ramp Volume, VR 88 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 990  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5452 0.92 Level 4 0 0.980 1.00 6045
Ramp 88 0.92 Level 12 0 0.943 1.00 101
UpStream
DownStream 990 0.92 Level 3 0 0.985 1.00 1092

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3605   pc/h 

V3 or Vav34
2440   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3605   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6146  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3706   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.446 (Exibit 13-11) 
SR= 57.5 mph (Exhibit 13-11) 
S0= 62.6 mph (Exhibit 13-11) 
S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 2355  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5452 
Ramp Volume, VR 88 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5452 0.92 Level 4 0 0.980 1.00 6045
 Ramp 88 0.92 Level 12 0 0.943 1.00 101
 UpStream 2355 0.92 Level 1 0 0.995 1.00 2573
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 519.94   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3605   pc/h 

V3 or Vav34
2440   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3605   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6146  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3706   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.446 (Exibit 13-11) 
SR= 57.5 mph (Exhibit 13-11) 
S0= 62.6 mph (Exhibit 13-11) 
S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 7807 
Ramp Volume, VR 2355 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 88  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7807 0.92 Level 3 0 0.985 1.00 8613
Ramp 2355 0.92 Level 1 0 0.995 1.00 2573
UpStream
DownStream 88 0.92 Level 12 0 0.943 1.00 101

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.426  using Equation (Exhibit 13-7) 
V12 = 5148  pc/h 
V3 or Vav34 3465  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5913  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8613 Exhibit 13-8 7200 Yes
VFO = VF - VR 6040 Exhibit 13-8 7200 No

VR 2573 Exhibit 13-10 2100 Yes

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 5148 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 51.7 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.530 (Exhibit 13-12) 
SR= 55.2 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 59.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 608  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 6294 
Ramp Volume, VR 1790 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6294 0.92 Level 0 0 1.000 1.00 6841
 Ramp 1790 0.92 Level 5 0 0.976 1.00 1994
 UpStream 608 0.92 Level 5 0 0.976 1.00 677
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2124.03   (Equation 13-6 or 13-7)
PFM = 0.544   using Equation  (Exhibit 13-6) 
V12 = 3725   pc/h 

V3 or Vav34
3116   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4141   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8835  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 6135   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 48.4 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 2.065 (Exibit 13-11) 
SR= 12.2 mph (Exhibit 13-11)
S0= 61.1 mph (Exhibit 13-11) 
S = 16.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 6902 
Ramp Volume, VR 608 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1790  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6902 0.92 Level 1 0 0.995 1.00 7540
Ramp 608 0.92 Level 5 0 0.976 1.00 677
UpStream
DownStream 1790 0.92 Level 5 0 0.976 1.00 1994

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.540  using Equation (Exhibit 13-7) 
V12 = 4385  pc/h 
V3 or Vav34 3155  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4840  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7540 Exhibit 13-8 7200 Yes
VFO = VF - VR 6863 Exhibit 13-8 7200 No

VR 677 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4385 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 40.9 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.359 (Exhibit 13-12) 
SR= 59.9 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 63.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 607  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 3146 
Ramp Volume, VR 1221 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3146 0.92 Level 11 0 0.948 1.00 3608
Ramp 1221 0.92 Level 2 0 0.990 1.00 1340
UpStream 607 0.92 Level 1 0 0.995 1.00 663
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 3608   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4948  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4948   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 41.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.839 (Exibit 13-11) 
SR= 46.5 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 46.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 3753 
Ramp Volume, VR 607 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1221  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3753 0.92 Level 10 0 0.952 1.00 4283
Ramp 607 0.92 Level 1 0 0.995 1.00 663
UpStream
DownStream 1221 0.92 Level 2 0 0.990 1.00 1340

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 4283  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4283 Exhibit 13-8 4800 No
VFO = VF - VR 3620 Exhibit 13-8 4800 No

VR 663 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4283 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 39.2 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.358 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3265 
Ramp Volume, VR 818 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 521  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3265 0.92 Level 10 0 0.952 1.00 3726
Ramp 818 0.92 Level 3 0 0.985 1.00 902
UpStream
DownStream 521 0.92 Level 4 0 0.980 1.00 578

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3726  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3726 Exhibit 13-8 4800 No
VFO = VF - VR 2824 Exhibit 13-8 4800 No

VR 902 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3726 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.379 (Exhibit 13-12) 
SR= 59.4 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 59.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period AM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 818  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2447 
Ramp Volume, VR 521 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2447 0.92 Level 12 0 0.943 1.00 2819
Ramp 521 0.92 Level 4 0 0.980 1.00 578
UpStream 818 0.92 Level 3 0 0.985 1.00 902
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2819   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3397  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3397   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.9 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.398 (Exibit 13-11) 
SR= 58.9 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 58.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 7486 
Ramp Volume, VR 236 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 863  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7486 0.92 Level 3 0 0.985 1.00 8259
Ramp 236 0.92 Level 9 0 0.957 1.00 268
UpStream
DownStream 863 0.92 Level 3 0 0.985 1.00 952

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3752  pc/h 
V3 or Vav34 2253  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8259 Exhibit 13-8 9600 No
VFO = VF - VR 7991 Exhibit 13-8 9600 No

VR 268 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3752 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 32.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.322 (Exhibit 13-12) 
SR= 61.0 mph (Exhibit 13-12) 
S0= 71.9 mph (Exhibit 13-12) 
S = 66.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 236  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 7250 
Ramp Volume, VR 863 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7250 0.92 Level 3 0 0.985 1.00 7999
Ramp 863 0.92 Level 3 0 0.985 1.00 952
UpStream 236 0.92 Level 9 0 0.957 1.00 268
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 4024  pc/h 
V3 or Vav34 1987  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7999 Exhibit 13-8 9600 No
VFO = VF - VR 7047 Exhibit 13-8 9600 No

VR 952 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4024 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 38.9 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.774 (Exhibit 13-12) 
SR= 48.3 mph (Exhibit 13-12) 
S0= 72.9 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 7250 
Ramp Volume, VR 863 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 1696  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7250 0.92 Level 3 0 0.985 1.00 7999
Ramp 863 0.92 Level 3 0 0.985 1.00 952
UpStream
DownStream 1696 0.92 Level 1 0 0.995 1.00 1853

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 4024  pc/h 
V3 or Vav34 1987  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7999 Exhibit 13-8 9600 No
VFO = VF - VR 7047 Exhibit 13-8 9600 No

VR 952 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4024 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 38.9 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.774 (Exhibit 13-12) 
SR= 48.3 mph (Exhibit 13-12) 
S0= 72.9 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 863  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 6387 
Ramp Volume, VR 1696 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6387 0.92 Level 3 0 0.985 1.00 7047
 Ramp 1696 0.92 Level 1 0 0.995 1.00 1853
 UpStream 863 0.92 Level 3 0 0.985 1.00 952
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2215.20   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 
V12 = 3911   pc/h 

V3 or Vav34
3136   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4347   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8900  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 6200   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 47.9 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 2.170 (Exibit 13-11) 
SR= 9.2 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 12.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 7870 
Ramp Volume, VR 1834 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 671  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7870 0.92 Level 4 0 0.980 1.00 8725
Ramp 1834 0.92 Level 6 0 0.971 1.00 2053
UpStream
DownStream 671 0.92 Level 3 0 0.985 1.00 740

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.447  using Equation (Exhibit 13-7) 
V12 = 5038  pc/h 
V3 or Vav34 3687  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 6025  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8725 Exhibit 13-8 7200 Yes
VFO = VF - VR 6672 Exhibit 13-8 7200 No

VR 2053 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 5038 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 52.2 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.483 (Exhibit 13-12) 
SR= 56.5 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 60.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 1834  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 6036 
Ramp Volume, VR 671 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6036 0.92 Level 3 0 0.985 1.00 6659
 Ramp 671 0.92 Level 3 0 0.985 1.00 740
 UpStream 1834 0.92 Level 6 0 0.971 1.00 2053
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1872.23   (Equation 13-6 or 13-7)
PFM = 0.584   using Equation  (Exhibit 13-6) 
V12 = 3888   pc/h 

V3 or Vav34
2771   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3959   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7399  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4699   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 37.0 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.681 (Exibit 13-11) 
SR= 50.9 mph (Exhibit 13-11)
S0= 61.1 mph (Exhibit 13-11) 
S = 54.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 416  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 5933 
Ramp Volume, VR 1100 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5933 0.92 Level 4 0 0.980 1.00 6578
 Ramp 1100 0.92 Level 2 0 0.990 1.00 1208
 UpStream 416 0.92 Level 3 0 0.985 1.00 459
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 3799   pc/h 

V3 or Vav34
2779   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3878   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7786  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5086   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 44.6 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.952 (Exibit 13-11) 
SR= 43.3 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 48.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5517 
Ramp Volume, VR 416 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 1100  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5517 0.92 Level 4 0 0.980 1.00 6117
Ramp 416 0.92 Level 3 0 0.985 1.00 459
UpStream
DownStream 1100 0.92 Level 2 0 0.990 1.00 1208

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3648   pc/h 

V3 or Vav34
2469   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3648   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6576  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4107   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 33.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.524 (Exibit 13-11) 
SR= 55.3 mph (Exhibit 13-11) 
S0= 62.5 mph (Exhibit 13-11) 
S = 57.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 1128  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 5517 
Ramp Volume, VR 416 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5517 0.92 Level 4 0 0.980 1.00 6117
 Ramp 416 0.92 Level 3 0 0.985 1.00 459
 UpStream 1128 0.92 Level 2 0 0.990 1.00 1238
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 611.96   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 3648   pc/h 

V3 or Vav34
2469   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3648   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6576  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4107   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 33.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.524 (Exibit 13-11) 
SR= 55.3 mph (Exhibit 13-11) 
S0= 62.5 mph (Exhibit 13-11) 
S = 57.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 6645 
Ramp Volume, VR 1128 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 416  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6645 0.92 Level 4 0 0.980 1.00 7367
Ramp 1128 0.92 Level 2 0 0.990 1.00 1238
UpStream
DownStream 416 0.92 Level 3 0 0.985 1.00 459

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.519  using Equation (Exhibit 13-7) 
V12 = 4418  pc/h 
V3 or Vav34 2949  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4667  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7367 Exhibit 13-8 7200 Yes
VFO = VF - VR 6129 Exhibit 13-8 7200 No

VR 1238 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4418 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 41.0 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.409 (Exhibit 13-12) 
SR= 58.5 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 758  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 4474 
Ramp Volume, VR 1305 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4474 0.92 Level 3 0 0.985 1.00 4936
 Ramp 1305 0.92 Level 7 0 0.966 1.00 1468
 UpStream 758 0.92 Level 5 0 0.976 1.00 845
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1603.80   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 2849   pc/h 

V3 or Vav34
2087   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 2849   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6404  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4317   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 34.5 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.556 (Exibit 13-11) 
SR= 54.4 mph (Exhibit 13-11) 
S0= 64.3 mph (Exhibit 13-11) 
S = 57.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 5233 
Ramp Volume, VR 758 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 1305  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5233 0.92 Level 3 0 0.985 1.00 5773
Ramp 758 0.92 Level 5 0 0.976 1.00 845
UpStream
DownStream 1305 0.92 Level 7 0 0.966 1.00 1468

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.577  using Equation (Exhibit 13-7) 
V12 = 3687  pc/h 
V3 or Vav34 2086  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5773 Exhibit 13-8 7200 No
VFO = VF - VR 4928 Exhibit 13-8 7200 No

VR 845 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3687 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.374 (Exhibit 13-12) 
SR= 59.5 mph (Exhibit 13-12) 
S0= 72.6 mph (Exhibit 13-12) 
S = 63.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 549  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2646 
Ramp Volume, VR 1124 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2646 0.92 Level 15 0 0.930 1.00 3092
Ramp 1124 0.92 Level 2 0 0.990 1.00 1234
UpStream 549 0.92 Level 2 0 0.990 1.00 603
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 3092   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4326  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4326   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.5 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.585 (Exibit 13-11) 
SR= 53.6 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 53.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 3195 
Ramp Volume, VR 549 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1124  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3195 0.92 Level 13 0 0.939 1.00 3699
Ramp 549 0.92 Level 2 0 0.990 1.00 603
UpStream
DownStream 1124 0.92 Level 2 0 0.990 1.00 1234

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3699  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3699 Exhibit 13-8 4800 No
VFO = VF - VR 3096 Exhibit 13-8 4800 No

VR 603 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3699 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 34.1 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.352 (Exhibit 13-12) 
SR= 60.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 4008 
Ramp Volume, VR 1417 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 467  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 4008 0.92 Level 10 0 0.952 1.00 4574
Ramp 1417 0.92 Level 1 0 0.995 1.00 1548
UpStream
DownStream 467 0.92 Level 1 0 0.995 1.00 510

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 4574  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4574 Exhibit 13-8 4800 No
VFO = VF - VR 3026 Exhibit 13-8 4800 No

VR 1548 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4574 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 41.5 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.437 (Exhibit 13-12) 
SR= 57.8 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 57.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period PM Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1417  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2591 
Ramp Volume, VR 467 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2591 0.92 Level 15 0 0.930 1.00 3028
Ramp 467 0.92 Level 1 0 0.995 1.00 510
UpStream 1417 0.92 Level 1 0 0.995 1.00 1548
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 3028   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3538  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3538   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.1 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.416 (Exibit 13-11) 
SR= 58.4 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 58.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 400 
Freeway Volume, VF 7006 
Ramp Volume, VR 112 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000  ft 

VD = 629  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7006 0.92 Level 3 0 0.985 1.00 7729
Ramp 112 0.92 Level 0 0 1.000 1.00 122
UpStream
DownStream 629 0.92 Level 4 0 0.980 1.00 697

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3439  pc/h 
V3 or Vav34 2145  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7729 Exhibit 13-8 9600 No
VFO = VF - VR 7607 Exhibit 13-8 9600 No

VR 122 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3439 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.309 (Exhibit 13-12) 
SR= 61.3 mph (Exhibit 13-12) 
S0= 72.3 mph (Exhibit 13-12) 
S = 67.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1000  ft 

Vu = 112  veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6894 
Ramp Volume, VR 629 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6894 0.92 Level 3 0 0.985 1.00 7606
Ramp 629 0.92 Level 4 0 0.980 1.00 697
UpStream 112 0.92 Level 0 0 1.000 1.00 122
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3709  pc/h 
V3 or Vav34 1948  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7606 Exhibit 13-8 9600 No
VFO = VF - VR 6909 Exhibit 13-8 9600 No

VR 697 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3709 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.1 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.751 (Exhibit 13-12) 
SR= 49.0 mph (Exhibit 13-12) 
S0= 73.1 mph (Exhibit 13-12) 
S = 58.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp Loop Downstrea
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 4 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 0 
Freeway Volume, VF 6894 
Ramp Volume, VR 629 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 15.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1500  ft 

VD = 628  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6894 0.92 Level 3 0 0.985 1.00 7606
Ramp 629 0.92 Level 4 0 0.980 1.00 697
UpStream
DownStream 628 0.92 Level 0 0 1.000 1.00 683

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 
V12 = 3709  pc/h 
V3 or Vav34 1948  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7606 Exhibit 13-8 9600 No
VFO = VF - VR 6909 Exhibit 13-8 9600 No

VR 697 Exhibit 13-10 1800 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3709 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.1 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.751 (Exhibit 13-12) 
SR= 49.0 mph (Exhibit 13-12) 
S0= 73.1 mph (Exhibit 13-12) 
S = 58.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1500  ft 

Vu = 629  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 809 
Deceleration Lane Length LD
Freeway Volume, VF 6265 
Ramp Volume, VR 628 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6265 0.92 Level 3 0 0.985 1.00 6912
 Ramp 628 0.92 Level 0 0 1.000 1.00 683
 UpStream 629 0.92 Level 4 0 0.980 1.00 697
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1935.93   (Equation 13-6 or 13-7)
PFM = 0.573   using Equation  (Exhibit 13-6) 
V12 = 3957   pc/h 

V3 or Vav34
2955   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4212   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7595  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4895   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 38.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.769 (Exibit 13-11) 
SR= 48.5 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 52.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 430 
Freeway Volume, VF 7364 
Ramp Volume, VR 867 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1637  ft 

VD = 488  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7364 0.92 Level 3 0 0.985 1.00 8124
Ramp 867 0.92 Level 1 0 0.995 1.00 947
UpStream
DownStream 488 0.92 Level 3 0 0.985 1.00 538

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.513  using Equation (Exhibit 13-7) 
V12 = 4631  pc/h 
V3 or Vav34 3493  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5424  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 8124 Exhibit 13-8 7200 Yes
VFO = VF - VR 7177 Exhibit 13-8 7200 No

VR 947 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4631 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 47.0 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.383 (Exhibit 13-12) 
SR= 59.3 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Southbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1637  ft 

Vu = 867  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 760 
Deceleration Lane Length LD
Freeway Volume, VF 6497 
Ramp Volume, VR 488 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6497 0.92 Level 4 0 0.980 1.00 7203
 Ramp 488 0.92 Level 3 0 0.985 1.00 538
 UpStream 867 0.92 Level 1 0 0.995 1.00 947
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1945.41   (Equation 13-6 or 13-7)
PFM = 0.579   using Equation  (Exhibit 13-6) 
V12 = 4172   pc/h 

V3 or Vav34
3031   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4503   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7741  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5041   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 39.8 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.856 (Exibit 13-11) 
SR= 46.0 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 50.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus On-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1075  ft 

Vu = 254  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 0 
Deceleration Lane Length LD
Freeway Volume, VF 6463 
Ramp Volume, VR 902 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6463 0.92 Level 3 0 0.985 1.00 7130
 Ramp 902 0.92 Level 3 0 0.985 1.00 995
 UpStream 254 0.92 Level 7 0 0.966 1.00 286
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 0.577   using Equation  (Exhibit 13-6) 
V12 = 4118   pc/h 

V3 or Vav34
3012   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4430   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 8125  Exhibit 13-8 Yes 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 5425   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 47.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.206 (Exibit 13-11) 
SR= 36.2 mph (Exhibit 13-11)
S0= 61.1 mph (Exhibit 13-11) 
S = 41.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound

Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Downstream

Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 6209 
Ramp Volume, VR 254 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1075  ft 

VD = 902  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 6209 0.92 Level 3 0 0.985 1.00 6850
Ramp 254 0.92 Level 7 0 0.966 1.00 286
UpStream
DownStream 902 0.92 Level 3 0 0.985 1.00 995

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 4085   pc/h 

V3 or Vav34
2765   pc/h (Equation 13-14 or 13-
17)

Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4150   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7136  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4436   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 35.7 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.617 (Exibit 13-11) 
SR= 52.7 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 55.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Loop On-ramp-Upstream
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1200  ft 

Vu = 902  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 675 
Deceleration Lane Length LD
Freeway Volume, VF 6209 
Ramp Volume, VR 254 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6209 0.92 Level 3 0 0.985 1.00 6850
 Ramp 254 0.92 Level 7 0 0.966 1.00 286
 UpStream 902 0.92 Level 2 0 0.990 1.00 990
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 731.80   (Equation 13-6 or 13-7)
PFM = 0.596   using Equation  (Exhibit 13-6) 
V12 = 4085   pc/h 

V3 or Vav34
2765   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 4150   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7136  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4436   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 35.7 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.617 (Exibit 13-11) 
SR= 52.7 mph (Exhibit 13-11) 
S0= 61.1 mph (Exhibit 13-11) 
S = 55.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cactus Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 375 
Freeway Volume, VF 7111 
Ramp Volume, VR 902 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1200  ft 

VD = 254  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 7111 0.92 Level 3 0 0.985 1.00 7845
Ramp 902 0.92 Level 2 0 0.990 1.00 990
UpStream
DownStream 254 0.92 Level 7 0 0.966 1.00 286

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.518  using Equation (Exhibit 13-7) 
V12 = 4543  pc/h 
V3 or Vav34 3302  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 5145  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 7845 Exhibit 13-8 7200 Yes
VFO = VF - VR 6855 Exhibit 13-8 7200 No

VR 990 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4543 Exhibit 13-8 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 45.1 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.387 (Exhibit 13-12) 
SR= 59.2 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1320  ft 

Vu = 471  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 635 
Deceleration Lane Length LD
Freeway Volume, VF 5101 
Ramp Volume, VR 952 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5101 0.92 Level 2 0 0.990 1.00 5600
 Ramp 952 0.92 Level 13 0 0.939 1.00 1102
 UpStream 471 0.92 Level 13 0 0.939 1.00 545
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1667.57   (Equation 13-6 or 13-7)
PFM = 0.573   using Equation  (Exhibit 13-6) 
V12 = 3210   pc/h 

V3 or Vav34
2390   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 3210   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6702  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4312   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 34.6 (pc/mi/ln) 
LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.555 (Exibit 13-11) 
SR= 54.5 mph (Exhibit 13-11) 
S0= 62.9 mph (Exhibit 13-11) 
S = 57.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel I-215 Northbound
Agency or Company Urban Crossroads, Inc. Junction Cajalco Off-ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 556 
Freeway Volume, VF 5573 
Ramp Volume, VR 471 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1320  ft 

VD = 952  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 5573 0.92 Level 3 0 0.985 1.00 6148
Ramp 471 0.92 Level 13 0 0.939 1.00 545
UpStream
DownStream 952 0.92 Level 13 0 0.939 1.00 1102

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 0.581  using Equation (Exhibit 13-7) 
V12 = 3802  pc/h 
V3 or Vav34 2346  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6148 Exhibit 13-8 7200 No
VFO = VF - VR 5603 Exhibit 13-8 7200 No

VR 545 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3802 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.347 (Exhibit 13-12) 
SR= 60.3 mph (Exhibit 13-12) 
S0= 71.5 mph (Exhibit 13-12) 
S = 64.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1780  ft 

Vu = 601  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 350 
Deceleration Lane Length LD
Freeway Volume, VF 2331 
Ramp Volume, VR 1426 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2331 0.92 Level 15 0 0.930 1.00 2724
Ramp 1426 0.92 Level 2 0 0.990 1.00 1565
UpStream 601 0.92 Level 2 0 0.990 1.00 660
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2724   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4289  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 4289   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.0 (pc/mi/ln) 
LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.574 (Exibit 13-11) 
SR= 53.9 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 53.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Westbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 215 
Freeway Volume, VF 2932 
Ramp Volume, VR 601 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1780  ft 

VD = 1426  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2932 0.92 Level 13 0 0.939 1.00 3394
Ramp 601 0.92 Level 2 0 0.990 1.00 660
UpStream
DownStream 1426 0.92 Level 2 0 0.990 1.00 1565

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 3394  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3394 Exhibit 13-8 4800 No
VFO = VF - VR 2734 Exhibit 13-8 4800 No

VR 660 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3394 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 31.5 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.357 (Exhibit 13-12) 
SR= 60.0 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 60.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris Off-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu = veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 230 
Freeway Volume, VF 3504 
Ramp Volume, VR 1301 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2515  ft 

VD = 584  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 3504 0.92 Level 11 0 0.948 1.00 4018
Ramp 1301 0.92 Level 1 0 0.995 1.00 1421
UpStream
DownStream 584 0.92 Level 1 0 0.995 1.00 638

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = (Equation 13-6 or 13-7)
PFM = using Equation   (Exhibit 13-6) 
V12 = pc/h 
V3 or Vav34 pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = (Equation 13-12 or 13-13) 
PFD = 1.000  using Equation (Exhibit 13-7) 
V12 = 4018  pc/h 
V3 or Vav34 0  pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4018 Exhibit 13-8 4800 No
VFO = VF - VR 2597 Exhibit 13-8 4800 No

VR 1421 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4018 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 36.7 (pc/mi/ln)
LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.426 (Exhibit 13-12) 
SR= 58.1 mph (Exhibit 13-12) 
S0= N/A mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst CHS Freeway/Dir of Travel SR-60 Eastbound
Agency or Company Urban Crossroads, Inc. Junction Perris On-Ramp
Date Performed 6/17/2015 Jurisdiction Caltrans
Analysis Time Period Saturday Mid-Day Peak Hour Analysis Year Post-2035 With Project
Project Description    Moreno Valley Walmart TIA (JN 08660) 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2515  ft 

Vu = 1301  veh/h 

Freeway Number of Lanes, N 2 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 440 
Deceleration Lane Length LD
Freeway Volume, VF 2203 
Ramp Volume, VR 584 
Freeway Free-Flow Speed, SFF 70.0 
Ramp Free-Flow Speed, SFR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
Freeway 2203 0.92 Level 16 0 0.926 1.00 2586
Ramp 584 0.92 Level 1 0 0.995 1.00 638
UpStream 1301 0.92 Level 1 0 0.995 1.00 1421
DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 13-6 or 13-7)
PFM = 1.000   using Equation  (Exhibit 13-6) 
V12 = 2586   pc/h 
V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No

Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34    pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3224  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 3224   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 27.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.379 (Exibit 13-11) 
SR= 59.4 mph (Exhibit 13-11) 
S0= N/A mph (Exhibit 13-11) 
S = 59.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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