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1. General 

1.1  PURPOSE 
The	purpose	of	this	memorandum	is	to	describe	the	preliminary	design	and	to	serve	as	a	step	
forward	in	completing	the	detailed	design	of	the	Oakvale	Road	Realignment	Project.		Information	is	
included	to	describe	the	road	alignment,	rock	cut	stability,	constructability,	drainage,	and	
permitting	requirements.	

1.2  PROJECT BACKGROUND  
The	Oakvale	Road	Realignment	will	be	constructed	to	allow	for	the	future		replacement	of	Lake	
Wohlford	Dam.		Oakvale	Road	is	a	rural	residential	road	with	one	12	foot	traffic	lane	each	way	with	
2	ft	paved	shoulders.	

1.3 PROJECT DESCRIPTION 
The	Oakvale	Road	realignment	shifts	the	road	further	to	the	south,	eliminating	the	tight	"s‐curve"	
currently	in	the	road.	Oakvale	Road	is	owned	by	the	County	of	San	Diego	(County).		Therefore,	the	
City	of	Escondido	(City)	will	be	required	to	coordinate	with	the	County	for	realignment	of	the	road.		
The	proposed	alignment	will	require	significant	rock	cut	slopes	of	approximately	0.75H:1V	with	
slope	heights	up	to	approximately	110	feet.		It	is	anticipated	that	the	side	slopes	of	the	road	cut	will	
require	slope	stabilization	as	presented	within	this	memo.			

1.4  PROJECT DATUM 
Historical	documents	for	the	construction	of	the	road	are	based	on	the	National	Geodetic	Vertical	
Datum	1929	(NGVD	29).			The	aerial	survey	has	been	completed	for	the	project	using	NGVD	29.	
North	American	Datum	1983	(NAD	83)	will	be	utilized	for	horizontal	control.	This	project	will	use	
the	same	datum’s	during	the	design	phase	and	construction	phases.	

 Vertical	Datum:		National	Geodetic	Vertical	Datum	1929	(NGVD	29)	
 Horizontal	Datum:		North	American	Datum	1983	(NAD	83)		

The	designers	used	the	following	survey	to	develop	their	basemaps:	

 Aerial	Survey	–	As	prepared	by	Golden	Triangle	Land	Survey,	Inc.	–	December	2012	
 Field	Survey	–	As	prepared	by	Golden	Triangle	Land	Survey,	Inc.	–	March	2013	
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2. Oakvale Road Realignment Analyses 

2.1 INTRODUCTION 

2.1.1 Scope 

The	following	sections	describe	the	road	design,	rock	cut	stability,	constructability,	drainage,	and	
permitting	requirements.		The	30%	design	drawings	are	included	in	Appendix	A.	

2.1.2 Applicable Codes and Standards 

 County	of	San	Diego	Road	Standards	
 San	Diego	County	Drainage	Design	Standards	
 Caltrans	Highway	Design	Manual	
 California	Manual	on	Uniform	Traffic	Control	Devices	

2.1.3 References 

2. Kleinfelder,	“Geotechnical	Data	Report,	Amendment	No.1”,	Wohlford	Dam	Replacement	Project,	
prepared	for	the	City	of	Escondido,	2013.	

3. Caltrans	Geotechnical	Manual,	“Rock	Cut	Slope	Design”,	2013.	
4. Black	&	Veatch,	“Technical	Memorandum	–	Spectral	Matching,	Revision	0”,	2014.	
5. US	Army	Corps	of	Engineers,	Rock	Reinforcement,	“EM	1110‐1‐2907”,	1980.		
6. US	Army	Corps	of	Engineers,	Rock	Foundations,	“EM	1110‐1‐2908”,	1994.		
7. Hoek,	E.,	“Practical	Rock	Engineering”,	2007.	
8. Williams	Form	Engineering	Corp.,	“Ground	System	Engineering,	No.	112”,	2014.	

2.2  ROAD DESIGN 

2.2.1 Design Criteria 

The	roadway	design	will	be	developed	to	meet	the	requirements	of	the	County	of	San	Diego	and	
City	of	Escondido.	Design	criteria	for	the	new	roadway	section	are	presented	in	Table	2‐1,	below.		

Table 2‐1  Oakvale Road Design Criteria 

DESIGN CRITERIA  REQUIREMENT BASIS

Design width  28’ surfacing width 
with 3’ bench on the 
downhill side 

Surfacing width per County of San Diego Rural 
Residential Road.   
3’ bench requested by County staff. 
Design Exception Request. 

Design traffic load (e.g., traffic 
index or ESALs) 

Traffic Index of 4.5 County of San Diego Residential Street 

Roadway geometry  200’ minimum radius
15% maximum grade

County of San Diego Rural Residential Road

Road Section  3”AC/6”AB County of San Diego Residential Street minimum 
or as determined based on R‐value test. 

Drainage design    County of San Diego Design Standards 
Pavement stripping  Double Yellow 

Centerline with White 
Edge Lines

California Manual on Uniform Traffic Control 
Devices 

Required signage  TBD  County of San Diego Rural Residential Road
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2.2.2 Road Alignment  

The	proposed	Oakvale	Road	Alignment	is	located	to	the	south	of	the	existing	road,	outside	of	the	
area	of	work	for	the	future	dam	replacement.		The	elevation	of	the	road	was	set	to	allow	for	the	
expected	future	excavation	for	the	dam	to	proceed	without	undermining	the	newly	built	road	while	
minimizing	the	excavation	to	the	south.	

2.3  ROCK CUT STABILITY 
The	proposed	alignment	uses	side	slopes	of	approximately	0.75H:1V	with	slope	heights	up	to	
approximately	110	feet.		Based	on	the	rock	strength	and	discontinuity	data	collected	from	the	
closest	geotechnical	investigation	location	(i.e.,	boring	KB‐304),	the	side	slopes	of	the	road	cut	will	
require	slope	stabilization	measures	such	as	rock	bolts	with	a	wire	mesh	facing.		Excavation	at	a	
shallower	slope	(e.g.,	1H:1V)	would	result	in	less	potential	slope	stabilization,	but	would	require	
substantially	more	rock	excavation	for	the	road	cut.		The	initial	slope	stabilization	calculations	are	
included	in	Appendix	B.			

A	preliminary	kinematic	evaluation	using	the	available	data	has	been	performed.		This	data	includes	
geostructural	mapping	along	Oakvale	Road	and	the	left	abutment	of	the	new	Lake	Wohlford	Dam,	
rock	cores	obtained	from	a	boring	completed	near	the	left	abutment	(i.e.,	KB‐304),	laboratory	
testing	on	rock	cores	and	discontinuities	from	borings	completed	at	Lake	Wohlford	Dam,	and	
geostructural	data	from	downhole	televiewer	surveys	completed	in	boring	KB‐304.		The	kinematic	
evaluation	considered	a	0.75H:1V	slope	oriented	with	a	dip	azimuth	of	0	and	54	degrees	to	consider	
the	general	conditions	along	the	northwestern	and	southeastern	portions	of	the	road	cut.		Friction	
angles	used	to	represent	the	shear	strength	along	the	discontinuities	ranged	from	30	to	40	degrees	
based	on	the	results	of	direct	shear	tests	on	samples	collected	from	the	new	Lake	Wohlford	Dam.	

The	kinematic	evaluation	indicates	toppling	failure	of	the	rock	slope	is	unlikely.		Wedge	failures	are	
also	less	likely,	but	cannot	be	eliminated	due	to	the	range	of	potential	dips	observed	in	the	
discontinuities	and	the	presence	of	a	smaller	number	of	unfavorable	discontinuities	that	were	
mainly	observed	during	geostructural	mapping.		Figure	2‐1	presents	an	example	of	the	kinematic	
wedge	analysis	that	shows	potential	lines	of	discontinuity	intersects	(red	dots)	that	are	within	or	
near	the	failure	region	(bold	red	polygon	line)	when	a	friction	angle	of	30	degrees	is	considered.		
Increasing	the	friction	angle	to	40	degrees	(thin	red	polygon)	decreases	the	likelihood	for	wedge	
failure	significantly.	
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Initial	calculations	of	a	factor	of	safety	for	the	0.75H:1V	side	slope	indicate	a	value	less	than	1.5	for	
static	conditions	at	the	tallest	portion	of	the	slope	(110	feet	high).		The	factor	of	safety	calculation	
followed	the	methods	in	U.S.	Army	Corps	of	Engineers	Engineering	Manual	(EM)	1110‐1‐2907	with	
and	without	tension	cracking.		This	factor	of	safety	assumed	a	Mohr‐Cuolumb	failure	criterion	
where	the	average	final	values	from	the	direct	shear	tests	were	used.		A	friction	angle	of	30	degrees	
was	used	with	a	shear	intercept	(cohesion)	of	5	psi.		Without	tension	cracking,	the	slope	was	
considered	unsaturated.	The	tension	crack	was	assumed	to	be	about	1/3	filled	with	water,	when	
present,	and	has	saturated	the	potential	slip	surface	to	represent	unfavorable	infiltration	and	
drainage	conditions.		The	low	factor	of	safety	led	to	a	preliminary	rock	bolt	design	to	provide	about	
137	kips	of	reinforcement	to	the	110	foot	slope	with	a	grid	spacing	of	about	11.5	feet.	

Rock	bolts	are	used	to	stabilize	the	rock	mass	and	prevent	movement	along	discontinuities	that	
may	decrease	the	shear	resistance	in	portions	of	the	rock	cut	where	the	slope	face	orientation	is	
unfavorable	to	the	discontinuities.		This	preliminary	rock	bolt	design	followed	the	methods	in	U.S.	
Army	Corps	of	Engineers	EM	1110‐1‐2908	and	considers	potential	failure	of	the	rock	mass	(anchor	
depth),	failure	between	the	rock	and	grout/anchor	(bond	length),	and	failure	of	the	tensioned	
reinforcement	(strength	of	reinforcement	bar	or	strands).	

The	high	measured	rock	strength	(minimum	unconfined	compressive	strength	of	about	22,750	psi)	
results	in	a	small	required	bond	length	that	is	less	than	the	recommended	minimum	of	10	feet	in	
EM	1110‐1‐2908.		This	minimum	bond	length	prevents	the	grouted	portion	of	the	rock	bolt	from	
failing	to	reach	the	required	anchor	load.		The	anchor	depth,	which	prevents	failure	of	the	rock	
mass	under	the	required	anchor	load,	is	also	less	than	10	feet.		The	working	capacity	for	each	rock	
bolt	was	assumed	to	be	140	kips	(rounded	up	from	the	required	load	of	137	kips).		A	150	ksi	all‐
thread‐rod	with	a	1‐3/8	inch	diameter	has	an	ultimate	tensile	strength	of	237	kips.		Sixty	percent	of	
this	ultimate	strength	is	142	kips	and	will	provide	adequate	strength	for	the	working	capacity.	

Consideration	of	the	road	cut	geometry	indicates	that	up	to	30	feet	of	the	rock	bolt	will	be	in	the	
failure	mass	(free‐stress	length)	and	that	the	total	rock	bolt	length	will	be	around	40	feet	(free‐
stress	length	plus	the	bond	length	of	10	feet).		This	length	will	decrease	as	the	rock	bolts	are	
installed	further	down	the	rock	face	due	to	a	decrease	in	the	free‐stress	length.		Assuming	slope	
heights	over	30	feet	tall	require	longer	rock	bolts	and	slope	heights	less	than	30	feet	tall	require	
shorter	rock	bolts,	a	total	of	about	19,000	feet	of	rock	bolts	may	be	needed	to	stabilize	the	0.75H:1V	
side	slopes	of	the	road	cut.	

2.3.1 Design Criteria 

The	rock	cut	slope	design	follows	the	CalTrans	Geotechnical	Manual.		Preliminary	design	criteria	
and	results	are	identified	in	this	section	based	on	extrapolation	of	the	existing	site	data.		The	project	
contract	documents	for	the	rock	cut	stability	will	include	a	performance	specification	with	detailed	
information	for	the	Contractor	to	develop	his	design	and	modify	the	design	based	on	conditions	
encountered	in	the	field.		Final	design	of	the	road	cut	by	a	contractor	will	consider	completion	of	
additional	rock	borings	and	pull‐out	tests	to	confirm	or	modify	the	preliminary	design.		Corrosion	
potential	in	the	road	cut		will	also	be	considered	during	final	design.	

2.4  CONSTRUCTABILITY 
As	described	in	Section	2.3	of	this	memo,	rock	excavation	will	be	required	for	slopes	of	
approximately	0.75H:1V	with	heights	up	to	approximately	110	feet.		A	combination	of	blasting	and	
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rippable	excavation	will	be	required;	however,	the	amount	of	rippable	rock	is	anticipated	to	be	
variable	and	limited	to	about	the	upper	10	to	40	feet	of	the	excavation	for	a	D9	tractor	with	a	multi‐	
or	single	shank	based	on	compression	wave	velocity	measurements	in	the	area.		Controlled	blasting	
(pre‐splitting	or	line	drilling)	should	be	used	to	excavate	the	final	vertical	face,	control	damage	to	
the	rock	mass,	and	limit	backbreak.		Rock	reinforcement	(rock	bolts)	will	be	installed	along	the	final	
excavation	slopes	as	the	excavation	progresses	to	enable	work	to	proceed	below	the	high	rock	cuts.		
Drilling	equipment	will	be	required	for	controlled	blasting	and	installation	of	rock	reinforcement.	

All	excavated	materials	will	be	hauled	offsite	for	disposal.		In	an	effort	to	expedite	the	excavation,	10	
hour	(7	am	to	5	pm)	work	days	are	anticipated.		Work	will	be	limited	to	a	normal	five	day	a	week	
schedule,	with	weekend	work	allowed	per	City/County	approval	on	a	case	by	case	basis.	The	traffic	
study	is	currently	being	completed	and	based	upon	its	outcome	additional	requirements	will	be	
included	within	the	project	specifications.	

Traffic	Control	on	Oakvale	Road	is	anticipated	to	be	minimal,	constrained	to	the	transitions	from	
the	existing	road	to	the	new	road.		One	lane	of	traffic	will	be	open	at	all	times	with	flaggers	as	
needed.		During	the	transition	construction	from	the	existing	road	to	the	new	road,	phasing	will	be	
required.		Access	to	the	residents	located	to	the	east	on	Oakvale	Road	will	be	maintained	with	one	
lane	open	at	all	times.	Phasing	details	will	be	developed	as	part	of	the	detailed	design.		Traffic	
control	will	be	developed	by	the	Contractor	based	on	the	California	Manual	on	Uniform	Traffic	
Control	Devices.			

2.5  DRAINAGE STUDY 
A	drainage	study	was	prepared	to	support	the	construction	plans	for	the	re‐alignment	of	Oakvale	
Road.		Proposed	improvements	consist	of	6‐inch	curb	&	gutter,	asphalt	concrete,	an	18‐inch	storm	
drain,	catch	basin,	headwall,	rip‐rap,	and	a	brow	ditch	at	the	top	of	the	proposed	slope.		Since	the	
realignment	section	of	the	road	remains	the	same	from	existing	conditions	there	will	be	no	net	
change	in	impervious	surface.		In	addition,	the	drainage	pattern	for	the	proposed	condition	mimics	
the	existing	condition,	in	that	ultimately	all	the	stormwater	flows	towards	Lake	Wohlford	in	both	
conditions.		The	study	was	prepared	to	analyze	the	capacity	of	the	existing	culvert	near	the	
beginning	of	the	improvements,	to	analyze	the	capacity	of	the	proposed	18‐inch	RCP	storm	drain,	
and	analyze	the	depth	of	flow	in	Oakvale	Road	during	a	100	year	storm	event.		See	Appendix	C	for	
additional	details.			

2.6  PERMITTING REQUIREMENTS 
The	following	permits	are	anticipated	to	be	required	for	this	project.		The	permit	applications	are	
included	in	Appendix	D.The	following	permits	are	anticipated	to	be	required	for	design	approval:	

 Encroachment	Permit:		The	City	will	submit	the	application	to	encroach	upon	the	County	road.	
 Request	for	a	Design	Exception	to	a	Road	Standard:	The	Request	for	a	Design	Exception	will	
be	submitted	due	to	the	reduced	shoulder	and	parkway	width.		Based	upon	conversations	with	
the	County	the	proposed	road	realignment	(12	ft	lanes,	2	ft	shoulders)	will	match	the	existing	
road.	

 Road	Opening	(Remandment):		The	road	opening	notice	will	be	submitted.	
 Grading	Permit:		The	grading	plans	and	application	will	be	submitted.		The	Contractor	will	
obtain	the	permit	during	construction.	
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The	following	permits	are	anticipated	to	be	required	for	Construction:	
 Traffic	Control:	The	Contractor	will	submit	the	application	for	the	Traffic	Control	permit.		Traffic	
Control	Drawings	will	be	developed	as	part	of	the	project	contract	documents.	

 Grading	Permit:		The	Contractor	will	obtain	the	permit.	
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1. SEE DWG. C-3 FOR STRIPING & SIGNING DETAILS & NOTES.

2. SEE DWG. C-5 FOR STORM DRAIN PROFILES.

3. RIP RAP PER SDRSD D-40, TYPE 2, ROCK CLASS= NO. 2 BACKING,
1.1 FOOT THICK, FILTER BLANKET= 1/4" AGGREGATE, 1.0 FOOT THICK.

4. REMOVE EXISTING PAVEMENT AT OAKVALE ROAD ONCE NEW ALIGNMENT IS CONSTRUCTED.
DAM ACCESS SHALL BE MAINTAINED FROM THE WEST END OF THE OAKVALE RD REALIGNMENT
DURING CONSTRUCTION.  ONCE CONSTRUCTION IS COMPLETE ACCESS SHALL BE FROM THE NEW 
TEMP. ACCESS ROAD.
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1. UPON APPROVAL FROM THE CITY OF ESCONDIDO, THE CONTRACTOR SHALL PERFORM PHASE
1-BASE PAVING TO A THICKNESS EQUAL TO EXISTING PAVEMENT THICKNESS PLUS 1" AS
SHOWN ON THE PLAN AND PROFILE DRAWINGS.

2. THE PAVEMENT REPAIR SHALL BE TRUE TO GRADE AND CROSS-SECTION AS DESCRIBED IN
SECTION 302-5.6.2 SSPWC (GREEN BOOK).

3. THE CONTRACTOR SHALL RE-STRIPE ANY LANE DELINEATION THAT HAS BEEN REMOVED OR
DEGRADED BY THE WORK IMMEDIATELY OR SHALL INSTALL AND MAINTAIN TEMPORARY CHIP
SEAL MARKERS UNTIL STRIPING IS PLACED. ALL RAISED PAVEMENT MARKERS (RPMs) SHALL
BE REPLACED AFTER STRIPING.

4. COMPACTION TESTS ARE REQUIRED FOR ALL TRENCH BACKFILL, INCLUDING EMBEDMENT.
COMPACTION FAILURE MUST BE CORRECTED IMMEDIATELY.

5. PAVEMENT MATERIAL AND SURFACING SHALL MATCH EXISTING.

6. PHASE II PAVING SHALL OCCUR AFTER FINAL TRANSITIONS ARE COMPLETED.

7. A TACK COAT OF ASPHALTIC EMULSION SHALL BE APPLIED TO THE EXISTING AC AT ALL
CONTACT SURFACES TO PLACING NEW AC.

8. AC RESURFACING SHALL BE SEAL COATED WITH AN EMULSIFIED ASPHALT AND COVERED WITH
SAND CHIP SEALING SHALL BE APPLIED AS REQUIRED BY THE COUNTY.
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STRIPE PER
 DETAIL 22 OF
CALIFORNIA MUTCD

SINGLE WHITE STRIPE
PER DETAIL 27B
CALIFORNIA MUTCD

SINGLE WHITE STRIPE
PER DETAIL 27B
CALIFORNIA MUTCD

    MANUAL ON  UNIFORM TRAFFIC CONTROL DEVICES (FHWA'S MUTCD 2003 REVISION 1, AS
    AMENDED  FOR USE IN CALIFORNIA), CALTRANS STANDARD  SPECIFICATIONS (JULY 2006

3.  ALL  SIGNING  AND  STRIPING  IS  SUBJECT  TO THE APPROVAL OF THE CITY AND COUNTY
    PUBLIC WORKS DIRECTOR OR HIS REPRESENTATIVE, PRIOR TO INSTALLATION.
4.  ANY DEVIATION FROM THESE SIGNING AND STRIPING PLANS SHALL BE APPROVED BY THE

    AND MARKINGS  WITHIN A 500' PERIMETER  OF  THE  CONSTRUCTION  PROJECT WILL BE

    CITY AND COUNTY PUBLIC WORKS DIRECTOR OR HIS REPRESENTATIVE PRIOR TO INSTALLATION.

    STENCILS.

1.  THE CONTRACTOR IS RESPONSIBLE FOR INSTALLING ALL SIGNING AND STRIPING.
2.  SIGNING, STRIPING AND PAVEMENT MARKINGS  SHALL  CONFORM TO THE CALIFORNIA

LEGENDS BY GRINDING. DEBRIS SHALL BE PROMPTLY REMOVED BY THE CONTRACTOR.

ENGINEER OF WORK AND CITY AND COUNTY PUBLIC WORKS DIRECTOR PRIOR TO ANY CHANGE 

5.  ALL  SIGNING  AND  STRIPING  SHALL  BE  REFLECTIVE PER CALTRANS SPECIFICATIONS.
    STRIPING SHALL BE REPAINTED TWO WEEKS AFTER INITIAL PAINTING. SIGNING SHALL USE
    ENCAPSULATED LENS REFLECTIVE SHEETING (HIGH INTENSITY OR EQUAL).
6.  PRIOR TO  FINAL  ACCEPTANCE  OF  STREET IMPROVEMENTS, ALL STREET STRIPING 

7.  EXACT  LOCATION  OF STRIPING  AND  STOP  LIMIT LINES SHALL BE APPROVED BY THE

8.  CONTRACTOR SHALL REMOVE ALL CONFLICTING PAINTED LINES, MARKINGS AND PAVEMENT

9.  ALL  PAVEMENT  LEGENDS  SHALL  BE  THE  LATEST VERSION OFTHE CALTRANS METRIC

10. LIMIT  LINES SHALL BE FIELD LOCATED. 
    

    RESTORED TO A "LIKE NEW"  CONDITION, IN A MANNER MEETING THE APPROVAL OF THE
    CITY INSPECTOR.

11. ALL  LIMIT LINES, PAVEMENT ARROWS AND PAVEMENT LEGENDS SHALL BE THERMOPLASTIC
    UNLESS OTHERWISE SPECIFIED.

12. ALL SIGNS SHALL BE STANDARD SIZE AS SHOWN IN THE CALIFORNIA MANUAL ON UNIFORM
    TRAFFIC  CONTROL  DEVICES  (FHWA'S MUTCD 2003 REVISION1, AS AMENDED FOR USE IN

13. SIGN POSTS SHALL BE  SQUARE PERFORATED STEEL TUBING WITH BREAKAWAY BASE PER
    SAN DIEGO REGIONAL STANDARD DRAWING M-45.
14. WHEN A SIGN IS ATTACHED TO A POLE,  IT SHALL BE MOUNTED USING A STANDARD COUNTY 
    OF SAN DIEGO MOUNTING BRACKET WITH STRAPS.
15. EXISTING SIGNS REMOVED BY THE CONTRACTOR SHALL BE DELIVERED BY THE CONTRACTOR
    TO THE CITY OF ESCONDIDO.

    OR LATEST VERSION THEREOF), THESE PLANS AND THE SPECIAL PROVISIONS.

    CALIFORNIA) UNLESS OTHERWISE SPECIFIED. SIGN TYPE, LOCATION & INSTALLATION

FUTURE
COUNTY ROAD
SIGN, AS NEEDED**6'

1'

12.5'

SINGLE WHITE STRIPE
PER DETAIL 27B
CALIFORNIA MUTCD

DOUBLE YELLOW 

DETAIL 22 OF
CALIFORNIA MUTCD

EDGE OF 

6    11

**SIGN TYPE, LOCATION & INSTALLATION BY COUNTY

PAVEMENT

EDGE OF 
PAVEMENT

STRIPE PER

DOUBLE YELLOW 

OF SIGNS SHALL BE BY COUNTY.

IN THE FIELD.
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SEDIMENT
WATER WITH
RUNOFF

GRAVEL 

SEDIMENT
CONCRETE BLOCK

WITH GRATE
DROP INLET

OVERFLOW FILTERED WATER
WIRE SCREEN

   THE POSTS.
2. STAPLE WIRE FENCING TO 

   ALONG THE LINE OF POSTS.
   TRENCH UPSLOPE FROM AND
   4 BY 4 IN (10 BY 10 CM)
1. SET POSTS AND EXCAVATE A

WIRE
FILTER FABRIC

4 IN (10 CM)

   EXCAVATED SOIL.
4. BACKFILL AND COMPACT THE

   INTO THE TRENCH.
   THE WIRE FENCE AND EXTEND IT
3. ATTACH THE FILTER FABRIC TO

GRAVEL BAGS OVERLAP

THREE LAYERS OF GRAVEL BAGS

3 FT (0.9 M) MIN.

WITH ENDS OVERLAPPEDACTS AS SPILLWAY
GAP BETWEEN BAGS

RUNOFF

ONTO CURB

ENTRANCE
TO THE CONSTRUCTION

FENCE/BARRIER TO
RESTRICT TRAFFIC 

24'MIN.

RACKS

STEEL SHAKER
PLATES/RUMBLE

RADIUS
20'MIN

FILTER FABRIC
2" MINUS ROCK

PUBLIC RIGHT-
OF-WAY

PUBLIC RIGHT-OF-WAY

50'MIN.

50'MIN.
EXISTING GROUND

30'MIN.

BETWEEN STABILIZED CONSTRUCTION
ENTRANCE AND PUBLIC RIGHT-OF-
WAY

PROFILE

PLAN

12" MIN.

PROVIDE APPROPRIATE TRANSITION

SPACING
STAKES MAX 4'
3/4"x3/4" WOODS

4" MIN.
FIBER ROLL

VARIES
SLOPE

ROLLS
FIBER

8' TO 10'
VARIES BETWEEN
VERTICAL SPACING

CONTOUR
ROLL ALONG A LEVEL
NOTE: INSTALL FIBER SEE DETAIL ABOVE

12" MIN

4" MAX

4' 
MAX

4' 
MAX

4' 
MAX

4' 
MAX

 FILTER

5. AFTER UTILITY TRENCHES ARE BACKFILLED AND COMPACTED, THE SURFACES

   DURING AND AFTER EVERY RUNOFF PRODUCING STORM, IF POSSIBLE, MAINTENANCE
11.ALL EROSION CONTROL DEVICES WITHIN THE DEVELOPMENT SHOULD BE MAINTAINED

10.GRAVELBAGS AND FILL MATERIAL SHALL BE STOCKPILED AT INTERVALS, READY FOR USE

9. PROVIDE A GRAVELBAG SILT BASIN OR TRAP BY EVERY STORM DRAIN INLET TO PREVENT

              GRADE OF CHANNEL               INTERVALS BETWEEN CHECK DAMS

7. PROVIDE VELOCITY CHECK DAMS IN ALL UNPAVED GRADED CHANNELS AT THE INTERVALS

   DAMS PROVIDED AT THE BASE OF ALL DRIVEWAYS DRAINING INTO THE STREET.
6. ALL BUILDING PADS SHOULD BE SLOPED TOWARDS THE DRIVEWAYS AND VELOCITY CHECK

   FLOW AT FREQUENT INTERVALS WHERE TRENCHES ARE NOT ON THE CENTERLINE OF A
   WATER IN THE TRENCH AREA.  CARE SHOULD BE EXERCISED TO PROVIDE FOR CROSS
   OVER SUCH TRENCHES SHALL BE MOUNDED SLIGHTLY TO PREVENT CHANNELING OF

   CREWS WOULD BE REQUIRED TO HAVE ACCESS TO ALL AREAS.

   WHEN REQUIRED.

   SEDIMENT FROM ENTERING DRAIN SYSTEM.

   INDICATED BELOW:

   CROWNED STREET.

%                        25 FEET
%                       50 FEET

%                   100 FEET
% TO 6

              LESS THAN 3

              OVER 6
              3

   INTERVALS PRESCRIBED BETWEEN GRAVELBAG BLOCKING SHALL DEPEND ON THE SLOPE OF
   SURFACE OF THE STREET.  GRAVELBAGS ARE TO BE PLACED WITH LAPPED COURSES.  THE
   DOUBLE ROW OF GRAVELBAGS WITH A TOP ELEVATION TWO GRAVELBAGS BELOW THE GRADED
4. ALL UTILITY TRENCHES SHALL BE BLOCKED AT THE PRESCRIBED INTERVALS WITH A 

   SHALL BE PLUGGED WITH GRAVELBAGS FROM TOP OF PIPE TO TOP OF DIKE.
3. UTILITY TRENCHES THAT ARE CUT THROUGH BASIN DIKES OR BASIN INLET DIKES

2. SEDIMENTATION BASINS MAY NOT BE REMOVED OR MADE INOPERATIVE WITHOUT PRIOR

   STABILIZING VEGETATION HAS BECOME WELL ESTABLISHED ON ALL ERODIBLE SLOPES.
   BASINS SHOULD BE SEMI-PERMANENT STRUCTURES THAT WOULD REMAIN UNTIL SOIL
   CLEANED TO DESIGN CONTOURS AFTER EVERY RUNOFF PRODUCING STORM.  THE
   AREA PRODUCING SEDIMENT RUNOFF.  THE BASINS SHALL BE MAINTAINED AND
1. THE SEDIMENT BASINS SHALL BE PROVIDED AT THE LOWER END OF EVERY DRAINAGE

 CITY/COUNTY.
  THE CITY/COUNTY. THE DEVELOPER SHALL REPAIR ANY ERODED SLOPES AS DIRECTED BY THE 
   BASINS AND KEEP THESE FACILITIES CLEAN AND FREE OF SILT AND SAND AS DIRECTED BY
   SHALL REMOVE ALL SOIL INTERCEPTED BY THE GRAVEL BAGS, CATCH BASINS AND DESILTING
   CRIBED ABOVE UNTIL RELIEVED OF THE SAME BY THE CITY/COUNTY. THE DEVELOPER
7. THE DEVELOPER TO MAINTAIN THE PLANTING AND EROSION CONTROL MEASURES DES-

 GRADED OR EXCAVATED AREAS AS REQUIRED BY THE CITY/COUNTY
   IN UNPAVED STREETS WITH GRADIENTS IN EXCESS OF 2% AND ON OR IN OTHER
6. GRAVEL BAG CHECK DAMS TO BE PLACED IN A MANNER APPROVED BY THE CITY/COUNTY

5. CATCH BASINS, DESILTING BASINS AND STORM DRAIN SYSTEM SHALL BE INSTALLED TO

    THE EXPOSURE OF CUT SLOPES AND/OR THE CREATION OF EMBANKMENT SLOPES.
   30,  APPROVED SLOPE PROTECTION MEASURES SHALL PROCEED IMMEDIATELY BEHIND 
   AN EQUAL TREATMENT APPROVED BY THE CITY/COUNTY BETWEEN OCTOBER 1 AND APRIL
   1 ALL CUT AND FILL SLOPES SHALL BE STABILIZED WITH A HYDROMULCH MIXTURE OR
4. AS SOON AS CUTS OR EMBANKMENTS ARE COMPLETED, BUT NOT LATER THAN OCTOBER

3. MANUFACTURED SLOPES AND PADS SHALL BE ROUNDED VERTICALLY AND HORIZONTALLY

2. TOPS OF ALL SLOPES TO BE DIKED OR TRENCHED TO PREVENT WATER FROM FLOWING

   FACILITIES TO THE SATISFACTION OF THE CITY/COUNTY THAT WILL ALLOW WATER
   CAN FLOW FROM THE PADS WITHOUT CAUSING EROSION, OR CONSTRUCT DRAINAGE
   FLOWING FROM THE PAD UNTIL THE STREETS AND DRIVEWAYS ARE PAVED AND WATER
1. ALL BUILDING PADS TO BE DIKED AND THE DIKES MAINTAINED TO PREVENT WATER FROM

   THE GROUND SURFACE BUT NOT TO EXCEED THE FOLLOWING:

   APPROVAL OF THE CITY/COUNTY.

SILTATION AND SEDIMENT CONTROL MEASURES NOTES:

   THE SATISFACTION OF THE CITY/COUNTY.

%                   25 FEET
%                  50 FEET
%                  100 FEET

%                200 FEET MAX

              GRADE OF THE STREET             INTERVAL

                  OVER 10
% TO 10
% TO 4

                 LESS THAN 2

                  4
                  2

   AS APPROPRIATE TO BLEND WITH THE SURROUNDING TOPOGRAPHY.

   OVER THE CREST OF SLOPES.

  TO DRAIN FROM THE PAD WITHOUT CAUSING EROSION.

12.PROVIDE ROCK RIPRAP ON CURVES AND STEEP DROPS IN ALL EROSION PRONE
   DRAINAGE CHANNELS DOWNSTREAM FROM THE DEVELOPMENT.  THIS PROTECTION WOULD
   REDUCE EROSION CAUSED BY THE INCREASED FLOWS THAT MAY BE ANTICIPATED FROM
   DENUDED SLOPES, OR FROM IMPERVIOUS SURFACES.

13.ANY PROPOSED ALTERNATE CONTROL MEASURES MUST BE APPROVED IN ADVANCE BY
   ALL RESPONSIBLE AGENCIES: I.E., COUNTY ENGINEER, DEPARTMENT OF SANITATION AND
   FLOOD CONTROL, OFFICE OF ENVIRONMENTAL MANAGEMENT, ETC.

1. DURING THE RAINY SEASON THE AMOUNT OF EXPOSED SOIL ALLOWED AT ONE TIME SHALL NOT
   EXCEED THAT WHICH CAN BE ADEQUATELY PROTECTED BY THE PROPERTY OWNER IN THE EVENT
   OF A RAINSTORM.  125 % OF ALL SUPPLIES NEEDED FOR BMP MEASURES SHALL BE RETAINED ON
   THE JOB SITE IN A MANNER THAT ALLOWS FULL DEPLOYMENT AND COMPLETE INSTALLATION IN
   48 HOURS OR LESS OF A FORECAST RAIN.

2. NO AREA BEING DISTURBED SHALL EXCEED 50 ACRES AT ANY GIVEN TIME WITHOUT
   DEMONSTRATING TO THE CITY/COUNTIES SATISFACTION THAT ADEQUATE
   EROSION AND SEDIMENT CONTROL CAN BE MAINTAINED.  ANY DISTURBED AREA THAT IS NOT
   ACTIVELY GRADED FOR 10 DAYS MUST BE FULLY PROTECTED FROM EROSION. UNTIL ADEQUATE
   LONG TERM PROTECTIONS ARE INSTALLED, THE DISTURBED AREA SHALL BE INCLUDED WHEN
   CALCULATING THE ACTIVE DISTURBANCE AREA.  ALL EROSION CONTROL MEASURES SHALL
   REMAIN INSTALLED AND MAINTAINED DURING ANY INACTIVE PERIOD.

3. THE PROPERTY OWNER IS OBLIGATED TO INSURE COMPLIANCE WITH ALL APPLICABLE
   STORMWATER REGULATIONS AT ALL TIMES.  THE BMP'S (BEST MANAGEMENT PRACTICES)
   THAT HAVE BEEN INCORPORATED INTO THIS PLAN SHALL BE IMPLEMENTED AND
   MAINTAINED TO EFFECTIVELY PREVENT THE POTENTIALLY NEGATIVE IMPACTS OF THIS
   PROJECT'S CONSTRUCTION ACTIVITIES ON STORMWATER QUALITY.  THE MAINTENANCE OF
   THE BMP'S IS THE PERMITTEE'S RESPONSIBILITY, AND FAILURE TO PROPERLY INSTALL OR
   MAINTAIN THE BMP'S MAY RESULT IN ENFORCEMENT ACTION BY THE CITY/COUNTY 
    OR OTHERS.  IF INSTALLED BMP'S FAIL, THEY MUST BE REPAIRED OR REPLACED
   WITH AN ACCEPTABLE ALTERNATE WITHIN 24 HOURS, OR AS SOON AS SAFE TO DO SO.

8. PROVIDE VELOCITY CHECK DAMS IN ALL PAVED STREET AREAS ACCORDING TO INTERVALS

              GRADE OF STREET

2% TO 4%
              LESS THAN 2%

  INDICATED BELOW. VELOCITY CHECK DAMS MAY BE CONSTRUCTED OF GRAVEL BAGS, TIMBER
OR OTHER EROSION RESISTANT MATERIALS APPROVED BY THE CITY/COUNTY, AND 
SHALL EXTEND COMPLETELY ACROSS THE STREET OR CHANNEL AT RIGHT ANGLES TO THE
CENTERLINE. VELOCITY CHECK DAMS MAY ALSO SERVE AS SEDIMENT TRAPS.

INTERVALS NO. OF BAGS HIGH

4% TO 6%

MORE THAN 10%
6% TO 10%

50 FEET

25 FEET
50 FEET

100 FEET
AS REQUIRED. 200' MAX

1

2
2

1
1

SHALLOWER SLOPES AND 4000 POUNDS PER ACRE FOR SLOPES STEEPER THAN 2:1.
-APPLICATION RATES SHALL BE 3500 POUNDS PER ACRE MINIMUM FOR 2:1 OR

THE USE OF BFM IS SUBJECT TO THE FOLLOWING LIMITATIONS AND RESTRICTIONS:

-BFM SHALL BE APPLIED AT LEAST 24 HOURS BEFORE OR AFTER RAINFALL.

THE TOP OF SLOPES TO DIVERT FLOW FROM THE FACE OF THE SLOPE.
-THE SITE MUST BE PROTECTED WITH BROW DITCHES AND/OR DIVERSION BERMS AT

MULTIPLE ANGLES).
-BFM SHALL BE APPLIED TO PROVIDE 100% COVERAGE (I.E. APPLICATION FROM 

CONJUNCTION WITH SEEDED EROSION CONTROL VEGETATION.
-FOR PERMANENT EROSION CONTROL PURPOSES, BFM MUST BE INSTALLED IN

INSTALLED IN ACCORDANCE WITH THE APPROVED APPLICATION RATES AND COVERAGE
-A LETTER FROM THE HYDROSEED CONTRACTOR CERTIFYING THAT THE BFM HAS BEEN

REQUIREMENTS SHALL BE SUBMITTED TO THE CITY/COUNTY INSPECTOR FOR APPROVAL.

RATE LBS./ACRE

2,200 LBS/ACRE

150 LBS/ACRE

400 LBS/ACRE

ALYSSUM SPECIES

BOTANICAL NAME

ALYSSUM SPECIES

GAZANIA 'PIXIE DWARF'

LIMONIUM PEREZI

VERBENA TENUISECTA

FERTILIZER 16-20-0

BINDER-TERRA TAC #3

MULCH-CONWEB FIBER

THE FOLLOWING MATERIALS SHALL BE IN THE MIX:

'ROYAL CARPET'

COMMON NAME

TOTAL POUNDS PER ACRE

'CARPET OF SNOW'

DWARF CLUMPING GAZANIA

SEA LAVENDER

MOSS VERBENA

MIN% PURE/GERM

4

3

4

18

3

4 98/80

90/40

65/5

90/75

98/80

OF HYDRAULIC MULCH. THE EMULSION MUST BE DESIGNED TO PROTECT SOIL, PREVENT EROSION, AND

-COVERAGE AND CONCENTRATION: FOR EACH ACRE COVERED, THE MINIMUM APPLICATION VOLUME SHALL
BE 10 GALLONS NON-TOXIC WATER-PERMEABLE SOIL-STABILIZING LIQUID EMULSION WITH 3,000 LBS.

-THE APPLICATION AREA MUST BE PROTECTED BY BROW DITCHES AND OR DIVERSION BERMS AT
TOP OF SLOPES TO DIVERT FLOW FROM THE FACE OF THE PROTECTED SLOPE.

-THE SFM SHALL BE APPLIED AT LEAST 24 HOURS BEFORE OR AFTER RAINFALL AND SHALL BE
APPLIED TO PROVIDE 100% COVERAGE (I.E. APPLIED FROM MULTIPLE DIRECTIONS AND ANGLES).

THE USE OF SFM IS SUBJECT TO THE FOLLOWING LIMITATIONS AND RESTRICTIONS:

-SFM MAY BE USED FOR TEMPORARY EROSION CONTROL FOR DISTURBED AREAS WITH A SLOPE
RATIO OF 1 VERTICAL TO 2 HORIZONTAL OR SHALLOWER, INCLUDING PAD AND SEPTIC FIELD AREAS.

FLOCCULATE (CLUMP) SEDIMENT.

WITH APPROVED APPLICATION RATES, COVERAGE, AND MANUFACTURER'S DILUTION RATIO SHALL BE
-A LETTER FROM THE HYDROSEED CONTRACTOR CERTIFYING THE SFM WAS INSTALLED IN ACCORDANCE

SUBMITTED TO THE CITY/COUNTY FOR APPROVAL.

SEEDED EROSION CONTROL VEGETATION OR HAND PLANTINGS. AS WITH ALL OTHER APPLICATIONS,
-FOR PERMANENT EROSION CONTROL PURPOSES, SFM MUST BE INSTALLED IN CONJUNCTION WITH

SFM WILL NOT BE CONSIDERED PERMANENT UNTIL 70% VEGETATION ESTABLISHMENT.
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1.0 Objective 
 
Determine the factor of safety for the rock slope near Oakvale Road.  Provide preliminary rock bolt design for 
reinforcement (if needed) and estimate preliminary quantities. 
 
2.0 References 
 

1. Kleinfelder, Geotechnical Data Report, Amendment No. 1, Wohlford Dam Replacement Design Project, prepared for 
the City of Escondido, May 31, 2013. 

2. CalTrans Geotechnical Manual, “Rock Cut Slope Design”, June 2013 
<http://www.dot.ca.gov/hq/esc/geotech/geo_manual/manual.html> (March 3, 2014). 

3. Black & Veatch, Technical Memorandum – Spectral Matching, Revision 0, January 24, 2014. 
4. Crystal Dirks <TaborCV@bv.com>, “RE: Oakvale RD 30% Design: Rock Cut Stability Text,” February 27, 2014, office 

communication (March 3, 2014). 
5. US Army Corps of Engineers, Rock Reinforcement, Engineering Manual 1110-1-2907, February 15, 1980. 
6. US Army Corps of Engineers, Rock Foundations, Engineering Manual 1110-1-2908, November 30, 1994. 
7. Hoek, E., “Practical Rock Engineering”, 2007 <http://www.rocscience.com/hoek/pdf/Practical_Rock_Engineering.pdf> 

(January 31, 2013) 
8. Williams Form Engineering Corp, Ground System Engineering, No. 112 

<http://www.williamsform.com/Contact_Us/PDFs/Ground_Anchor_Systems.pdf> (March 3, 2014). 
 
3.0 Design Basis 
 

1. Reference 1 provides the results of laboratory tests on rock cores that include unconfined compressive strength 
(UCS) tests, measurements of dry unit weight (UW), and direct shear tests.  Based on these tests, the minimum 
UCS of the rock is 22,500 psi, the average UW of the rock is 167 pcf, the shear intercept (c) along the discontinuity 
(likely due to surface roughness) is assumed to be about 5 psi based on the direct shear tests, and the average 
initial friction angle (finitial) is about 40 degrees and the average final friction angle (ffinal) is 30 degrees based on 
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the direct shear tests.  These values are similar to the values measured at boring KB-304 of finitial = 51.7 degrees 
and ffinall = 29.5 degrees.  The shear intercept s from the direct shear tests ranged from 0 to 6 psi for the initial 
failure envelopes and 0 to 15.7 psi for the final failure envelopes.  The average value for the final failure envelope 
of about 5 psi is used. 

2. Reference 1 provides the depth to groundwater at the closest boring (KB-304) to the proposed rock slope.  The 
closest boring is near the toe of the proposed slope.  The depth to groundwater is 42 feet and the rock slope is 
assumed to be fully drained. 

3. Reference 1 indicates the rock type is granite and that the rock is very hard with relatively high RQD value (90+ 
percent).  Discontinuity orientations are based on the results of geostructural data collected at the ground surface 
near the Oakvale Road and downhole televiewer data collected in boring KB-304 (Reference 1). 

4. The required FS for design is 1.5 for static conditions (Reference 2). 
5. The required FS for design is 1.0 for pseudo-static conditions (Reference 2). 
6. The design peak ground acceleration (PGA) at the site is 0.29 g (Reference 3) 

 
3.1 Assumptions 
 

1. The data collected in boring KB-304 is representative of the conditions in the rock slope along Oakvale Road. 
2. The geostructural data collected along Oakvale Road is representative of the conditions in the rock slope. 
3. A FS greater than 1.5 is not required due to the proximity of the rock cut to the Lake Wohlford Dam.  The 

Reference 2 criteria apply. 
 
4.0 Definition of Units & Constants 
 
‘ = feet         “=inch psi = pounds per square inch psf = pound per square foot (144*psi) 
ft = feet        lbs = pound in =inch    T= ton (2000 pounds, 2 kips) 
kips = 1000 pounds) FS = Factor of Safety 
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1.0 Objective 
 
Revision 1 makes minor modifications to Figures 5-8 and 5-9 to plot the 40 degree friction angle and not the 45 degree 
friction angle, and change the text in Section 5.4 to correctly state the ultimate strength of the R71 150 KSI All-Thread Bar is 
237,000 psi. These changes are made based on comments received on the 30 percent design memorandum. 
 
Revision 1 also adds a global stability analysis to this calculation that considers the cut slope with the road and dam 
excavation. 
 
 
2.0 References 
 

1. Same as Revision 0. 
 
3.0 Design Basis 
 

1. Same as Revision 0. 
 
3.1 Assumptions 
 
Same as Revision 0 with the addition that the rock bolts installed in the cut slope above the road will prevent a failure 
surface from forming in the reinforced portions of the slope.
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i 

EXECUTIVE SUMMARY 

The Oakvale Road Realignment project (“Project”), proposes to realign and straighten an 
approximately 1,200 foot stretch of Oakvale Road near the Lake Wohlford Dam. The Project site is 
located on Oakvale Road, approximately 750 feet east of its intersection with Lake Wohlford Road 
in an unincorporated area of San Diego County, just east of the City of Escondido. The Project will 
result in the removal of 56,000 cubic yards (cy) of material via truck to quarry locations outside of 
the area. The project study area includes four (4) intersections and two (2) roadway street segments. 
The traffic analyses for the project were conducted in accordance with the City of Escondido’s 
Traffic Impact Study Guidelines. The following scenarios are evaluated in this report: 

 Existing 
 Existing + Project 
 Existing + Cumulative Projects 
 Existing + Project + Cumulative Projects  

The Project traffic generation calculations were conducted using a site-specific trip generation 
methodology described in detail in Section 5.0. Based on the number of employees, truck trips, and 
other Project characteristics, the Project is calculated to generate 497 daily trips with 59 trips 
(32 inbound/ 27 outbound) in the AM peak hour and 86 trips (30 inbound/ 56 outbound) during the 
PM peak hour. The duration of construction traffic will be four (4) months. 

Project traffic was distributed via identified truck routes. The distribution was developed with 
respect to the Project’s location relative to local destinations and regional access via I-15 and the 
roadway characteristics and existing traffic patterns on the truck routes. 

Cumulative projects were accounted for based on research conducted by LLG within the City of 
Escondido and County of San Diego, and an interpolated growth rate based on Year 2035 volumes 
and existing traffic counts was applied. 

A Horizon Year (2035) analysis was not conducted since there will be no traffic volumes on the 
street system once the realignment of Oakvale Road is complete.  

Based on the City of Escondido significance criteria, no significant impacts were identified. 
Therefore no mitigation measures are proposed.  
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TRAFFIC IMPACT ANALYSIS 

OAKVALE ROAD REALIGNMENT 
Escondido, California 

July 29, 2014 
 
 
1.0 INTRODUCTION 

Linscott, Law and Greenspan, Engineers (LLG) have prepared the following traffic impact analysis 
to assess the impacts to the street system as a result of the Oakvale Road Realignment project 
(“Project”), which proposes to realign and straighten an approximately 1,200 foot stretch of Oakvale 
Road near the Lake Wohlford Dam. The Project site is located on Oakvale Road, approximately 750 
feet east of its intersection with Lake Wohlford Road in an unincorporated area of San Diego 
County, just east of the City of Escondido. 

Figure 1–1 shows the Project vicinity and Figure 1–2 illustrates, in more detail, the site location. 

The traffic analysis presented in this report includes the following: 

 Project Description 
 Existing Conditions  
 Analysis Approach and Methodology 
 Significance Criteria 
 Analysis of Existing Conditions  
 Project Trip Generation/Distribution/Assignment 
 Cumulative Projects 
 Analysis of Near-term Scenarios  
 Significance of Impacts and Mitigation Measures 
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2.0 PROJECT DESCRIPTION 

2.1 Project Description 

The City of Escondido (City) plans to realign an approximately 1,200 foot stretch of Oakvale Road near 
the Lake Wohlford Dam, straightening the road and moving it toward the south. This will be 
accomplished by excavating into the adjacent slope to remove approximately 56,000 cubic yards of rock 
and earth and create space for realigning the road, which would be shifted a maximum distance of 
approximately 150 feet to the south of the existing alignment. 

Once the rock and earth is removed from the hillside, it would be stockpiled on site and loaded into  
10-cubic-yard (cy) dump trucks for hauling down the mountain to a nearby quarry. For planning 
purposes, project engineers have indicated that the hauling phase would entail approximately 70 trips per 
day.  

Oakvale Road would remain open to traffic during project construction, though the eastbound lane may 
be periodically closed to enable more room for construction vehicle access or construction staging. A 
traffic control plan would be prepared that would identify measures to maintain traffic safety and ensure 
emergency access throughout project construction. 

Roadway excavation is scheduled to begin in May 2015. The hauling phase of the project is expected to 
last approximately four months. Final construction completion is expected in December 2015. 

2.2 Project Location 

The project is located on Oakvale Road, approximately 750 feet east of its intersection with Lake 
Wohlford Road and immediately south of Lake Wohlford Dam, in an unincorporated area of the County 
of San Diego east of the City of Escondido. Oakvale Road is a County of San Diego roadway. The 
surrounding land, including the Lake Wohlford dam and reservoir, is owned by the City of Escondido. 
With the exception of the Lake Wohlford Dam, the project setting is one of rural, natural open space and 
vegetation with dense chaparral and oak trees. The area is characterized by steep and rocky topography. 
Oakvale Road provides access to a small community of single-family residences located south of the 
dam, approximately 0.5 mile east of the project site. 
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3.0 EXISTING CONDITIONS 

3.1 Study Area 

The study area was determined in accordance with the City of Escondido’s published Traffic Impact 
Analysis Requirement Guidelines (2014). Further details on the City’s guidelines for developing the 
study area can be found in Section 4.0. The study area includes the following four (4) existing public 
intersections and two (2) street segments. 

Intersections: 

1. Lake Wohlford Road / Oakvale Road 
2. Lake Wohlford Road / Valley Center Road 
3. Valley Parkway / El Norte Parkway 
4. Valley Parkway / Bear Valley Parkway 

Segments: 

Lake Wohlford Road 
Valley Center Road to Oakvale Road 

Valley Parkway 
El Norte Parkway to Lake Wohlford Road 

 

3.2 Existing Transportation Conditions 

The following is a brief description of the streets in the Project area. Roadway classifications are 
taken from the City of Escondido’s General Plan Mobility Element (2011).  

Lake Wohlford Road is a generally east/west facility with portions in both the City of Escondido 
and the unincorporated area of the County of San Diego. The majority of the roadway in the Project 
vicinity is within the City of Escondido where it is classified as a Local Collector. It is currently 
constructed as a two-lane undivided roadway with narrow shoulders and no passing lanes, through 
generally steep and mountainous terrain. The posted speed limit is 50 mph. 

Valley Parkway is a north/south roadway within the City of Escondido and is classified as a Prime 
Arterial in the vicinity of the Project. From Bear Valley Parkway to Beven Drive, Valley Parkway is 
currently built as a five-lane divided roadway. From Beven Drive to Lake Wohlford Road, Valley 
Parkway transitions to a two-lane roadway with a two-way left-turn lane median. The posted speed 
limit is 45 mph. 

Bear Valley Parkway is a north/south facility in the City of Escondido with varying classifications. 
In the Project study area, from Valley Parkway to Boyle Avenue it is currently constructed as a four-
lane divided roadway and classified as a Major Road. The posted speed limit is 45 mph north of 
Boyle Avenue. Curbside parking is prohibited. Bear Valley Parkway provides Class II bicycle lanes 
from Valley Parkway to Boyle Avenue. 
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El Norte Parkway is currently built as a Four-Lane Collector west of Valley Parkway to 
Washington Avenue. Bike lanes and bus stops are provided on El Norte Parkway in the study area. 

Figure 3–1 shows an existing conditions diagram, including signalized/unsignalized intersections 
and lane configurations. 

3.3 Existing Traffic Volumes 

Table 3–1 is a summary of the most recent available ADTs from LLG counts commissioned in 
February and March 2014 when schools were in session. Manual hand counts at the study area 
intersections were also conducted in February and March 2014. 

TABLE 3–1 
EXISTING TRAFFIC VOLUMES  

Street Segment ADTa 

Lake Wohlford Road  
Valley Center Road to Oakvale Road 4,680 

Valley Parkway  
El Norte Parkway to Lake Wohlford Road 29,700b 

Footnotes: 
a. Average Daily Traffic Volume counts conducted in February and March 2014 by 

LLG Engineers. 
b. Volume based on Escondido General Plan Update Traffic Impact Analysis, 

December 5, 2011 
 
Figure 3–2 shows the Existing Traffic Volumes. Appendix A contains the manual count sheets. 
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4.0 ANALYSIS APPROACH AND METHODOLOGY 

Level of service (LOS) is the term used to denote the different operating conditions which occur on a 
given roadway segment under various traffic volume loads. It is a qualitative measure used to 
describe a quantitative analysis taking into account factors such as roadway geometries, signal 
phasing, speed, travel delay, freedom to maneuver, and safety. Level of service provides an index to 
the operational qualities of a roadway segment or an intersection. Level of service designations 
range from A to F, with LOS A representing the best operating conditions and LOS F representing 
the worst operating conditions. Level of service designation is reported differently for signalized 
intersections, unsignalized intersections and roadway segments. 

The City of Escondido’s recently published Traffic Impact Analysis Guidelines provide the 
following direction on report approach and methodology: 
 

1. The traffic study should include a SANDAG prepared Select Zone Assignment for the 
project to determine the project traffic distribution. 

2. The traffic study should utilize the Brief Guide of Vehicular Traffic Generation Rates for the 
San Diego Region (April 2002) published by SANDAG, to determine the project traffic 
volume. 

3. Traffic should utilize the following scenarios to determine project traffic impacts at 
intersections and along roadway segments. 

a. Existing Condition (based on new traffic counts) 
b. Existing + Project Traffic Condition 
c. Existing + Cumulative Projects Traffic Condition 
d. Existing + Cumulative Projects + Project Traffic Condition 
e. Year 2035 Traffic Condition 

4. Highway Capacity Manual (Year 2010) should be utilized to determine level of service for 
intersections. 

5. The study area should include at least all site access points and major intersections 
(signalized and un-signalized) adjacent to the site. The tables below contain the trigger-points 
to identify if a roadway segment or intersection should be included in the Traffic Impact 
Analysis.  

Table 4–1 below contains the trigger-points for roadway segments within the City of Escondido for 
different street classifications based on Average Daily Traffic (ADT) added to the segment.  
Table 4–2 below contains the trigger-points for intersections based on peak hour volumes. 
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TABLE 4–1 
TRAFFIC IMPACT ANALYSIS ADT THRESHOLDS FOR ROADWAY SEGMENTS 

Street Classification Lanes Cross Sections (ft.) TIA Trigger-Points (ADT 
generation) 

Prime Arterial 
(8 lanes) 116/136 (NP) 900 

(6 lanes) 106/126 (NP) 800 

Major Road 
(6 lanes) 90/110 (NP) 700 

(4 lanes) 82/102 (NP) 500 

Collector 
(4 lanes) 64/84 (NP) 500 

(4 lanes) (WP) 250 

Local Collector and all 
other (2 lanes) 

42/66 (NP) 
200 

(WP) 

 

TABLE 4–2 
TRAFFIC IMPACT ANALYSIS ADT THRESHOLDS FOR INTERSECTIONS 

Intersection Classification 
(Minor leg of the intersection) 

TIA Trigger-Points 
(AM or PM peak hour trips added to any leg) 

Prime Arterial 50 

Major Road 40 

Collector 30 

Local Collector 20 

 

Signalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay was determined utilizing the methodology found in Chapter 18 of the 2010 Highway Capacity 
Manual (HCM), with the assistance of the Synchro (version 8) computer software. The delay values 
(represented in seconds) were qualified with a corresponding intersection LOS. Signalized 
intersection calculation worksheets and a more detailed explanation of the methodology are attached 
in Appendix B. 

Unsignalized intersections were analyzed under AM and PM peak hour conditions. Average vehicle 
delay and LOS was determined based upon the procedures found in Chapters 19 and 20 of the 2010 
Highway Capacity Manual (HCM), with the assistance of the Synchro (version 8) computer 
software. Unsignalized intersection calculation worksheets and a more detailed explanation of the 
methodology are attached in Appendix B. 
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Street segment analysis is based upon the comparison of daily traffic volumes (ADTs) to the City of 
Escondido Roadway Classification, Level of Service, and ADT Table. This table provides segment 
capacities for different street classifications, based on traffic volumes and roadway characteristics. 
The City of Escondido Roadway Classification, Level of Service, and ADT Table is attached in 
Appendix C. 
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5.0 SIGNIFICANCE CRITERIA 

The project study area includes locations that lie exclusively within the City of Escondido. The 
following is a summary of the City’s published significance criteria. 

5.1 City of Escondido 

In accordance with “SANTEC/ITE Guidelines for Traffic Impact Studies in the San Diego Region”, 
the following thresholds shall be used to identify if a project is of significant traffic impact under any 
scenario. Based on SANTEC/ITE guidelines, if now or in the future, the project’s traffic impact 
causes the values in Table 5-1 below to be exceeded in a roadway segment or an intersection that is 
operating at LOS D or worse, it is determined to be a significant impact and the project shall identify 
mitigation measures. 
 

TABLE 5-1 
CITY OF ESCONDIDO TRAFFIC IMPACT SIGNIFICANCE THRESHOLDS 

Level of Service With 
Project 

Allowable Change due to Project Impact 

Roadway Segments Intersections 

V/C Speed Reduction (mph) Delay (sec.) 

D, E, or F 0.02 1 2 
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6.0 ANALYSIS OF EXISTING CONDITIONS 

6.1 Peak Hour Intersection Levels of Service 

Table 6–1 summarizes the existing peak hour intersection operations. As shown, all the study area 
intersections are calculated to currently operate at service levels of LOS C or better during both the 
AM and PM peak hours. 

TABLE 6–1 
EXISTING INTERSECTION OPERATIONS  

Intersection Control 
Type 

Peak 
Hour 

Existing 
Delaya LOSb 

     

1. Lake Wohlford Road / Oakvale Road MSSC c AM 10.4 B 
PM 11.5 B 

     

2. Lake Wohlford Road / Valley Center Road Signal AM 15.5 B 
PM 10.7 B 

     

3. Valley Parkway / El Norte Parkway Signal AM 22.8 C 
PM 26.6 C 

     

4. Valley Parkway / Bear Valley Parkway Signal AM 24.9 C 
PM 20.3 C 

     
Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Minor Street Stop Controlled intersection, minor street 

left-turn delay is reported. 
 

 

SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS 

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 
10.1 to  20.0 B  10.1 to  15.0 B 
20.1 to  35.0 C  15.1 to  25.0 C 
35.1 to  55.0 D  25.1 to  35.0 D 
55.1 to  80.0 E  35.1 to  50.0 E 
        ≥  80.1 F           ≥  50.1 F 

 

6.2 Daily Street Segment Levels of Service 

Table 6–2 summarizes the existing segment operations along the key study area roadways. As 
shown, all roadway segments currently operate at LOS C or better. 
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TABLE 6–2 
EXISTING STREET SEGMENT OPERATIONS  

Street Segment Existing 
Classification 

Capacity 
(LOS E) a ADT b LOS c V/C d 

Lake Wohlford Road      

Valley Center Road to Oakvale Road Local Collector 9,700 e 4,680 A 0.482 
Valley Parkway      

El Norte Parkway to Lake Wohlford Road 5-Lane Major f 43,500 29,700 C 0.683 

Footnotes: 
a. Capacities based on the City of Escondido Roadway Classification (see Appendix C). 
b. Average Daily Traffic Volumes 
c. Level of Service 
d. Volume to Capacity 
e. County of San Diego “Light Collector w/Reduced Shoulder (2.2F)” capacity used.  
f. Capacity based on average of 4-Lane Major and 6-Lane Major 
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7.0 TRIP GENERATION, DISTRIBUTION, AND ASSIGNMENT 

7.1 Trip Generation 

Based on direct coordination with the client, LLG determined the following values and assumptions 
to be used in calculating Project trip generation. 

There are expected to be 35 construction workers on site on a regular basis. A trip rate of 2.2 per 
employee was used to account for daily commuting to and from the Project site and occasional extra 
trips taken by employees during the workday. This rate also includes trips by other miscellaneous 
staff that may be on site on an intermittent basis, including surveyors, materials testing, inspection, 
or environmental monitoring. The AM and PM peak hour percentages were determined assuming an 
8-hour workday from 7 AM to 4 PM. Thus, most employees will be making the inbound trip to the 
Project site prior to the AM peak hour. By the same logic, most employees are expected to make the 
outbound trip from the Project site during the PM peak hour. 

The Project is expected to generate 70 round-trip truck trips per day. Thus a rate of 2.0 accounts for 
both inbound and outbound truck trips. A Passenger Car Equivalent (PCE) of 3.0 is applied to 
account for the differing speed, acceleration, and maneuverability of heavy trucks compared to 
typical passenger vehicles. The AM and PM peak hour percentages were determined by assuming 
100% of truck trips take place within and are evenly dispersed over an 8-hour workday. This yields 
an hourly share of 12.5% of truck trips, which is rounded up to 13% in the calculation below. 

Table 7–1 shows a summary of the Project traffic generation. As tabulated the proposed Project is 
calculated to generate the equivalent of 497 daily trips with 59 trips (32 inbound/27 outbound) in 
AM peak hour and 86 trips (30 inbound/56 outbound) during PM peak hour. 

 
TABLE 7–1 

PROJECT TRIP GENERATION  

Type Amount Ratea PCEb ADT 

AM Peak Hour PM Peak Hour 

% of 
ADT 

In:Out Volume % of 
ADT 

In:Out Volume 

Split In Out Split In Out 

Employee 35 2.2 1.0 77 5% 9:1 4 0 40% 1:9 3 28 
Truck 70 2.0 3.0 420 13% 5:5 28 27 13% 5:5 27 28 
Total    497   32 27   30 56 

Footnotes: 
a. Rate is based on site-specific trip generation factors. 
b. Passenger Car Equivalent 

 

7.2 Trip Distribution & Assignment 

Project trips were distributed regionally based on potential destinations for material hauling from 
construction activity. A small number of trips were distributed via Lake Wohlford Road and Valley 
Center Road to possible local destinations in Valley Center. The rest of the trips are distributed to 
regional destinations via the City of Escondido’s identified truck routes, ultimately reaching I-15 for 
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regional access. Trips were split among these existing truck routes based on orientation to 
northbound or southbound destinations and roadway characteristics including size of the roadway, 
existing congestion patterns, surrounding land uses, and spacing of signalized intersections. 
 
Figure 7–1 shows the Project trip distribution percentages. Figure 7–2 shows the AM/PM peak hour 
Project traffic volumes. Figure 7–3 shows Existing + Project traffic volumes. Figure 7–4 shows 
truck routes within the City of Escondido as identified in the City’s Mobility and Infrastructure 
Element. 
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Project Traffic Volumes
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Existing + Project Traffic Volumes
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8.0 CUMULATIVE GROWTH TRAFFIC VOLUMES 

Cumulative projects are other projects in the study area that will add traffic to the local circulation 
system in the near future. LLG coordinated directly with City of Escondido and County of San 
Diego staff to determine and obtain cumulative projects’ traffic volume information to be included 
for analysis. 

LLG has recently completed traffic studies for two projects in the vicinity which may add traffic to 
the roadway system analyzed. However, due to uncertain completion dates of these projects a 
cumulative growth approach was used. In order to forecast near-term cumulative traffic conditions 
LLG used interpolated growth between Year 2035 and existing Year 2014 traffic counts. Typical 
annual growth ranged between 2-5% at study area intersections and segments. Location-specific 
growth factors were applied to each study area location for a period of one (1) year to arrive at near-
term baseline conditions which are analyzed in this report as “+ Cumulative Growth” scenarios. 

Figure 8–1 shows the total cumulative growth traffic volumes. Figure 8–2 shows the existing + 
cumulative growth traffic volumes. Figure 8–3 shows the existing + project + cumulative growth 
traffic volumes. 
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Cumulative Growth Traffic Volumes
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Existing + Cumulative Growth Traffic Volumes

Oakvale Road Realignment
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9.0  ANALYSIS OF NEAR-TERM SCENARIOS  

The following is a summary of the operational analyses for the various street-system components for 
the near-term traffic scenarios. Potentially significant impacts are bolded and underlined. 

9.1 Existing + Project 

9.1.1 Intersection Analysis 

Table 9–1 summarizes the peak hour intersection operations with the addition of Project traffic. 
Table 9–1 shows that all the study area intersections are calculated to continue to operate at LOS C 
or better with the addition of Project traffic. 

9.1.2 Segment Operations 

Table 9–2 summarizes the roadway segment operations with the addition of Project traffic. As seen 
in Table 9–2, study area segments are calculated to continue to operate at LOS C or better. 

9.2 Existing + Cumulative Growth 

9.2.1 Intersection Analysis 

Table 9–1 summarizes the peak hour intersection operations with the addition of cumulative growth 
traffic. Table 9–1 shows that the study area intersections are calculated to operate at LOS C or better. 

9.2.2 Segment Operations 

Table 9–2 summarizes the roadway segment operations with the addition of cumulative growth 
traffic. As seen in Table 9–2, all study area segments are calculated to continue to operate at LOS C 
or better.  

9.3 Existing + Project + Cumulative Growth 

9.3.1 Intersection Analysis 

Table 9–1 summarizes the peak hour intersection operations for Existing + Cumulative Growth + 
Project conditions. Table 9–1 shows that all study area intersections are calculated to operate at  
LOS C or better with the addition of Project traffic. 

9.3.2 Segment Operations 

Table 9–2 summarizes the roadway segment operations for the Existing + Cumulative Growth + 
Project conditions. As seen in Table 9–2, all study area segments are calculated to continue to 
operate at LOS C or better.  
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SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS 

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 
10.1 to  20.0 B  10.1 to  15.0 B 
20.1 to  35.0 C  15.1 to  25.0 C 
35.1 to  55.0 D  25.1 to  35.0 D 
55.1 to  80.0 E  35.1 to  50.0 E 
        ≥  80.1 F           ≥  50.1 F 

 

TABLE 9–1 
NEAR-TERM INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Existing Existing + Project 
Existing +  

Cumulative 
Growth 

Existing + Cumulative 
Growth + Project Significant 

Impact? 
Delaya LOSb Delay LOS Δc Delay LOS Delay LOS Δc 

              

1. Lake Wohlford Rd / Oakvale Rd MSSCd 
AM 10.4 B 11.1 B 0.7  10.5 B 11.3 B 0.8 No 
PM 11.5 B 12.9 B 1.4  11.7 B 13.3 B 1.6 No 

                    

2. Lake Wohlford Rd / Valley Center Rd Signal 
AM 15.5 B 17.5 B 2.0  18.3 B 20.8 C 2.5 No 
PM 10.7 B 13.6 B 2.9  11.5 B 14.6 B 3.1 No 

                    

3. Valley Parkway / El Norte Parkway Signal 
AM 22.8 C 23.1 C 0.3  23.1 C 23.4 C 0.3 No 
PM 26.6 C 27.9 C 1.3  28.3 C 29.6 C 1.3 No 

                    

4. Valley Parkway / Bear Valley Parkway Signal 
AM 24.9 C 25.1 C 0.2  25.2 C 25.4 C 0.2 No 
PM 20.3 C 20.4 C 0.1  20.4 C 20.6 C 0.2 No 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Δ denotes an increase in delay due to project. 
d. Minor Street Stop Controlled intersection. Minor street left turn delay is reported. 
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TABLE 9–2 
NEAR-TERM STREET SEGMENT OPERATIONS 

Street Segment Capacity 
(LOS E) a 

Existing Existing + Project Existing +  
Cumulative Projects 

Existing + Cumulative Projects 
 + Project Sig 

Impact? 
ADTb LOSc V/Cd ADT LOS V/C Δe ADT LOS V/C ADT LOS V/C Δe 

Lake Wohlford Road                 

Valley Center Rd to Oakvale Rd 9,700 4,680   A  0.482 5,152  A  0.531 0.049 4,960   A  0.511 5,432   A  0.560 0.049  No  

Valley Parkway                                
El Norte Pkwy to 
Lake Wohlford Rd 43,500 29,700   C  0.683 30,147  C  0.693 0.010 29,740   C  0.684 30,187  C  0.694 0.010   No  

Footnotes: 
a. Capacities based on the City of Escondido Roadway Classification (See Appendix C). 
b. Average Daily Traffic 
c. Level of Service 
d. Volume to Capacity ratio 
e. Δ denotes a Project-induced increase in the Volume to Capacity (V/C) ratio. 
f. County of San Diego “Light Collector w/Reduced Shoulder (2.2F)” capacity used. 
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10.0 SIGNIFICANCE OF IMPACTS AND MITIGATION MEASURES 

10.1 Significance of Impacts 

The traffic impacts of the proposed 497-ADT Oakvale Road Realignment Project do not exceed the 
significance thresholds published by the City of Escondido. No significant impacts are calculated. 

10.2 Mitigation Measures 

The Project does not result in any significant impacts according to City of Escondido criteria.  
No mitigation measures are required.  

 
 
 
 

End of Report 
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Turn Count Summary
Accurate Video Counts Inc
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 0 0 0 0 42 2 0 0 3 1 11 0 59

7:15 AM 0 0 0 0 42 0 3 0 4 1 22 0 72

7:30 AM 0 0 0 0 42 0 1 0 4 2 13 0 62

7:45 AM 0 0 0 0 51 1 2 0 1 0 26 0 81

8:00 AM 0 0 0 0 42 0 1 0 3 0 23 0 69

8:15 AM 0 0 0 0 39 2 0 0 3 4 24 0 72

8:30 AM 0 0 0 0 50 0 0 0 4 1 36 0 91

8:45 AM 0 0 0 0 31 1 0 0 0 1 28 0 61

Total 0 0 0 0 339 6 7 0 22 10 183 0 567

Intersection PHF : 0.86

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 0 0 0 0 182 3 3 0 11 5 109 0 313

PHF ##### ##### ##### ##### 0.89 0.38 0.38 ##### 0.69 0.31 0.76 ##### 0.86

Movement PHF 0.86

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 0 0 0 0 25 0 0 0 2 4 58 0 89

4:15 PM 0 0 0 0 44 2 0 0 3 3 52 0 104

4:30 PM 0 0 0 0 30 1 1 0 2 2 69 0 105

4:45 PM 0 0 0 0 42 1 1 0 2 2 53 0 101

5:00 PM 0 0 0 0 54 1 1 0 2 5 47 0 110

5:15 PM 0 0 0 0 35 0 1 0 1 5 49 0 91

5:30 PM 0 0 0 0 38 1 1 0 1 3 64 0 108

5:45 PM 0 0 0 0 37 1 1 0 4 3 47 0 93

Total 0 0 0 0 305 7 6 0 17 27 439 0 801

Intersection PHF : 0.95

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 0 0 0 0 170 5 3 0 9 12 221 0 420

PHF ##### ##### ##### ##### 0.787 0.625 0.75 ##### 0.75 0.6 0.801 ##### 0.95

Movement PHF 0.95

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

#DIV/0! 0.89 0.88 0.77

4:15 PM - 5:15 PM

  Southbound Westbound Northbound

#DIV/0! 0.80 1.00 0.82

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)

Eastbound  Southbound Westbound

Oakvale Rd

7:45 AM - 8:45 AM

Lake Wohlford Rd

Northbound
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Turn Count Summary
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 0 261 0 2 0 48 17 140 0 0 0 0 468

7:15 AM 0 306 0 1 0 54 26 140 0 0 0 0 527

7:30 AM 0 291 2 0 0 49 17 152 0 0 0 0 511

7:45 AM 0 247 3 2 0 59 36 152 0 0 0 0 499

8:00 AM 0 247 4 2 0 41 34 168 0 0 0 0 496

8:15 AM 0 205 6 2 0 55 31 103 0 0 0 0 402

8:30 AM 0 243 1 0 0 56 39 153 0 0 0 0 492

8:45 AM 0 276 3 0 0 44 33 129 0 0 0 0 485

Total 0 2,076 19 9 0 406 233 1,137 0 0 0 0 3,880

Intersection PHF : 0.96

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 0 1,091 9 5 0 203 113 612 0 0 0 0 2,033

PHF ##### 0.89 0.56 0.63 ##### 0.86 0.78 0.91 ##### ##### ##### ##### 0.96

Movement PHF 0.96

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 0 204 3 2 0 32 68 297 0 0 0 0 606

4:15 PM 0 207 3 3 0 57 67 289 0 0 0 0 626

4:30 PM 0 228 2 2 0 42 84 271 0 0 0 0 629

4:45 PM 0 224 1 2 0 50 51 305 0 0 0 0 633

5:00 PM 0 215 1 2 0 61 81 297 0 0 0 0 657

5:15 PM 0 206 4 0 0 36 61 285 0 0 0 0 592

5:30 PM 0 200 1 1 0 49 67 280 0 0 0 0 598

5:45 PM 0 181 0 1 0 48 64 268 0 0 0 0 562

Total 0 1665 15 13 0 375 543 2,292 0 0 0 0 4,903

Intersection PHF : 0.97

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 0 874 7 9 0 210 283 1162 0 0 0 0 2545

PHF ##### 0.958 0.583 0.75 ##### 0.861 0.842 0.952 ##### ##### ##### ##### 0.97

Movement PHF 0.97

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

0.90 0.85 0.90 #DIV/0!

4:15 PM - 5:15 PM

  Southbound Westbound Northbound

0.96 0.87 0.96 #DIV/0!

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)

Eastbound  Southbound Westbound

Lake Wohlford Rd

7:15 AM - 8:15 AM

Valley Center Rd

Northbound
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Turn Count Summary
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 116 218 1 0 7 25 7 87 12 23 5 69 570

7:15 AM 135 263 0 0 16 31 7 82 19 48 7 70 678

7:30 AM 122 245 2 2 12 34 19 105 21 53 7 89 711

7:45 AM 103 215 4 1 22 27 20 118 25 31 25 87 678

8:00 AM 86 191 3 2 29 47 65 108 32 11 41 78 693

8:15 AM 115 225 1 0 23 42 19 77 15 18 19 54 608

8:30 AM 119 225 0 1 11 20 19 141 16 12 7 71 642

8:45 AM 95 142 0 1 5 14 7 104 9 12 4 58 451

Total 891 1,724 11 7 125 240 163 822 149 208 115 576 5,031

Intersection PHF : 0.97

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 446 914 9 5 79 139 111 413 97 143 80 324 2,760

PHF 0.83 0.87 0.56 0.63 0.68 0.74 0.43 0.88 0.76 0.67 0.49 0.91 0.97

Movement PHF 0.97

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 83 158 0 2 8 7 20 245 25 19 12 107 686

4:15 PM 90 174 2 2 15 18 16 226 28 23 9 133 736

4:30 PM 87 186 2 1 6 14 17 252 29 26 11 139 770

4:45 PM 106 174 5 1 12 14 23 261 23 16 14 105 754

5:00 PM 124 184 0 2 6 15 20 244 30 24 20 142 811

5:15 PM 109 150 2 1 11 14 24 229 21 23 13 115 712

5:30 PM 106 163 3 0 9 18 29 219 27 16 9 137 736

5:45 PM 64 172 1 1 14 6 42 230 23 24 18 121 716

Total 769 1361 15 10 81 106 191 1,906 206 171 106 999 5,921

Intersection PHF : 0.95

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 407 718 9 6 39 61 76 983 110 89 54 519 3071

PHF 0.82 0.965 0.45 0.75 0.65 0.847 0.826 0.942 0.917 0.856 0.675 0.914 0.95

Movement PHF 0.95

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)

Eastbound  Southbound Westbound

El Norte Pkwy

7:15 AM - 8:15 AM

Valley Center Rd

Northbound

0.92 0.76 0.95 0.89

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

0.86 0.71 0.76 0.92

4:15 PM - 5:15 PM

  Southbound Westbound Northbound
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Turn Count Summary
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com

(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 17 13 6 2 111 139 71 1 17 5 33 6 421

7:15 AM 10 24 2 1 166 188 109 4 15 20 72 4 615

7:30 AM 17 15 7 2 197 194 173 12 34 43 91 4 789

7:45 AM 13 14 20 5 203 182 213 5 27 14 107 7 810

8:00 AM 11 4 0 10 218 194 137 5 17 2 94 4 696

8:15 AM 8 4 0 0 179 145 84 3 9 2 58 6 498

8:30 AM 16 3 0 3 147 130 109 3 5 3 61 6 486

8:45 AM 5 4 1 2 117 93 64 1 6 4 64 11 372

Total 97 81 36 25 1,338 1,265 960 34 130 93 580 48 4,687

Intersection PHF : 0.90

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 51 57 29 18 784 758 632 26 93 79 364 19 2,910

PHF 0.75 0.59 0.36 0.45 0.90 0.98 0.74 0.54 0.68 0.46 0.85 0.68 0.90

Movement PHF 0.90

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 4 2 5 3 120 80 123 7 11 7 160 13 535

4:15 PM 7 4 1 4 113 101 149 6 8 8 172 13 586

4:30 PM 14 3 2 3 107 90 147 7 14 7 144 22 560

4:45 PM 14 5 2 4 116 106 169 5 13 10 163 12 619

5:00 PM 10 3 0 4 137 84 157 5 8 4 184 18 614

5:15 PM 12 1 1 6 106 93 140 5 10 19 150 14 557

5:30 PM 9 4 2 3 117 102 173 8 15 15 154 16 618

5:45 PM 8 7 6 9 124 86 177 11 14 11 181 24 658

Total 78 29 19 36 940 742 1,235 54 93 81 1,308 132 4,747

Intersection PHF : 0.93

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 39 15 9 22 484 365 647 29 47 49 669 72 2447

PHF 0.81 0.536 0.375 0.611 0.883 0.895 0.914 0.659 0.783 0.645 0.909 0.75 0.93

Movement PHF 0.93

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)

Eastbound  Southbound Westbound

Valley Center Rd

7:15 AM - 8:15 AM

Bear Valley Pwky

Northbound

0.75 0.97 0.89 0.91

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

0.73 0.92 0.77 0.84

5:00 PM - 6:00 PM

  Southbound Westbound Northbound
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 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

EB WB Total EB WB Total

12:00 AM - 1:00 AM 20 29 49 12:00 PM - 1:00 PM 118 126 244

1:00 AM - 2:00 AM 10 26 36 1:00 PM - 2:00 PM 127 117 244

2:00 AM - 3:00 AM 10 20 30 2:00 PM - 3:00 PM 154 161 315

3:00 AM - 4:00 AM 6 20 26 3:00 PM - 4:00 PM 207 166 373

4:00 AM - 5:00 AM 13 34 47 4:00 PM - 5:00 PM 222 139 361

5:00 AM - 6:00 AM 40 77 117 5:00 PM - 6:00 PM 211 142 353

6:00 AM - 7:00 AM 63 151 214 6:00 PM - 7:00 PM 165 146 311

7:00 AM - 8:00 AM 78 181 259 7:00 PM - 8:00 PM 153 70 223

8:00 AM - 9:00 AM 118 165 283 8:00 PM - 9:00 PM 104 42 146

9:00 AM - 10:00 AM 88 126 214 9:00 PM - 10:00 PM 110 53 163

10:00 AM - 11:00 AM 92 144 236 10:00 PM - 11:00 PM 61 59 120

11:00 AM - 12:00 PM 122 126 248 11:00 PM - 12:00 AM 34 38 72

660 1,099 1,759 1,666 1,259 2,925

EB Volume 2,326 WB Volume 2,35824-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 14-0174

24 Hour Segment Volume 4,684

Total

Time
  Hourly Volume

Total

Time
  Hourly Volume

Analysts: DASH

Orientation: East-West

Location: 

Date of Count: Tuesday, March 04, 2014

1. Lake Wohlford Rd btw Valley Center Rd to Oakvale Rd
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SECTION 22.0 
PERIMETER AREAS – NORTHEAST QUADRANT 
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TABLE 22–1 
NORTHEAST QUADRANT 

EXISTING STREET SEGMENT OPERATIONS 

Street Segment Currently 
Built As a 

Existing 
Capacity 
(LOS E) a 

Existing 

ADT b LOS c V/C d 

Escondido Boulevard      

El Norte Pkwy to Lincoln Ave 
2-Ln Local 
Collector 19,000 f 9,700 B 0.51 

Fig Street      

El Norte Pkwy to Lincoln Ave 
2-Ln Local 
Collector 15,000 3,800 A 0.25 

Jesmond Dene Road      

Centre City Pkwy to Ivy Dell Ln 
2-Ln Local 
Collector 15,000 2,100 A 0.14 

Ivy Dell Ln to Broadway 
2-Ln Local 
Collector 15,000 2,900 A 0.19 

Midway Drive      

El Norte Pkwy to Lincoln Ave 
2-Ln Local 
Collector 10,000 4,600 B 0.46 

Morning View Road      

El Norte Pkwy to Lincoln Ave 
2-Ln Local 
Collector 15,000 8,200 B 0.55 

North Iris Lane      

Country Club Rd to Centre City Pkwy 
2-Ln Local 
Collector 15,000 5,300 B 0.35 

Rose Street      

El Norte Pkwy to Lincoln Ave 
2-Ln Local 
Collector 10,000 3,100 A 0.31 

Seven Oaks Road      

El Norte Pkwy to Borden Rd 
2-Ln Local 
Collector 15,000 3,400 A 0.23 

Borden Rd to Rock Springs Rd 
2-Ln Local 
Collector 15,000 2,100 A 0.14 

Valley Center Road      
El Norte Pkwy to Lake Wohlford Rd 4-Ln Major 43,500 e 29,700 C 0.68 

North of Lake Wohlford Rd 4-Ln Major 37,000 21,300 C 0.58 

Vista Verde Way      

Vista Ave to El Norte Pkwy 
2-Ln Local 
Collector 10,000 2,400 A 0.24 

Footnotes: 
a. Capacities based on City of Escondido Roadway Classification & LOS table (See Table 3–1). 
b. Average Daily Traffic. 
c. Level of Service.  
d. Volume to Capacity ratio. 
e. Roadway currently built as a five-lane roadway. Average of 4-Ln Major and 6-Ln Super Major used in analysis. 
f. Escondido Boulevard has a two-way center turn lane allowing for an increased capacity of 19,000 ADT. 
 

 

LOS V/C Ratio 
A 0.00 ≥ 0.34 
B 0.35 ≥ 0.54 
C 0.55 ≥ 0.74 
D 0.75 ≥ 0.89 
E 0.90 ≥ 1.00 
F >1.00 

lopez
Highlight
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HCM 2010 TWSC Existing AM
1: Oakvale Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Intersection
Int Delay, s/veh 0.5
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 109 5 3 182 11 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 89 89 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 142 6 3 204 12 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 148 0 356 145
          Stage 1 - - - - 145 -
          Stage 2 - - - - 211 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1434 - 642 902
          Stage 1 - - - - 882 -
          Stage 2 - - - - 824 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1434 - 641 902
Mov Cap-2 Maneuver - - - - 641 -
          Stage 1 - - - - 882 -
          Stage 2 - - - - 822 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 683 - - 1434 -
HCM Lane V/C Ratio 0.023 - - 0.002 -
HCM Control Delay (s) 10.4 - - 7.5 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Existing AM
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 203 5 612 113 9 1091
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 239 6 680 126 10 1212
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.85 0.85 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 283 253 2381 1065 18 1370
Arrive On Green 0.16 0.16 0.67 0.67 0.01 0.74
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 239 6 680 126 10 1212
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 10.0 0.2 5.9 2.2 0.4 37.6
Cycle Q Clear(g_c), s 10.0 0.2 5.9 2.2 0.4 37.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 283 253 2381 1065 18 1370
V/C Ratio(X) 0.84 0.02 0.29 0.12 0.56 0.88
Avail Cap(c_a), veh/h 373 333 2381 1065 93 1370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.1 27.0 5.0 4.4 37.5 7.6
Incr Delay (d2), s/veh 12.7 0.0 0.3 0.2 25.0 8.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.8 0.1 2.9 1.0 0.3 21.8
LnGrp Delay(d),s/veh 43.8 27.0 5.4 4.7 62.5 16.3
LnGrp LOS D C A A E B
Approach Vol, veh/h 245 806 1222
Approach Delay, s/veh 43.4 5.2 16.7
Approach LOS D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.8 55.2 60.0 16.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.4 7.9 39.6 12.0
Green Ext Time (p_c), s 0.0 25.5 13.1 0.3

Intersection Summary
HCM 2010 Ctrl Delay 15.5
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing AM
3: Valley Parkway & El Norte Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 324 80 143 139 79 5 97 413 111 9 914 446
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 352 87 155 196 111 7 128 543 146 10 1063 519
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.71 0.71 0.71 0.76 0.76 0.76 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 447 292 248 277 186 12 161 1791 801 18 2161 878
Arrive On Green 0.13 0.16 0.16 0.08 0.11 0.11 0.09 0.51 0.51 0.01 0.42 0.42
Sat Flow, veh/h 3442 1863 1583 3442 1734 109 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 352 87 155 196 0 118 128 543 146 10 1063 519
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1843 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 8.0 3.3 7.4 4.5 0.0 4.9 5.7 7.3 4.1 0.5 12.3 17.6
Cycle Q Clear(g_c), s 8.0 3.3 7.4 4.5 0.0 4.9 5.7 7.3 4.1 0.5 12.3 17.6
Prop In Lane 1.00 1.00 1.00 0.06 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 447 292 248 277 0 198 161 1791 801 18 2161 878
V/C Ratio(X) 0.79 0.30 0.62 0.71 0.00 0.60 0.79 0.30 0.18 0.57 0.49 0.59
Avail Cap(c_a), veh/h 595 1081 919 340 0 933 241 1791 801 88 2161 878
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.2 30.2 31.9 36.3 0.0 34.5 36.1 11.7 10.9 39.9 16.9 11.9
Incr Delay (d2), s/veh 5.1 0.6 2.6 5.1 0.0 2.9 10.2 0.4 0.5 25.5 0.8 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.1 1.8 3.4 2.3 0.0 2.7 3.3 3.7 1.9 0.3 5.9 8.4
LnGrp Delay(d),s/veh 39.3 30.8 34.5 41.4 0.0 37.4 46.3 12.1 11.4 65.4 17.7 14.9
LnGrp LOS D C C D D D B B E B B
Approach Vol, veh/h 594 314 817 1592
Approach Delay, s/veh 36.8 39.9 17.3 17.1
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.8 46.0 11.5 17.7 12.4 39.4 15.5 13.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 9.3 6.5 9.4 7.7 19.6 10.0 6.9
Green Ext Time (p_c), s 0.0 18.8 0.1 1.8 0.1 10.8 0.5 1.7

Intersection Summary
HCM 2010 Ctrl Delay 22.8
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing AM
4: Bear Valley Parkway & Valley Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 19 364 79 758 784 18 93 26 632 29 57 51
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 23 433 94 824 852 20 121 34 821 40 78 70
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.92 0.92 0.92 0.77 0.77 0.77 0.73 0.73 0.73
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 752 159 954 1542 690 364 382 1344 49 96 86
Arrive On Green 0.02 0.18 0.18 0.28 0.44 0.44 0.21 0.21 0.21 0.13 0.13 0.13
Sat Flow, veh/h 1774 4208 888 3442 3539 1583 1774 1863 2787 368 718 644
Grp Volume(v), veh/h 23 346 181 824 852 20 121 34 821 188 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1706 1721 1770 1583 1774 1863 1393 1731 0 0
Q Serve(g_s), s 1.0 7.3 7.6 17.8 14.0 0.6 4.5 1.2 16.0 8.2 0.0 0.0
Cycle Q Clear(g_c), s 1.0 7.3 7.6 17.8 14.0 0.6 4.5 1.2 16.0 8.2 0.0 0.0
Prop In Lane 1.00 0.52 1.00 1.00 1.00 1.00 0.21 0.37
Lane Grp Cap(c), veh/h 36 606 305 954 1542 690 364 382 1344 232 0 0
V/C Ratio(X) 0.64 0.57 0.59 0.86 0.55 0.03 0.33 0.09 0.61 0.81 0.00 0.00
Avail Cap(c_a), veh/h 114 695 350 1147 1678 751 364 382 1344 355 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 38.0 29.3 29.4 26.8 16.4 12.6 26.5 25.1 14.8 32.8 0.0 0.0
Incr Delay (d2), s/veh 17.8 0.9 2.0 6.1 0.3 0.0 2.4 0.5 2.1 8.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 3.5 3.7 9.2 6.8 0.2 2.5 0.6 6.8 4.4 0.0 0.0
LnGrp Delay(d),s/veh 55.7 30.2 31.5 32.9 16.7 12.6 28.9 25.6 16.9 40.8 0.0 0.0
LnGrp LOS E C C C B B C C B D
Approach Vol, veh/h 550 1696 976 188
Approach Delay, s/veh 31.7 24.5 18.7 40.8
Approach LOS C C B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 25.6 17.9 14.5 5.6 38.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 18.0 19.8 9.6 10.2 3.0 16.0
Green Ext Time (p_c), s 0.0 1.9 4.4 0.4 0.0 10.0

Intersection Summary
HCM 2010 Ctrl Delay 24.9
HCM 2010 LOS C



HCM 2010 TWSC Existing PM
1: Oakvale Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Intersection
Int Delay, s/veh 0.4
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 221 12 5 170 9 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 80 80 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 270 15 6 212 9 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 284 0 502 277
          Stage 1 - - - - 277 -
          Stage 2 - - - - 225 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1278 - 529 762
          Stage 1 - - - - 770 -
          Stage 2 - - - - 812 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1278 - 526 762
Mov Cap-2 Maneuver - - - - 526 -
          Stage 1 - - - - 770 -
          Stage 2 - - - - 808 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 11.5
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 570 - - 1278 -
HCM Lane V/C Ratio 0.021 - - 0.005 -
HCM Control Delay (s) 11.5 - - 7.8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Existing PM
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 210 9 1162 283 7 874
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 241 10 1210 295 7 910
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.87 0.87 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 285 255 2387 1068 13 1368
Arrive On Green 0.16 0.16 0.67 0.67 0.01 0.73
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 241 10 1210 295 7 910
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 10.1 0.4 12.9 5.7 0.3 19.4
Cycle Q Clear(g_c), s 10.1 0.4 12.9 5.7 0.3 19.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 285 255 2387 1068 13 1368
V/C Ratio(X) 0.84 0.04 0.51 0.28 0.55 0.67
Avail Cap(c_a), veh/h 372 332 2387 1068 93 1368
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.1 27.0 6.1 5.0 37.7 5.3
Incr Delay (d2), s/veh 12.9 0.1 0.8 0.6 31.6 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 0.2 6.5 2.6 0.3 10.6
LnGrp Delay(d),s/veh 44.0 27.1 6.9 5.6 69.3 7.8
LnGrp LOS D C A A E A
Approach Vol, veh/h 251 1505 917
Approach Delay, s/veh 43.3 6.7 8.3
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.6 55.4 60.0 16.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.3 14.9 21.4 12.1
Green Ext Time (p_c), s 0.0 23.6 24.3 0.3

Intersection Summary
HCM 2010 Ctrl Delay 10.7
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing PM
3: Valley Parkway & El Norte Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 519 54 89 61 39 6 110 983 76 9 718 407
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 583 61 100 80 51 8 116 1035 80 10 780 442
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.89 0.89 0.89 0.76 0.76 0.76 0.95 0.95 0.95 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 592 371 315 141 107 17 148 1783 798 18 2190 954
Arrive On Green 0.17 0.20 0.20 0.04 0.07 0.07 0.08 0.50 0.50 0.01 0.43 0.43
Sat Flow, veh/h 3442 1863 1583 3442 1573 247 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 583 61 100 80 0 59 116 1035 80 10 780 442
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1819 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 13.7 2.2 4.4 1.9 0.0 2.5 5.2 16.7 2.1 0.5 8.4 12.5
Cycle Q Clear(g_c), s 13.7 2.2 4.4 1.9 0.0 2.5 5.2 16.7 2.1 0.5 8.4 12.5
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 592 371 315 141 0 124 148 1783 798 18 2190 954
V/C Ratio(X) 0.98 0.16 0.32 0.57 0.00 0.47 0.79 0.58 0.10 0.57 0.36 0.46
Avail Cap(c_a), veh/h 592 1076 915 338 0 917 240 1783 798 87 2190 954
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.6 27.0 27.8 38.3 0.0 36.5 36.6 14.2 10.5 40.1 15.6 8.9
Incr Delay (d2), s/veh 32.9 0.2 0.6 3.5 0.0 2.8 8.8 1.4 0.3 25.5 0.5 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.2 1.2 2.0 0.9 0.0 1.4 2.9 8.4 1.0 0.3 4.0 5.9
LnGrp Delay(d),s/veh 66.5 27.2 28.4 41.8 0.0 39.3 45.4 15.5 10.8 65.6 16.0 10.5
LnGrp LOS E C C D D D B B E B B
Approach Vol, veh/h 744 139 1231 1232
Approach Delay, s/veh 58.2 40.7 18.0 14.5
Approach LOS E D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.8 46.0 8.3 21.2 11.8 40.0 19.0 10.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 18.7 3.9 6.4 7.2 14.5 15.7 4.5
Green Ext Time (p_c), s 0.0 15.9 0.1 1.0 0.1 14.3 0.0 1.0

Intersection Summary
HCM 2010 Ctrl Delay 26.6
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing PM
4: Bear Valley Parkway & Valley Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 72 669 49 365 484 22 47 29 647 9 15 39
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 79 735 54 376 499 23 53 33 727 12 20 52
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.91 0.91 0.91 0.97 0.97 0.97 0.89 0.89 0.89 0.75 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 100 1141 83 543 1193 534 480 504 1194 16 26 67
Arrive On Green 0.06 0.24 0.24 0.16 0.34 0.34 0.27 0.27 0.27 0.07 0.07 0.07
Sat Flow, veh/h 1774 4837 354 3442 3539 1583 1774 1863 2787 238 397 1033
Grp Volume(v), veh/h 79 514 275 376 499 23 53 33 727 84 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1800 1721 1770 1583 1774 1863 1393 1669 0 0
Q Serve(g_s), s 2.6 8.1 8.1 6.1 6.4 0.6 1.3 0.8 11.9 2.9 0.0 0.0
Cycle Q Clear(g_c), s 2.6 8.1 8.1 6.1 6.4 0.6 1.3 0.8 11.9 2.9 0.0 0.0
Prop In Lane 1.00 0.20 1.00 1.00 1.00 1.00 0.14 0.62
Lane Grp Cap(c), veh/h 100 799 425 543 1193 534 480 504 1194 109 0 0
V/C Ratio(X) 0.79 0.64 0.65 0.69 0.42 0.04 0.11 0.07 0.61 0.77 0.00 0.00
Avail Cap(c_a), veh/h 150 918 487 1514 2215 991 480 504 1194 452 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 27.5 20.3 20.4 23.5 15.1 13.2 16.2 16.0 13.1 27.2 0.0 0.0
Incr Delay (d2), s/veh 14.8 1.2 2.4 1.6 0.2 0.0 0.5 0.2 2.3 11.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 3.9 4.3 3.0 3.2 0.3 0.7 0.4 4.9 1.7 0.0 0.0
LnGrp Delay(d),s/veh 42.3 21.6 22.8 25.1 15.4 13.2 16.7 16.3 15.4 38.3 0.0 0.0
LnGrp LOS D C C C B B B B B D
Approach Vol, veh/h 868 898 813 84
Approach Delay, s/veh 23.9 19.4 15.5 38.3
Approach LOS C B B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 13.3 17.9 7.8 7.3 23.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 13.9 8.1 10.1 4.9 4.6 8.4
Green Ext Time (p_c), s 0.8 1.2 3.8 0.2 0.0 10.3

Intersection Summary
HCM 2010 Ctrl Delay 20.3
HCM 2010 LOS C
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Existing + Proj AM Oakvale Road
1: Oakvale Rd & Lake Wohlford Rd 6/25/2014

HCM 2010 TWSC Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + Proj AM.syn

Intersection
Int Delay, s/veh 1.3
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 109 35 5 182 37 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 89 89 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 142 45 6 204 42 5
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 187 0 380 164
          Stage 1 - - - - 164 -
          Stage 2 - - - - 216 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1387 - 622 881
          Stage 1 - - - - 865 -
          Stage 2 - - - - 820 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1387 - 619 881
Mov Cap-2 Maneuver - - - - 619 -
          Stage 1 - - - - 865 -
          Stage 2 - - - - 816 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 11.1
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 637 - - 1387 -
HCM Lane V/C Ratio 0.073 - - 0.004 -
HCM Control Delay (s) 11.1 - - 7.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -



Existing + Proj AM Oakvale Road
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 6/25/2014

HCM 2010 Signalized Intersection Summary Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + Proj AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 227 6 612 143 11 1091
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 267 7 680 159 12 1212
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.85 0.85 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 309 276 2332 1043 21 1346
Arrive On Green 0.17 0.17 0.66 0.66 0.01 0.72
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 267 7 680 159 12 1212
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 11.3 0.3 6.3 3.0 0.5 40.1
Cycle Q Clear(g_c), s 11.3 0.3 6.3 3.0 0.5 40.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 309 276 2332 1043 21 1346
V/C Ratio(X) 0.86 0.03 0.29 0.15 0.58 0.90
Avail Cap(c_a), veh/h 366 327 2332 1043 92 1346
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.1 26.5 5.6 5.0 38.1 8.6
Incr Delay (d2), s/veh 16.6 0.0 0.3 0.3 22.6 9.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.0 0.1 3.1 1.4 0.4 23.6
LnGrp Delay(d),s/veh 47.7 26.6 5.9 5.3 60.7 18.5
LnGrp LOS D C A A E B
Approach Vol, veh/h 274 839 1224
Approach Delay, s/veh 47.1 5.8 18.9
Approach LOS D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.9 55.1 60.0 17.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 8.3 42.1 13.3
Green Ext Time (p_c), s 0.0 25.6 11.4 0.2

Intersection Summary
HCM 2010 Ctrl Delay 17.5
HCM 2010 LOS B



Existing + Proj AM Oakvale Road
3: Valley Parkway & El Norte Parkway 6/25/2014

HCM 2010 Signalized Intersection Summary Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + Proj AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 338 80 143 139 79 5 97 427 111 9 926 458
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 367 87 155 196 111 7 128 562 146 10 1077 533
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.71 0.71 0.71 0.76 0.76 0.76 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 460 299 254 276 186 12 161 1782 797 18 2149 881
Arrive On Green 0.13 0.16 0.16 0.08 0.11 0.11 0.09 0.50 0.50 0.01 0.42 0.42
Sat Flow, veh/h 3442 1863 1583 3442 1734 109 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 367 87 155 196 0 118 128 562 146 10 1077 533
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1843 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 8.4 3.3 7.4 4.5 0.0 5.0 5.8 7.6 4.1 0.5 12.6 18.3
Cycle Q Clear(g_c), s 8.4 3.3 7.4 4.5 0.0 5.0 5.8 7.6 4.1 0.5 12.6 18.3
Prop In Lane 1.00 1.00 1.00 0.06 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 460 299 254 276 0 197 161 1782 797 18 2149 881
V/C Ratio(X) 0.80 0.29 0.61 0.71 0.00 0.60 0.79 0.32 0.18 0.57 0.50 0.61
Avail Cap(c_a), veh/h 592 1075 914 338 0 928 240 1782 797 87 2149 881
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.2 30.1 31.8 36.5 0.0 34.7 36.3 11.9 11.1 40.1 17.2 12.1
Incr Delay (d2), s/veh 5.8 0.5 2.4 5.2 0.0 2.9 10.4 0.5 0.5 25.5 0.8 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 1.8 3.4 2.4 0.0 2.7 3.3 3.8 1.9 0.3 6.1 8.6
LnGrp Delay(d),s/veh 40.0 30.6 34.2 41.7 0.0 37.6 46.6 12.4 11.6 65.6 18.1 15.2
LnGrp LOS D C C D D D B B E B B
Approach Vol, veh/h 609 314 836 1620
Approach Delay, s/veh 37.2 40.2 17.5 17.4
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.8 46.0 11.5 18.1 12.4 39.4 15.9 13.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 9.6 6.5 9.4 7.8 20.3 10.4 7.0
Green Ext Time (p_c), s 0.0 19.1 0.1 1.8 0.1 10.5 0.5 1.7

Intersection Summary
HCM 2010 Ctrl Delay 23.1
HCM 2010 LOS C



Existing + Proj AM Oakvale Road
4: Bear Valley Parkway & Valley Parkway 6/25/2014

HCM 2010 Signalized Intersection Summary Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + Proj AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 19 369 79 766 788 18 93 26 642 29 57 51
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 23 439 94 833 857 20 121 34 834 40 78 70
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.92 0.92 0.92 0.77 0.77 0.77 0.73 0.73 0.73
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 754 157 961 1550 693 362 380 1347 49 96 86
Arrive On Green 0.02 0.18 0.18 0.28 0.44 0.44 0.20 0.20 0.20 0.13 0.13 0.13
Sat Flow, veh/h 1774 4219 879 3442 3539 1583 1774 1863 2787 368 718 644
Grp Volume(v), veh/h 23 350 183 833 857 20 121 34 834 188 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1708 1721 1770 1583 1774 1863 1393 1731 0 0
Q Serve(g_s), s 1.0 7.4 7.7 18.0 14.1 0.6 4.6 1.2 16.0 8.3 0.0 0.0
Cycle Q Clear(g_c), s 1.0 7.4 7.7 18.0 14.1 0.6 4.6 1.2 16.0 8.3 0.0 0.0
Prop In Lane 1.00 0.51 1.00 1.00 1.00 1.00 0.21 0.37
Lane Grp Cap(c), veh/h 36 606 305 961 1550 693 362 380 1347 232 0 0
V/C Ratio(X) 0.64 0.58 0.60 0.87 0.55 0.03 0.33 0.09 0.62 0.81 0.00 0.00
Avail Cap(c_a), veh/h 113 692 348 1141 1670 747 362 380 1347 353 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 38.1 29.5 29.6 26.9 16.3 12.5 26.7 25.3 14.9 33.0 0.0 0.0
Incr Delay (d2), s/veh 17.8 0.9 2.2 6.4 0.3 0.0 2.5 0.5 2.1 8.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 3.5 3.8 9.4 6.9 0.2 2.5 0.6 6.9 4.5 0.0 0.0
LnGrp Delay(d),s/veh 56.0 30.4 31.8 33.2 16.7 12.6 29.1 25.8 17.1 41.1 0.0 0.0
LnGrp LOS E C C C B B C C B D
Approach Vol, veh/h 556 1710 989 188
Approach Delay, s/veh 31.9 24.7 18.9 41.1
Approach LOS C C B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 25.9 18.0 14.5 5.6 38.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 18.0 20.0 9.7 10.3 3.0 16.1
Green Ext Time (p_c), s 0.0 1.8 4.3 0.4 0.0 10.1

Intersection Summary
HCM 2010 Ctrl Delay 25.1
HCM 2010 LOS C



HCM 2010 TWSC
1: Oakvale Rd & Lake Wohlford Rd 6/25/2014

Oakvale Road  3/3/2014 Existing + Proj PM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 1.5
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 221 41 7 170 62 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 80 80 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 270 50 9 212 62 6
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 320 0 525 295
          Stage 1 - - - - 295 -
          Stage 2 - - - - 230 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1240 - 513 744
          Stage 1 - - - - 755 -
          Stage 2 - - - - 808 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1240 - 509 744
Mov Cap-2 Maneuver - - - - 509 -
          Stage 1 - - - - 755 -
          Stage 2 - - - - 802 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 12.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 524 - - 1240 -
HCM Lane V/C Ratio 0.13 - - 0.007 -
HCM Control Delay (s) 12.9 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.4 - - 0 -



HCM 2010 Signalized Intersection Summary
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 6/25/2014

Oakvale Road  3/3/2014 Existing + Proj PM Synchro 8 Report
Page 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 260 12 1162 312 9 874
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 299 14 1210 325 9 910
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.87 0.87 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 338 302 2295 1027 16 1319
Arrive On Green 0.19 0.19 0.65 0.65 0.01 0.71
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 299 14 1210 325 9 910
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 13.0 0.6 14.4 7.2 0.4 22.0
Cycle Q Clear(g_c), s 13.0 0.6 14.4 7.2 0.4 22.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 338 302 2295 1027 16 1319
V/C Ratio(X) 0.88 0.05 0.53 0.32 0.56 0.69
Avail Cap(c_a), veh/h 359 320 2295 1027 90 1319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.2 26.1 7.4 6.1 39.0 6.6
Incr Delay (d2), s/veh 21.3 0.1 0.9 0.8 27.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.3 0.3 7.2 3.3 0.3 12.2
LnGrp Delay(d),s/veh 52.5 26.2 8.3 7.0 66.0 9.6
LnGrp LOS D C A A E A
Approach Vol, veh/h 313 1535 919
Approach Delay, s/veh 51.3 8.0 10.1
Approach LOS D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.7 55.3 60.0 19.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.4 16.4 24.0 15.0
Green Ext Time (p_c), s 0.0 22.9 23.1 0.1

Intersection Summary
HCM 2010 Ctrl Delay 13.6
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
3: Valley Parkway & El Norte Parkway 6/25/2014

Oakvale Road  3/3/2014 Existing + Proj PM Synchro 8 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 533 54 89 61 39 6 110 997 76 9 743 432
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 599 61 100 80 51 8 116 1049 80 10 808 470
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.89 0.89 0.89 0.76 0.76 0.76 0.95 0.95 0.95 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 592 371 315 141 107 17 148 1783 798 18 2190 954
Arrive On Green 0.17 0.20 0.20 0.04 0.07 0.07 0.08 0.50 0.50 0.01 0.43 0.43
Sat Flow, veh/h 3442 1863 1583 3442 1573 247 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 599 61 100 80 0 59 116 1049 80 10 808 470
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1819 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 14.0 2.2 4.4 1.9 0.0 2.5 5.2 17.0 2.1 0.5 8.8 13.6
Cycle Q Clear(g_c), s 14.0 2.2 4.4 1.9 0.0 2.5 5.2 17.0 2.1 0.5 8.8 13.6
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 592 371 315 141 0 124 148 1783 798 18 2190 954
V/C Ratio(X) 1.01 0.16 0.32 0.57 0.00 0.47 0.79 0.59 0.10 0.57 0.37 0.49
Avail Cap(c_a), veh/h 592 1076 915 338 0 917 240 1783 798 87 2190 954
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.7 27.0 27.8 38.3 0.0 36.5 36.6 14.2 10.5 40.1 15.7 9.1
Incr Delay (d2), s/veh 39.9 0.2 0.6 3.5 0.0 2.8 8.8 1.4 0.3 25.5 0.5 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.9 1.2 2.0 0.9 0.0 1.4 2.9 8.5 1.0 0.3 4.1 6.4
LnGrp Delay(d),s/veh 73.6 27.2 28.4 41.8 0.0 39.3 45.4 15.7 10.8 65.6 16.2 10.9
LnGrp LOS F C C D D D B B E B B
Approach Vol, veh/h 760 139 1245 1288
Approach Delay, s/veh 63.9 40.7 18.1 14.6
Approach LOS E D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.8 46.0 8.3 21.2 11.8 40.0 19.0 10.6
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 19.0 3.9 6.4 7.2 15.6 16.0 4.5
Green Ext Time (p_c), s 0.0 16.1 0.1 1.0 0.1 14.0 0.0 1.0

Intersection Summary
HCM 2010 Ctrl Delay 27.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary
4: Bear Valley Parkway & Valley Parkway 6/25/2014

Oakvale Road  3/3/2014 Existing + Proj PM Synchro 8 Report
Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 72 674 49 382 492 22 47 29 656 9 15 39
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 79 741 54 394 507 23 53 33 737 12 20 52
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.91 0.91 0.91 0.97 0.97 0.97 0.89 0.89 0.89 0.75 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 100 1139 83 562 1210 541 476 499 1202 16 26 67
Arrive On Green 0.06 0.24 0.24 0.16 0.34 0.34 0.27 0.27 0.27 0.07 0.07 0.07
Sat Flow, veh/h 1774 4840 351 3442 3539 1583 1774 1863 2787 238 397 1033
Grp Volume(v), veh/h 79 518 277 394 507 23 53 33 737 84 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1801 1721 1770 1583 1774 1863 1393 1669 0 0
Q Serve(g_s), s 2.6 8.2 8.3 6.5 6.6 0.6 1.3 0.8 12.2 3.0 0.0 0.0
Cycle Q Clear(g_c), s 2.6 8.2 8.3 6.5 6.6 0.6 1.3 0.8 12.2 3.0 0.0 0.0
Prop In Lane 1.00 0.19 1.00 1.00 1.00 1.00 0.14 0.62
Lane Grp Cap(c), veh/h 100 798 424 562 1210 541 476 499 1202 109 0 0
V/C Ratio(X) 0.79 0.65 0.65 0.70 0.42 0.04 0.11 0.07 0.61 0.77 0.00 0.00
Avail Cap(c_a), veh/h 149 909 483 1500 2195 982 476 499 1202 447 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 27.8 20.6 20.6 23.6 15.1 13.1 16.5 16.3 13.1 27.5 0.0 0.0
Incr Delay (d2), s/veh 15.1 1.3 2.6 1.6 0.2 0.0 0.5 0.3 2.3 11.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 4.0 4.4 3.2 3.2 0.3 0.7 0.4 5.0 1.7 0.0 0.0
LnGrp Delay(d),s/veh 42.9 21.9 23.2 25.2 15.3 13.1 16.9 16.5 15.4 38.5 0.0 0.0
LnGrp LOS D C C C B B B B B D
Approach Vol, veh/h 874 924 823 84
Approach Delay, s/veh 24.2 19.5 15.6 38.5
Approach LOS C B B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 13.7 18.0 7.9 7.4 24.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 14.2 8.5 10.3 5.0 4.6 8.6
Green Ext Time (p_c), s 0.7 1.3 3.7 0.2 0.0 10.5

Intersection Summary
HCM 2010 Ctrl Delay 20.4
HCM 2010 LOS C
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HCM 2010 TWSC Existing + Cumulative AM
1: Oakvale Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Intersection
Int Delay, s/veh 0.5
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 116 5 3 193 11 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 89 89 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 151 6 3 217 12 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 157 0 378 154
          Stage 1 - - - - 154 -
          Stage 2 - - - - 224 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1423 - 624 892
          Stage 1 - - - - 874 -
          Stage 2 - - - - 813 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1423 - 623 892
Mov Cap-2 Maneuver - - - - 623 -
          Stage 1 - - - - 874 -
          Stage 2 - - - - 811 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 10.5
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 666 - - 1423 -
HCM Lane V/C Ratio 0.024 - - 0.002 -
HCM Control Delay (s) 10.5 - - 7.5 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Existing + Cumulative AM
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 214 5 636 120 10 1134
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 252 6 707 133 11 1260
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.85 0.85 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 296 264 2358 1055 19 1358
Arrive On Green 0.17 0.17 0.67 0.67 0.01 0.73
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 252 6 707 133 11 1260
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 10.6 0.2 6.4 2.4 0.5 43.5
Cycle Q Clear(g_c), s 10.6 0.2 6.4 2.4 0.5 43.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 296 264 2358 1055 19 1358
V/C Ratio(X) 0.85 0.02 0.30 0.13 0.57 0.93
Avail Cap(c_a), veh/h 370 330 2358 1055 92 1358
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.1 26.8 5.3 4.7 37.8 8.7
Incr Delay (d2), s/veh 14.5 0.0 0.3 0.2 23.7 12.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.4 0.1 3.2 1.1 0.4 26.3
LnGrp Delay(d),s/veh 45.6 26.8 5.7 4.9 61.5 21.0
LnGrp LOS D C A A E C
Approach Vol, veh/h 258 840 1271
Approach Delay, s/veh 45.1 5.6 21.4
Approach LOS D A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.8 55.2 60.0 16.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.5 8.4 45.5 12.6
Green Ext Time (p_c), s 0.0 27.0 9.2 0.3

Intersection Summary
HCM 2010 Ctrl Delay 18.3
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Cumulative AM
3: Valley Parkway & El Norte Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 334 80 147 141 79 5 97 418 111 9 933 461
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 363 87 160 199 111 7 128 550 146 10 1085 536
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.71 0.71 0.71 0.76 0.76 0.76 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 457 296 252 279 186 12 161 1784 798 18 2151 880
Arrive On Green 0.13 0.16 0.16 0.08 0.11 0.11 0.09 0.50 0.50 0.01 0.42 0.42
Sat Flow, veh/h 3442 1863 1583 3442 1734 109 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 363 87 160 199 0 118 128 550 146 10 1085 536
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1843 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 8.3 3.4 7.7 4.6 0.0 5.0 5.7 7.4 4.1 0.5 12.7 18.5
Cycle Q Clear(g_c), s 8.3 3.4 7.7 4.6 0.0 5.0 5.7 7.4 4.1 0.5 12.7 18.5
Prop In Lane 1.00 1.00 1.00 0.06 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 457 296 252 279 0 198 161 1784 798 18 2151 880
V/C Ratio(X) 0.79 0.29 0.64 0.71 0.00 0.60 0.79 0.31 0.18 0.57 0.50 0.61
Avail Cap(c_a), veh/h 592 1076 915 339 0 929 240 1784 798 87 2151 880
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.2 30.2 32.0 36.4 0.0 34.6 36.2 11.8 11.0 40.1 17.2 12.1
Incr Delay (d2), s/veh 5.6 0.5 2.7 5.4 0.0 2.9 10.3 0.4 0.5 25.5 0.8 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 1.8 3.5 2.4 0.0 2.7 3.3 3.7 1.9 0.3 6.1 8.7
LnGrp Delay(d),s/veh 39.8 30.7 34.7 41.9 0.0 37.5 46.5 12.3 11.5 65.6 18.1 15.3
LnGrp LOS D C C D D D B B E B B
Approach Vol, veh/h 610 317 824 1631
Approach Delay, s/veh 37.2 40.2 17.5 17.4
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.8 46.0 11.6 17.9 12.4 39.4 15.8 13.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 9.4 6.6 9.7 7.7 20.5 10.3 7.0
Green Ext Time (p_c), s 0.0 19.2 0.1 1.8 0.1 10.4 0.5 1.8

Intersection Summary
HCM 2010 Ctrl Delay 23.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing + Cumulative AM
4: Bear Valley Parkway & Valley Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 19 370 80 774 797 18 95 26 645 29 57 51
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 23 440 95 841 866 20 123 34 838 40 78 70
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.92 0.92 0.92 0.77 0.77 0.77 0.73 0.73 0.73
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 753 158 967 1556 696 361 379 1349 49 96 86
Arrive On Green 0.02 0.18 0.18 0.28 0.44 0.44 0.20 0.20 0.20 0.13 0.13 0.13
Sat Flow, veh/h 1774 4212 885 3442 3539 1583 1774 1863 2787 368 718 644
Grp Volume(v), veh/h 23 352 183 841 866 20 123 34 838 188 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1707 1721 1770 1583 1774 1863 1393 1731 0 0
Q Serve(g_s), s 1.0 7.5 7.8 18.3 14.3 0.6 4.7 1.2 16.0 8.3 0.0 0.0
Cycle Q Clear(g_c), s 1.0 7.5 7.8 18.3 14.3 0.6 4.7 1.2 16.0 8.3 0.0 0.0
Prop In Lane 1.00 0.52 1.00 1.00 1.00 1.00 0.21 0.37
Lane Grp Cap(c), veh/h 36 606 305 967 1556 696 361 379 1349 231 0 0
V/C Ratio(X) 0.65 0.58 0.60 0.87 0.56 0.03 0.34 0.09 0.62 0.81 0.00 0.00
Avail Cap(c_a), veh/h 113 689 347 1137 1664 744 361 379 1349 352 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 38.3 29.6 29.7 26.9 16.4 12.5 26.8 25.4 15.0 33.1 0.0 0.0
Incr Delay (d2), s/veh 17.9 1.0 2.3 6.6 0.4 0.0 2.6 0.5 2.2 8.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 3.6 3.9 9.5 7.1 0.2 2.5 0.6 7.1 4.5 0.0 0.0
LnGrp Delay(d),s/veh 56.2 30.6 32.0 33.5 16.7 12.5 29.4 25.9 17.1 41.4 0.0 0.0
LnGrp LOS E C C C B B C C B D
Approach Vol, veh/h 558 1727 995 188
Approach Delay, s/veh 32.1 24.9 18.9 41.4
Approach LOS C C B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 26.1 18.1 14.5 5.6 38.6
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 18.0 20.3 9.8 10.3 3.0 16.3
Green Ext Time (p_c), s 0.0 1.8 4.3 0.4 0.0 10.1

Intersection Summary
HCM 2010 Ctrl Delay 25.2
HCM 2010 LOS C



HCM 2010 TWSC Existing + Cumulative PM
1: Oakvale Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Intersection
Int Delay, s/veh 0.3
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 235 12 5 180 9 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 80 80 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 287 15 6 225 9 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 301 0 532 294
          Stage 1 - - - - 294 -
          Stage 2 - - - - 238 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1260 - 508 745
          Stage 1 - - - - 756 -
          Stage 2 - - - - 802 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1260 - 505 745
Mov Cap-2 Maneuver - - - - 505 -
          Stage 1 - - - - 756 -
          Stage 2 - - - - 798 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 11.7
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 549 - - 1260 -
HCM Lane V/C Ratio 0.022 - - 0.005 -
HCM Control Delay (s) 11.7 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 2010 Signalized Intersection Summary Existing + Cumulative PM
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 222 10 1208 299 8 909
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 255 11 1258 311 8 947
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.87 0.87 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 299 266 2363 1057 14 1356
Arrive On Green 0.17 0.17 0.67 0.67 0.01 0.73
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 255 11 1258 311 8 947
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 10.7 0.4 14.1 6.3 0.3 21.7
Cycle Q Clear(g_c), s 10.7 0.4 14.1 6.3 0.3 21.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 299 266 2363 1057 14 1356
V/C Ratio(X) 0.85 0.04 0.53 0.29 0.55 0.70
Avail Cap(c_a), veh/h 369 329 2363 1057 92 1356
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.1 26.8 6.6 5.3 38.0 5.8
Incr Delay (d2), s/veh 14.8 0.1 0.9 0.7 28.9 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.5 0.2 7.1 2.9 0.3 11.9
LnGrp Delay(d),s/veh 45.9 26.9 7.5 6.0 66.9 8.8
LnGrp LOS D C A A E A
Approach Vol, veh/h 266 1569 955
Approach Delay, s/veh 45.1 7.2 9.3
Approach LOS D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.6 55.4 60.0 17.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.3 16.1 23.7 12.7
Green Ext Time (p_c), s 0.0 23.9 24.2 0.3

Intersection Summary
HCM 2010 Ctrl Delay 11.5
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing + Cumulative PM
3: Valley Parkway & El Norte Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 532 60 91 64 42 7 111 1010 83 10 742 412
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 598 67 102 84 55 9 117 1063 87 11 807 448
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.89 0.89 0.89 0.76 0.76 0.76 0.95 0.95 0.95 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 589 375 318 144 112 18 149 1775 794 19 2179 950
Arrive On Green 0.17 0.20 0.20 0.04 0.07 0.07 0.08 0.50 0.50 0.01 0.43 0.43
Sat Flow, veh/h 3442 1863 1583 3442 1562 256 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 598 67 102 84 0 64 117 1063 87 11 807 448
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1818 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 14.0 2.4 4.5 2.0 0.0 2.8 5.3 17.5 2.4 0.5 8.8 12.9
Cycle Q Clear(g_c), s 14.0 2.4 4.5 2.0 0.0 2.8 5.3 17.5 2.4 0.5 8.8 12.9
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 589 375 318 144 0 130 149 1775 794 19 2179 950
V/C Ratio(X) 1.01 0.18 0.32 0.58 0.00 0.49 0.79 0.60 0.11 0.57 0.37 0.47
Avail Cap(c_a), veh/h 589 1071 910 337 0 912 239 1775 794 87 2179 950
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 27.1 27.9 38.5 0.0 36.5 36.7 14.5 10.7 40.2 15.9 9.1
Incr Delay (d2), s/veh 40.8 0.2 0.6 3.7 0.0 2.8 8.8 1.5 0.3 24.2 0.5 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.9 1.3 2.0 1.0 0.0 1.5 3.0 8.8 1.1 0.4 4.2 6.0
LnGrp Delay(d),s/veh 74.6 27.3 28.5 42.1 0.0 39.4 45.6 16.0 11.0 64.4 16.4 10.8
LnGrp LOS F C C D D D B B E B B
Approach Vol, veh/h 767 148 1267 1266
Approach Delay, s/veh 64.4 40.9 18.4 14.8
Approach LOS E D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.9 46.0 8.4 21.4 11.9 40.0 19.0 10.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 19.5 4.0 6.5 7.3 14.9 16.0 4.8
Green Ext Time (p_c), s 0.0 15.8 0.1 1.1 0.1 14.4 0.0 1.1

Intersection Summary
HCM 2010 Ctrl Delay 28.3
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing + Cumulative PM
4: Bear Valley Parkway & Valley Parkway 4/29/2014

Oakvale Road  3/3/2014 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 72 680 50 372 492 22 48 29 660 9 15 39
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 79 747 55 384 507 23 54 33 742 12 20 52
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.91 0.91 0.91 0.97 0.97 0.97 0.89 0.89 0.89 0.75 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 100 1144 84 551 1204 539 477 501 1196 16 26 67
Arrive On Green 0.06 0.24 0.24 0.16 0.34 0.34 0.27 0.27 0.27 0.07 0.07 0.07
Sat Flow, veh/h 1774 4836 354 3442 3539 1583 1774 1863 2787 238 397 1033
Grp Volume(v), veh/h 79 523 279 384 507 23 54 33 742 84 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1800 1721 1770 1583 1774 1863 1393 1669 0 0
Q Serve(g_s), s 2.6 8.3 8.3 6.3 6.6 0.6 1.4 0.8 12.3 2.9 0.0 0.0
Cycle Q Clear(g_c), s 2.6 8.3 8.3 6.3 6.6 0.6 1.4 0.8 12.3 2.9 0.0 0.0
Prop In Lane 1.00 0.20 1.00 1.00 1.00 1.00 0.14 0.62
Lane Grp Cap(c), veh/h 100 802 426 551 1204 539 477 501 1196 109 0 0
V/C Ratio(X) 0.79 0.65 0.66 0.70 0.42 0.04 0.11 0.07 0.62 0.77 0.00 0.00
Avail Cap(c_a), veh/h 149 912 484 1505 2202 985 477 501 1196 449 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 27.7 20.5 20.5 23.6 15.1 13.1 16.4 16.2 13.2 27.4 0.0 0.0
Incr Delay (d2), s/veh 15.0 1.4 2.7 1.6 0.2 0.0 0.5 0.3 2.4 11.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 4.0 4.4 3.1 3.2 0.3 0.7 0.4 5.0 1.7 0.0 0.0
LnGrp Delay(d),s/veh 42.7 21.9 23.2 25.2 15.3 13.2 16.9 16.4 15.6 38.4 0.0 0.0
LnGrp LOS D C C C B B B B B D
Approach Vol, veh/h 881 914 829 84
Approach Delay, s/veh 24.1 19.4 15.7 38.4
Approach LOS C B B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 13.5 18.1 7.9 7.4 24.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 14.3 8.3 10.3 4.9 4.6 8.6
Green Ext Time (p_c), s 0.7 1.3 3.7 0.2 0.0 10.5

Intersection Summary
HCM 2010 Ctrl Delay 20.4
HCM 2010 LOS C



LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 3-14-2324 
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EXISTING + PROJECT +CUMULATIVE ANALYSIS WORKSHEETS  





Existing + Proj AM Oakvale Road
1: Oakvale Rd & Lake Wohlford Rd 6/25/2014

HCM 2010 TWSC Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + CP + Proj AM.syn

Intersection
Int Delay, s/veh 1.2
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 116 35 5 193 37 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 77 77 89 89 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 151 45 6 217 42 5
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 196 0 401 173
          Stage 1 - - - - 173 -
          Stage 2 - - - - 228 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1377 - 605 871
          Stage 1 - - - - 857 -
          Stage 2 - - - - 810 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1377 - 602 871
Mov Cap-2 Maneuver - - - - 602 -
          Stage 1 - - - - 857 -
          Stage 2 - - - - 806 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 11.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 621 - - 1377 -
HCM Lane V/C Ratio 0.075 - - 0.004 -
HCM Control Delay (s) 11.3 - - 7.6 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.2 - - 0 -



Existing + Proj AM Oakvale Road
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 6/25/2014

HCM 2010 Signalized Intersection Summary Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + CP + Proj AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 238 6 636 150 12 1134
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 280 7 707 167 13 1260
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.85 0.85 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 321 287 2310 1034 22 1335
Arrive On Green 0.18 0.18 0.65 0.65 0.01 0.72
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 280 7 707 167 13 1260
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 12.0 0.3 6.8 3.2 0.6 46.3
Cycle Q Clear(g_c), s 12.0 0.3 6.8 3.2 0.6 46.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 321 287 2310 1034 22 1335
V/C Ratio(X) 0.87 0.02 0.31 0.16 0.58 0.94
Avail Cap(c_a), veh/h 363 324 2310 1034 91 1335
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.1 26.3 5.9 5.3 38.4 9.7
Incr Delay (d2), s/veh 18.5 0.0 0.3 0.3 21.8 14.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.5 0.1 3.4 1.5 0.4 28.5
LnGrp Delay(d),s/veh 49.6 26.4 6.2 5.6 60.1 24.1
LnGrp LOS D C A A E C
Approach Vol, veh/h 287 874 1273
Approach Delay, s/veh 49.0 6.1 24.5
Approach LOS D A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 5.0 55.0 60.0 18.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.6 8.8 48.3 14.0
Green Ext Time (p_c), s 0.0 27.0 6.9 0.2

Intersection Summary
HCM 2010 Ctrl Delay 20.8
HCM 2010 LOS C



Existing + Proj AM Oakvale Road
3: Valley Parkway & El Norte Parkway 6/25/2014

HCM 2010 Signalized Intersection Summary Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + CP + Proj AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 348 80 147 141 79 5 97 432 111 9 945 473
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 378 87 160 199 111 7 128 568 146 10 1099 550
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.92 0.92 0.92 0.71 0.71 0.71 0.76 0.76 0.76 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 470 303 258 279 186 12 161 1775 794 18 2139 882
Arrive On Green 0.14 0.16 0.16 0.08 0.11 0.11 0.09 0.50 0.50 0.01 0.42 0.42
Sat Flow, veh/h 3442 1863 1583 3442 1734 109 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 378 87 160 199 0 118 128 568 146 10 1099 550
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1843 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 8.7 3.4 7.7 4.6 0.0 5.0 5.8 7.8 4.1 0.5 13.1 19.3
Cycle Q Clear(g_c), s 8.7 3.4 7.7 4.6 0.0 5.0 5.8 7.8 4.1 0.5 13.1 19.3
Prop In Lane 1.00 1.00 1.00 0.06 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 470 303 258 279 0 197 161 1775 794 18 2139 882
V/C Ratio(X) 0.80 0.29 0.62 0.71 0.00 0.60 0.79 0.32 0.18 0.57 0.51 0.62
Avail Cap(c_a), veh/h 589 1071 910 337 0 925 239 1775 794 87 2139 882
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.2 30.1 31.9 36.6 0.0 34.8 36.4 12.1 11.2 40.3 17.5 12.3
Incr Delay (d2), s/veh 6.4 0.5 2.4 5.5 0.0 2.9 10.5 0.5 0.5 25.5 0.9 3.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 1.8 3.5 2.4 0.0 2.7 3.3 3.9 1.9 0.3 6.3 9.1
LnGrp Delay(d),s/veh 40.6 30.6 34.3 42.1 0.0 37.7 46.9 12.6 11.7 65.8 18.4 15.6
LnGrp LOS D C C D D D B B E B B
Approach Vol, veh/h 625 317 842 1659
Approach Delay, s/veh 37.6 40.5 17.6 17.7
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.8 46.0 11.6 18.3 12.4 39.4 16.2 13.8
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 9.8 6.6 9.7 7.8 21.3 10.7 7.0
Green Ext Time (p_c), s 0.0 19.5 0.1 1.8 0.1 10.0 0.5 1.8

Intersection Summary
HCM 2010 Ctrl Delay 23.4
HCM 2010 LOS C



Existing + Proj AM Oakvale Road
4: Bear Valley Parkway & Valley Parkway 6/25/2014

HCM 2010 Signalized Intersection Summary Synchro 8 Report
N:\2324\Analysis\2nd Submittal\Existing + CP + Proj AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 19 375 80 782 801 18 95 26 655 29 57 51
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 23 446 95 850 871 20 123 34 851 40 78 70
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.84 0.84 0.84 0.92 0.92 0.92 0.77 0.77 0.77 0.73 0.73 0.73
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 755 157 973 1563 699 359 377 1352 49 96 86
Arrive On Green 0.02 0.18 0.18 0.28 0.44 0.44 0.20 0.20 0.20 0.13 0.13 0.13
Sat Flow, veh/h 1774 4223 876 3442 3539 1583 1774 1863 2787 368 718 644
Grp Volume(v), veh/h 23 356 185 850 871 20 123 34 851 188 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1708 1721 1770 1583 1774 1863 1393 1731 0 0
Q Serve(g_s), s 1.0 7.6 7.9 18.6 14.4 0.6 4.7 1.2 16.0 8.3 0.0 0.0
Cycle Q Clear(g_c), s 1.0 7.6 7.9 18.6 14.4 0.6 4.7 1.2 16.0 8.3 0.0 0.0
Prop In Lane 1.00 0.51 1.00 1.00 1.00 1.00 0.21 0.37
Lane Grp Cap(c), veh/h 36 606 306 973 1563 699 359 377 1352 231 0 0
V/C Ratio(X) 0.65 0.59 0.61 0.87 0.56 0.03 0.34 0.09 0.63 0.81 0.00 0.00
Avail Cap(c_a), veh/h 112 686 346 1132 1656 741 359 377 1352 350 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 38.5 29.8 29.9 27.0 16.4 12.5 27.0 25.6 15.1 33.3 0.0 0.0
Incr Delay (d2), s/veh 17.9 1.0 2.4 6.9 0.4 0.0 2.6 0.5 2.2 8.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 3.6 3.9 9.8 7.1 0.2 2.5 0.7 7.2 4.5 0.0 0.0
LnGrp Delay(d),s/veh 56.4 30.8 32.3 33.9 16.7 12.5 29.6 26.1 17.3 41.7 0.0 0.0
LnGrp LOS E C C C B B C C B D
Approach Vol, veh/h 564 1741 1008 188
Approach Delay, s/veh 32.4 25.1 19.1 41.7
Approach LOS C C B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 26.4 18.1 14.6 5.6 38.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 18.0 20.6 9.9 10.3 3.0 16.4
Green Ext Time (p_c), s 0.0 1.8 4.2 0.4 0.0 10.2

Intersection Summary
HCM 2010 Ctrl Delay 25.4
HCM 2010 LOS C



HCM 2010 TWSC
1: Oakvale Rd & Lake Wohlford Rd 6/25/2014

Oakvale Road  3/3/2014 Existing + CP + Proj PM Synchro 8 Report
Page 1

Intersection
Int Delay, s/veh 1.5
 

Movement EBT EBR WBL WBT NBL NBR
Vol, veh/h 235 41 7 180 62 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 80 80 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 287 50 9 225 62 6
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 337 0 555 312
          Stage 1 - - - - 312 -
          Stage 2 - - - - 243 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1222 - 493 728
          Stage 1 - - - - 742 -
          Stage 2 - - - - 797 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1222 - 489 728
Mov Cap-2 Maneuver - - - - 489 -
          Stage 1 - - - - 742 -
          Stage 2 - - - - 791 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 13.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 504 - - 1222 -
HCM Lane V/C Ratio 0.135 - - 0.007 -
HCM Control Delay (s) 13.3 - - 8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.5 - - 0 -



HCM 2010 Signalized Intersection Summary
2: Valley Parkway/Valley Center Rd & Lake Wohlford Rd 6/25/2014

Oakvale Road  3/3/2014 Existing + CP + Proj PM Synchro 8 Report
Page 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 272 13 1208 328 10 909
Number 3 18 2 12 1 6
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 313 15 1258 342 10 947
Adj No. of Lanes 1 1 2 1 1 1
Peak Hour Factor 0.87 0.87 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 350 312 2273 1017 18 1308
Arrive On Green 0.20 0.20 0.64 0.64 0.01 0.70
Sat Flow, veh/h 1774 1583 3632 1583 1774 1863
Grp Volume(v), veh/h 313 15 1258 342 10 947
Grp Sat Flow(s),veh/h/ln 1774 1583 1770 1583 1774 1863
Q Serve(g_s), s 13.7 0.6 15.7 7.9 0.4 24.5
Cycle Q Clear(g_c), s 13.7 0.6 15.7 7.9 0.4 24.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 350 312 2273 1017 18 1308
V/C Ratio(X) 0.89 0.05 0.55 0.34 0.57 0.72
Avail Cap(c_a), veh/h 356 318 2273 1017 89 1308
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.2 25.9 7.9 6.5 39.3 7.2
Incr Delay (d2), s/veh 23.5 0.1 1.0 0.9 25.3 3.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 0.3 7.8 3.7 0.3 13.6
LnGrp Delay(d),s/veh 54.7 26.0 8.9 7.4 64.6 10.7
LnGrp LOS D C A A E B
Approach Vol, veh/h 328 1600 957
Approach Delay, s/veh 53.4 8.6 11.3
Approach LOS D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 4.8 55.2 60.0 19.7
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 4.0 48.0 56.0 16.0
Max Q Clear Time (g_c+I1), s 2.4 17.7 26.5 15.7
Green Ext Time (p_c), s 0.0 23.1 22.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 14.6
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
3: Valley Parkway & El Norte Parkway 6/25/2014

Oakvale Road  3/3/2014 Existing + CP + Proj PM Synchro 8 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 546 60 91 64 42 7 111 1024 83 10 767 437
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 613 67 102 84 55 9 117 1078 87 11 834 475
Adj No. of Lanes 2 1 1 2 1 0 1 2 1 1 3 1
Peak Hour Factor 0.89 0.89 0.89 0.76 0.76 0.76 0.95 0.95 0.95 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 589 375 318 144 112 18 149 1775 794 19 2179 950
Arrive On Green 0.17 0.20 0.20 0.04 0.07 0.07 0.08 0.50 0.50 0.01 0.43 0.43
Sat Flow, veh/h 3442 1863 1583 3442 1562 256 1774 3539 1583 1774 5085 1583
Grp Volume(v), veh/h 613 67 102 84 0 64 117 1078 87 11 834 475
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 0 1818 1774 1770 1583 1774 1695 1583
Q Serve(g_s), s 14.0 2.4 4.5 2.0 0.0 2.8 5.3 17.8 2.4 0.5 9.2 14.0
Cycle Q Clear(g_c), s 14.0 2.4 4.5 2.0 0.0 2.8 5.3 17.8 2.4 0.5 9.2 14.0
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 589 375 318 144 0 130 149 1775 794 19 2179 950
V/C Ratio(X) 1.04 0.18 0.32 0.58 0.00 0.49 0.79 0.61 0.11 0.57 0.38 0.50
Avail Cap(c_a), veh/h 589 1071 910 337 0 912 239 1775 794 87 2179 950
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 27.1 27.9 38.5 0.0 36.5 36.7 14.6 10.7 40.2 16.0 9.4
Incr Delay (d2), s/veh 47.9 0.2 0.6 3.7 0.0 2.8 8.8 1.6 0.3 24.2 0.5 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.5 1.3 2.0 1.0 0.0 1.5 3.0 9.1 1.1 0.4 4.4 6.5
LnGrp Delay(d),s/veh 81.7 27.3 28.5 42.1 0.0 39.4 45.6 16.2 11.0 64.4 16.5 11.2
LnGrp LOS F C C D D D B B E B B
Approach Vol, veh/h 782 148 1282 1320
Approach Delay, s/veh 70.1 40.9 18.5 15.0
Approach LOS E D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 5.9 46.0 8.4 21.4 11.9 40.0 19.0 10.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 4.0 41.0 8.0 47.0 11.0 34.0 14.0 41.0
Max Q Clear Time (g_c+I1), s 2.5 19.8 4.0 6.5 7.3 16.0 16.0 4.8
Green Ext Time (p_c), s 0.0 16.0 0.1 1.1 0.1 14.0 0.0 1.1

Intersection Summary
HCM 2010 Ctrl Delay 29.6
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 72 685 50 389 500 22 48 29 669 9 15 39
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1863 1900 1863 1900
Adj Flow Rate, veh/h 79 753 55 401 515 23 54 33 752 12 20 52
Adj No. of Lanes 1 3 0 2 2 1 1 1 2 0 1 0
Peak Hour Factor 0.91 0.91 0.91 0.97 0.97 0.97 0.89 0.89 0.89 0.75 0.75 0.75
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 100 1143 83 569 1221 546 473 497 1204 16 26 67
Arrive On Green 0.06 0.24 0.24 0.17 0.34 0.34 0.27 0.27 0.27 0.07 0.07 0.07
Sat Flow, veh/h 1774 4839 352 3442 3539 1583 1774 1863 2787 238 397 1033
Grp Volume(v), veh/h 79 526 282 401 515 23 54 33 752 84 0 0
Grp Sat Flow(s),veh/h/ln 1774 1695 1801 1721 1770 1583 1774 1863 1393 1669 0 0
Q Serve(g_s), s 2.6 8.4 8.5 6.6 6.7 0.6 1.4 0.8 12.6 3.0 0.0 0.0
Cycle Q Clear(g_c), s 2.6 8.4 8.5 6.6 6.7 0.6 1.4 0.8 12.6 3.0 0.0 0.0
Prop In Lane 1.00 0.20 1.00 1.00 1.00 1.00 0.14 0.62
Lane Grp Cap(c), veh/h 100 801 425 569 1221 546 473 497 1204 109 0 0
V/C Ratio(X) 0.79 0.66 0.66 0.70 0.42 0.04 0.11 0.07 0.62 0.77 0.00 0.00
Avail Cap(c_a), veh/h 148 904 480 1492 2183 976 473 497 1204 445 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 27.9 20.7 20.7 23.7 15.1 13.1 16.6 16.4 13.3 27.6 0.0 0.0
Incr Delay (d2), s/veh 15.3 1.5 2.9 1.6 0.2 0.0 0.5 0.3 2.5 11.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 4.1 4.6 3.2 3.3 0.3 0.7 0.4 5.2 1.7 0.0 0.0
LnGrp Delay(d),s/veh 43.3 22.2 23.6 25.3 15.3 13.1 17.1 16.7 15.7 38.6 0.0 0.0
LnGrp LOS D C C C B B B B B D
Approach Vol, veh/h 887 939 839 84
Approach Delay, s/veh 24.5 19.5 15.8 38.6
Approach LOS C B B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.0 13.9 18.2 7.9 7.4 24.7
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 16.0 26.0 16.0 16.0 5.0 37.0
Max Q Clear Time (g_c+I1), s 14.6 8.6 10.5 5.0 4.6 8.7
Green Ext Time (p_c), s 0.6 1.3 3.7 0.2 0.0 10.7

Intersection Summary
HCM 2010 Ctrl Delay 20.6
HCM 2010 LOS C
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APPENDIX C 

CITY OF ESCONDIDO ROADWAY CLASSIFICATION TABLE 





Table

CITY OF ESCONDIDO PROPOSED LEVEL OF SERVICE STANDARDS

STREET SEGMENT AVERAGE DAn..Y VEIDCLE TRIP THRESHOLDS

Street Lanes Cross Level of Service
Classification Sections A B C D E

Prime Arterial (8Ianes) 116/136 (NP) 23,800 37,800 51,800 62,300 70,000
(6Ianes) 106/126 (NP) 20,400 32,400 44,400 53,400 60,000

Major Road (6Ianes) 90/110 (NP) 17,000 27,000 37,000 44,500 50,000
(4Ianes) 82/102 (NP) 12,600 20,000 27,400 32,900 37,000

Collector (4Ianes) 64/84 (NP) 11.600 18,500 25,300 30,400 34,200
(4Ianes) (WP) 6,800 10,800 14,800 17,800 20,000

Local (2Ianes) 42/66 (NP) 5,100 8,100 11,100 13,400 15,000
Collector (WP) 3,400 5,400 7,400 8,900 10,000
Rural (2Ianes)
collector

(NP) No Parking
(WP) With Parking

The following VIC Ratios were utilized for determining Existing and Future Level of
Service.

Level of Service Volume/Capacity
(VIC) Ratio

A-

C-
D­
E-

Less than or Equal to
Less than or ual to
Less than or ual to
Less than or Equal to
Less than or Equal to

·1

0.00 to
0.35 to
0.55 to
0.75 to
0.90 to

0.34
0.54
O. 74
O. 89
1. 00
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File Name: C:\a PROJECTS\oakvale Road MND AQ Escondido\URB.urb924

Project Name: Oakvale Road Realignment

Project Location: Orange County

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Summer Emissions Reports (Pounds/Day)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

Time Slice 4/1/2015-7/31/2015 
Active Days: 88

2.75 21.19 14.44 0.01 7.42 2.32 3,423.666.34 1.08 1.32 1.00

7.42Demolition 04/01/2015-
07/31/2015

2.75 21.19 14.44 0.01 2.32 3,423.666.34 1.08 1.32 1.00

Demo On Road Diesel 0.29 3.37 1.28 0.01 0.03 0.12 0.15 0.01 0.11 0.12 883.00

Demo Worker Trips 0.03 0.06 1.21 0.00 0.01 0.01 0.02 0.00 0.00 0.01 217.63

Fugitive Dust 0.00 0.00 0.00 0.00 6.30 0.00 6.30 1.31 0.00 1.31 0.00

Demo Off Road Diesel 2.43 17.76 11.95 0.00 0.00 0.95 0.95 0.00 0.88 0.88 2,323.03

2015 TOTALS (lbs/day unmitigated) 4.72 33.06 24.92 0.01 6.34 2.00 7.42 1.32 1.84 2.32 4,498.42

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Time Slice 9/2/2015-9/9/2015 Active 
Days: 6

1.49 9.46 8.08 0.00 0.74 0.68 1,323.640.01 0.73 0.01 0.67

0.74Asphalt 09/02/2015-09/09/2015 1.49 9.46 8.08 0.00 0.68 1,323.640.01 0.73 0.01 0.67

Paving On Road Diesel 0.04 0.48 0.18 0.00 0.00 0.02 0.02 0.00 0.02 0.02 126.79

Paving Worker Trips 0.03 0.06 1.21 0.00 0.01 0.01 0.02 0.00 0.00 0.01 217.63

Paving Off-Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 1.41 8.91 6.69 0.00 0.00 0.71 0.71 0.00 0.65 0.65 979.23

Time Slice 8/3/2015-8/14/2015 
Active Days: 10

4.72 33.06 24.92 0.00 3.02 2.05 4,498.421.02 2.00 0.22 1.84

3.02Mass Grading 08/01/2015-
08/14/2015

4.72 33.06 24.92 0.00 2.05 4,498.421.02 2.00 0.22 1.84

Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Worker Trips 0.07 0.13 2.41 0.00 0.02 0.01 0.03 0.01 0.01 0.02 435.26

Mass Grading Dust 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.21 0.00 0.21 0.00

Mass Grading Off Road Diesel 4.65 32.93 22.51 0.00 0.00 1.99 1.99 0.00 1.83 1.83 4,063.16

Time Slice 8/17/2015-9/1/2015 
Active Days: 12

2.27 17.54 11.08 0.00 1.82 0.96 2,371.681.01 0.81 0.21 0.75

1.82Fine Grading 08/15/2015-
09/01/2015

2.27 17.54 11.08 0.00 0.96 2,371.681.01 0.81 0.21 0.75

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.02 0.04 0.69 0.00 0.01 0.00 0.01 0.00 0.00 0.00 124.36

Fine Grading Dust 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.21 0.00 0.21 0.00

Fine Grading Off Road Diesel 2.26 17.50 10.40 0.00 0.00 0.81 0.81 0.00 0.74 0.74 2,247.32
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1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 1 hours per day

Off-Road Equipment:

1 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Concrete/Industrial Saws (10 hp) operating at a 0.73 load factor for 8 hours per day

Off-Road Equipment:

On Road Truck Travel (VMT): 27.78

1 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Concrete/Industrial Saws (10 hp) operating at a 0.73 load factor for 8 hours per day

Phase: Demolition 12/1/2015 - 12/15/2015 - Raodway Demolition

On Road Truck Travel (VMT): 208.33

Building Volume Daily (cubic feet): 3000

Building Volume Total (cubic feet): 22560

Phase: Demolition 4/1/2015 - 7/31/2015 - Excavation Description

Building Volume Daily (cubic feet): 15000

Building Volume Total (cubic feet): 1500000

2 Signal Boards (15 hp) operating at a 0.78 load factor for 8 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 1 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 6 hours per day

Phase Assumptions

Time Slice 12/1/2015-12/15/2015 
Active Days: 11

1.95 14.20 10.03 0.00 1.96 0.90 2,125.781.27 0.69 0.27 0.63

1.96Demolition 12/01/2015-
12/15/2015

1.95 14.20 10.03 0.00 0.90 2,125.781.27 0.69 0.27 0.63

Demo On Road Diesel 0.04 0.45 0.17 0.00 0.00 0.02 0.02 0.00 0.01 0.02 117.73

Demo Worker Trips 0.03 0.06 1.21 0.00 0.01 0.01 0.02 0.00 0.00 0.01 217.63

Fugitive Dust 0.00 0.00 0.00 0.00 1.26 0.00 1.26 0.26 0.00 0.26 0.00

Demo Off Road Diesel 1.88 13.69 8.66 0.00 0.00 0.66 0.66 0.00 0.61 0.61 1,790.42
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On Road Truck Travel (VMT): 0

20 lbs per acre-day

1 Forklifts (145 hp) operating at a 0.3 load factor for 8 hours per day

Off-Road Equipment:

Total Acres Disturbed: 0.5

Phase: Mass Grading 8/1/2015 - 8/14/2015 - Roadway Construction - rough grading

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.05

2 Signal Boards (15 hp) operating at a 0.78 load factor for 8 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

1 Paving Equipment (104 hp) operating at a 0.53 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

2 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

2 Plate Compactors (8 hp) operating at a 0.43 load factor for 8 hours per day

Total Acres Disturbed: 0.5

Phase: Fine Grading 8/15/2015 - 9/1/2015 - Roadway construction - Fine Grading

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.05

2 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 6 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

On Road Truck Travel (VMT): 0

20 lbs per acre-day

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

Off-Road Equipment:
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1 Pavers (100 hp) operating at a 0.62 load factor for 7 hours per day

4 Cement and Mortar Mixers (10 hp) operating at a 0.56 load factor for 6 hours per day

1 Rollers (95 hp) operating at a 0.56 load factor for 7 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

Off-Road Equipment:

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

Acres to be Paved: 0.5

Phase: Paving 9/2/2015 - 9/9/2015 - Roadway Construction - Paving



 

 
 
 
 
  


	Appendix C - traffic study 2324 Report July 2014.pdf
	2324 Appendix July 2014.pdf
	All Segments.pdf
	1. Lake Wohlford Rd btw Valley Center Rd to Oakvale Rd
	2. Valley Pkway btw El Norte Pkwy to Bear Valley Pwky

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page





