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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information
Analyst ML Highway/Direction of Travel SR-22 EB
Agency or Company LLG From/To East of Studebaker Rd
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
IProject Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [ Des.(N) [1Planning Data

Flow Inputs
\Volume, V 4209 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Er 1.2

E; 1.5 fiy = 11+P1(Eq - 1) + Pr(Ex - 110.990

Speed Inputs [Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
[BFFs P
[LOS and Performance Measures [Design (N)
Operational (LOS) Desian LOS
V.= (V or DDHV) / (PHF x N x f,,, esan

P 2237 pc/h/in =(V or DDHV) / (PHF x N x f,;y,
X ) pf ) pc/h/in
S 55.1 mph S P X

m
D=v,/S 40.6 pc/milin P ,
D=v_ /S pc/mi/in
LOS E P
Required Number of Lanes, N

|Glossary [Factor Location
IN - Number ofanes S - Speed E, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
Vo - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
Copyright © 2016 University of Florida, All Rights Reserved HCS 2010™  Version 6.80 Generated: 1/18/2017 1:54 PM

I-3
file:///C:/Users/lam/AppData/Local/ Temp/f2k8002.tmp 1/18/2017



BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel SR-22 WB
Agency or Company LLG From/To East of Studebaker Rd
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) (ODes.(N) [IPlanning Data
|IFlow Inputs
\Volume, V 3193 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D : veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fy = V1+PL(E - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
|[Number of Lanes, N 2 flo mph
[Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph EFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures {Design (N)
. Design (N)
Operational (LOS) Desian LOS
v, = (V or DDHV) / (PHF x N x esin
1697 pc/h/in v, = (V or DDHV) / (PHF x N x f.;,
X fp) kf) pc/h/in
S 63.7 mph P
. mph
D=v,/S 26.6 pc/mifln D=v /S o/mifln
lLos D P P
Required Number of Lanes, N
[Glossary [Factor Location
IN - Number of anes S - Speed E, - Exhibits 11-10, 11-12 £y - Exhibit 11-8
V- H‘I’“”y volume E - Density E. - Exhibits 11-10, 11-11, 1113 f, . - Exhibit 11-9
v - Flow rate FS - Free-flow speed
- Page 11-18 TRD - P 11-11
LOS - Level of service BFFS - Base free-flow [P 9 . age
speed LOS, S, FFS, vy - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-605 NB
Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
Volume, V 6401 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fy = V1+P(Ey - 1) + Py(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
IDesign (N)
Operational (LOS) Desian LOS
es
v_ = (V or DDHV) / (PHF x N x ., 'on
P 1134 pc/i/in - v, =(V or DDHV) / (PHF x N x f
p HV
X fp) K f) pc/h/In
S 65.0 mph s P o
D=v_ /S 17.4 pc/mi/in P .
p D=v_/S pc/mi/ln
LOS B P
Required Number of Lanes, N
|[Glossary |Factor Location
N - Number of lanes S - Speed |ER - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D -Density E. - Exhibits 11-10, 1111, 1113, - Exhibit 11-9
vy - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel I-605 SB

,Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing

Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [ 1Des.(N) [IPlanning Data

Flow Inputs

Volume, V 4670 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0
|Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

|[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fiy = V1+P(Ey- 1) + Pr(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft
|Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fic mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph EFS 65.0 mph
ggis:es free-flow Speed, mph
ILOS and Performance Measures [Design (N)

Operational (LOS)
vV, = (V or DDHV) / (PHF x N x va8

27 c/h/in
X 1.) P pc/hin
S 65.0 mph
. mph
D=v,/ S 12.7 pc/mi/ln .
pc/mi/ln
JLOS B .
Required Number of Lanes, N
[Glossary [Factor Location
IN - Number of lanes S -Speed Er, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
vV, - Flow rate - FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
ILOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To i\e/gf/ ower Blvd/Woodruff
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [_1Planning Data
Flow Inputs
\Volume, V 9152 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fly = V1+PL(Er - 1) + Pr(Eg - 1)10.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
otal Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Operational (LOS)
v_= (V or DDHV) / (PHF x N x f,
p )1 HV 1622 pc/h/in
X fp) pc/h/in
S 64.3 mph
. mph
D= v, /S 25.2 pc/mifn )
pc/mi/in
LOS C -
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 1113 f . - Exhibit 11-9
vV, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, Vo - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information ISite Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To llé/\\‘//c;odruffAve/Palo Verde
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [_1Planning Data
Flow Inputs
\olume, V 8977 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = VI+P(E; - 1) + Pr(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fiw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;ZSe(?::: ?ll:)::/ds)peed 00 e FFs 650 mph
BFFS ’ mph
ILOS and Performance Measures [Design (N)
Operational (LOS)
v_=(V or DDHV)/ (PHF x N x f
p™ " WV 1591 pc/h/in
X fp) pc/h/in
S 64.5 mph
. mph
D = vy /'S 24.7 pc/mi/in .
pc/mi/ln
LOS C '
Required Number of Lanes, N
[Glossary [Factor Location
IN' - Number of anes S - Speed E., - Exhibits 11-10, 11-12 f.yy - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f,_, - Exhibit 11-9
vV - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information

Analyst ML Highway/Direction of Travel [-405 NB

Agency or Company LLG From/To ;310 Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing
|Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [ Des.(N) [1Planning Data

Flow Inputs

\Volume, V 9326 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fyy = 11+P(Er - 1) + Pr(Eq - 110.990

Speed Inputs ICalc Speed Adj and FFS

Lane Width ft

|Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph

FFS (measured) 65.0 mph FFS 65.0 mph
|Base free-flow Speed, moh

BFFS P

ILOS and Performance Measures [Design (N)

Operational (LOS) Desian LOS

i
v_= (V or DDHV) / (PHF x N x ., eslg
P 1653 pc/h/in = (V or DDHV) / (PHF x N x fi,

x ) pf ) pc/h/in

S 64.1 mph P

D=v /S 25.8 pc/mifin mph

p ’ D=v, /S pc/mi/in
LOS C i
Required Number of Lanes, N

|Glossary [Factor Location

N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed

P i - Page 11-18 TRD - Page 11-11

LOS - Level of service BFFS - Base free-flow | .

speed LOS, S, FFS, Vp - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Travel /-405 NB

Agency or Company LLG From/To South of Studebaker Rd

Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
Volume, V 9117 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Eg 1.2
E; 1.5 fly = VI1+P(E - 1) + Pr(Eg - 110.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Ri-Side Lat. Clearance ft fw mph
Number of Lanes, N 5 fle mph
[Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Operational (LOS)
v_=(V or DDHV) / (PHF x N x f,
p™ M HV 1939 pc/h/in
X fp) pc/h/in
S 60.9 mph
, mph
D = Vo /S 31.8 pc/mifln .
pc/mifin
LOS D .
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of fanes S - Speed Ex, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- Hourly volume D - Density

E. - Exhibits 11-10, 11-11, 11-13
.- Page 11-18

LOS, S, FFS, V- Exhibits 11-2,
11-3

f, ¢ - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To isgﬂower Blvd/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Planning Data
{Flow Inputs
\Volume, V 8234 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E, 1.5 fiy = VI+PHEy - 1) + PR(Eg - 1N10.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
|Rt-Side Lat. Clearance ft fu mph
Number of Lanes, N 6 fic mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures Design (N)
Operational (LOS)
=(V or DDHV) / (PHF x N x f
p= )i HV 1459 pc/h/in
X fp) pc/h/in
S 65.0 mph
. mph
D=v, /S 22.5 pc/mi/in .
pc/mi/in
jLOS C .
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed Ey, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' -Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f ; - Exhibit 11-0
v_ - Flow rate FFS - Free-flow speed
p ) - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | o
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To modruffAve/Pa/o Verde
Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing

Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [(1Des.(N) [(1Planning Data

Flow Inputs

\Volume, V 8077 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Pp 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 fiy = VI+PL(Ey - 1) + Pr(Eg - 1)10.990

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft £ mph
[Number of Lanes, N 5 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph EFS 65.0 mph
Base free-flow Speed,

BFFS mph
|LOS and Performance Measures [Design (N)

Operational (LOS) Desian LOS

V= (V or DDHV) / (PHF x N x f., eslg

P 1717 pc/h/in = (V or DDHV) / (PHF x N x f,;y,

x ) pf ) pc/h/in
S 63.6 mph s P o

m
D=v,/$S 27.0 pc/mifln P .
D=v /S pc/mif/in
LOS D P
Required Number of Lanes, N

Glossary IFactor Location

N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
' - Hourly volume D -Density E. - Exhibits 11-10, 1111, 11-13  f¢ - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° o

speed LOS, S, FFS, v, - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To ';3’0 Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 8391 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain; Level
IDDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 15 fiy = 1M+P1(Ey- 1) + Pr(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
lLane Width ft
Rt-Side Lat. Clearance ft f mph
FNumber of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures Design (N)
o tional (LOS) IDesign (N)
erationa
s Design LOS
v, = (Vor DDHV) / (PHF x N x f;,
P 1487 pc/h/in v = (V or DDHV)/ (PHF x N x f,,,
b f) pr ) pc/h/in
S 64.9 mph s P ]
m
P=v, /S 22.9 pc/mi/in P .
D=v /S pc/mi/in
LOS c P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number oflanes S - Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 11-13 ., - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
p ) - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | .
speed LOS, S, FFS, v, - Exhibits 11-2,
|DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel -405 SB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 8202 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
IPeak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Eg 1.2
Er 1.5 fiy = 1V1+P(Er- 1) + Pr(E - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flc mph
Total Ramp Density, TRD ramps/mi § TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
. Design (N
Operational (LOS) Desian LOS
i
V= (V or DDHV) / (PHF x N X esl9
P 1453 pc/h/In v = (V or DDHV)/ (PHF x N x f;y,
< ) pr ) pc/h/in
S 65.0 mph P
. S mph
D=v,/ S 22.4 pc/mifln .
, D=v /S pc/mifin
lLos C P
lReqwred Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D -Density E. - Exhibits 11-10, 11-11, 11-13 ., - Exhibit 11-9
Vv, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | -
speed LOS, S, FFS, Vp - Exhibits 11-2,

|DDHV - Directional design hour volume

11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel SR-22 EB
Agency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [(JPlanning Data
Flow Inputs
\Volume, V 3944 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKxD veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = 1V1+PL(Eq - 1) + Pr(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flc mph
[Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures IDesign (N)
Design (N)
Operational (LOS) Desian LOS
sign
V.= (V or DDHV) / (PHF x N x f,,, [7°
P 2097 pc/h/in v, = (V or DDHV) / (PHF x N x f\,
X f) pr ) pc/h/in
S 58.1 mph S P o
m
D = vy /S 36.1 pc/mifln P .
D=v /S pc/mifin
LOS E p
Required Number of Lanes, N
[Glossary |[Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,yy - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 1113 f_, - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, v, - Exhibits 11-2,
p
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel SR-22 WB

Agency or Company LLG From/To East of Studebaker Rd

Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Existing

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

vV, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [1Des.(N) [IPlanning Data

|Flow Inputs

\Volume, V 4041 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, P 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 fry = VI1+PL(E; - 1) + Pr(Eg - 110.990

Speed Inputs [Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fo mph
Number of Lanes, N 2 fc mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,

BFFS mph

ILOS and Performance Measures [Design (N)

Operational (LOS)

v_= (V or DDHV)/ (PHF x N x f

p™ i HV2148 pc/h/in
X fp) pc/h/in
S 57.1 mph
. mph
D= vy /S 37.6 pc/mifin .
pc/mi/ln
JLOS E .
Required Number of Lanes, N

[Glossary [Factor Location

N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 fyy - Exhibit 11-8
V - Hourly volume D - Density f . - Exhibit 11-9

E - Exhibits 11-10, 11-11, 11-13
D" Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-605 NB
,Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [Des.(N) [IPlanning Data
|Flow Inputs
Volume, V 7632 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = 1V1+PL(Er - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fo mph
Number of Lanes,- N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
|LOS and Performance Measures [Design (N)
Operational (LOS) Desian LOS
e
V.= (V or DDHV) / (PHF x N x f,, g
P 1352 pc/h/in =(V or DDHV) / (PHF x N x f,,,
b ) pr | pc/h/in
S 65.0 mph S P o
m
D= vy /S 20.8 pc/mifin P .
D=v /S pc/mi/in
LOS C P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed Er, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3

Generated: 1/18/2017 2:26 PM

Copyright © 2016 University of Florida, All Rights Reserved HCS 2010™  Version 6.80

I-17

file:///C:/Users/lam/AppData/Local/Temp/f2kB75D.tmp 1/18/2017



BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information
Analyst ML Highway/Direction of Travel /-605 SB
Agency or Company LILG From/To South of Katella Ave

Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing

Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [ Des.(N) [IPlanning Data

{Flow Inputs

\Volume, V 5345 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P, 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

|Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 flyy = VI1+PH(Ey- 1) + Pr(Eg - 110.990

Speed Inputs |Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fic mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph

FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,

BFFS mph
ILOS and Performance Measures [Design (N)

Operational (LOS) Desian LOS

esign

v, = (V or DDHV) / (PHF x N x f, g

P 947 pc/h/in = (V or DDHV) / (PHF x N x fi,,
x f) pf ) pc/h/in

S 65.0 mph S P o

m
D= vy /S 14.6 pc/mifin P .
D=v. /S pc/mi/in
LOS B P
Required Number of Lanes, N

[Glossary [Factor Location

N - Number of lanes S - Speed |ER - Exhibits 11-10, 11-12 f - Exhibit 11-8
V' -Hourly volume D - Density E, - Exhibits 11-10, 11-11, 1113 f . - Exhibit 11-9
Vp - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | .
speed LOS, S, FFS, v_ - Exhibits 11-2,

P

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To ﬁalelﬂower Blva/Woodruff
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ IDes.(N) [IPlanning Data
Flow Inputs
Volume, V 8056 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiyy = 11+PH(Eq - 1) + Pr(Eg - 110.990
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures IDesign (N)
IDesign (N}
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f., 9
P 1427 pc/h/in v, = (V or DDHV) / (PHF x N x f
X fp) X f) pc/h/in
S 65.0 mph S P X
m
D= vy /S 22.0 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
IReqwred Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed lER - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- HT“”V volume D - Dens’“f’ E. - Exhibits 11-10, 11-11, 1113 f, - Exhibit 11-9
v, - Flow rate ‘ FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow P o
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To /Ig\(/oeodruffAve/Pal o Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 7902 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fly = VM+P(Ep- 1) + Pr(Eg - 1010.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
|Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures IDesign (N)
Design (N)
Operational (LOS) Desian LOS
esi
v, = (V or DDHV) / (PHF x N x sion
1400 pc/hlin v, = (V or DDHV) / (PHF x N x f.,,,
X fp) k f) pc/h/in
S 65.0 mph s P o
m
D= vy /'S 21.5 pc/milln P .
D=v /S pc/mi/in
jLos C P
Required Number of Lanes, N
|Glossary |[Factor Location
N - Number of fanes S - Speed E., - Exhibits 11-10, 11-12 f - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
vV, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |” .
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel I-405 NB
Agency or Company LLG From/To gzlo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 8209 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
|Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Eg 1.2
E, 1.5 fLy = VP L(E - 1) + Pr(Eg - 1)10.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) | 65.0 mph EFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Operational (LOS)
v_=(V or DDHV) / (PHF x N x f
p™ M WV 1455 pc/hiin
X fp) pc/h/in
S 65.0 mph
. mph
ID= vy /S 22.4 pc/mi/in .
pc/mi/in
LOS C d
Required Number of Lanes, N
|Glossary |[Factor Location
N - Number of lanes S - Speed |ER - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f, ; - Exhibit 11-9
vV, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, Vg - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
|Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
Volume, V 8024 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 2
JPeak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
|PDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E, 1.5 fiy = 11+P(Er - 1) + Pr(Eg - 110.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft £ mph
Number of Lanes,. N 5 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;FS (?:::;l:)reds);peed 65.0 mph FFS 65.0 mph
ase -flow ,
BFFS mph
ILOS and Performance Measures {Design (N)
Design (N)
Operational (LOS) [besion Los
sign
v_ = (V or DDHV) / (PHF x N X f,, g
P 1706 pc/hiin - v, = (V or DDHV) / (PHF x N x f,,,
) pr ) pc/h/in
S 63.7 mph o P o
m
ID= vy /S 26.8 pc/mifin P .
D=v /S pc/mifin
LOS D P
|Requwed Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 1113 ; - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P -
“Ispeed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
I
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel ]-405 SB
Agency or Company LLG From/To iigﬂower Bivd/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
\Volume, V 10071 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = VI+PL(Ey - 1) + Pr(Eg - 1)10.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi { TRD Adjustment mph
FFS (measured) 65.0 mph EFS 65.0 mph
Base free-flow Speed, moh
BFFS P
LOS and Performance Measures |Design (N)
Operational (LOS)
v_= (V or DDHV) / (PHF x N x {,
p™ ) HV 4785 pc/h/in
X fp) pc/h/In
S 62.9 mph
. mph
D= v, /S 28.4 pc/mifin .
pc/mi/in
LOS D .
Required Number of Lanes, N
IGlossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V - H‘I’“”V volume EFS' le”s‘til , [Fr-Exnibits 11104141, 1113 g - Exhibit 119
v - Flow rate - Free-flow spee
p - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow P I o 9
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel /-405 SB

Agency or Company LLG From/To I|L/\\‘//oeodruﬁ’Ave/Palo Verde
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Existing

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

v, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

E; - Exhibits 11-10, 11-11, 11-13
I(p - Page 11-18

LOS, S, FFS, Vo - Exhibits 11-2,
11-3

Oper.(LOS) [1Des.(N) [ 1Planning Data
Flow Inputs
Volume, V 9879 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
IDDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fy 1.00 Er 1.2
= 1.5 fiy = V+PL(Er - 1) + Pr(Eg - 110.990
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
|Rt-Side Lat. Clearance ft fu mph
Number of Lanes, N 5 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed,
BFFS mph
|LOS and Performance Measures Design (N)
IDesign (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x Ny, S9
2101 pc/h/in v, = (V or DDHV) / (PHF x N x fy,
X fp) ) f) pc/h/in
S 58.0 mph S P o
m
D=v_ /S 36.2 pc/mi/ln P .
p D=v /S pc/mifln
LOS E P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V - Hourly volume D - Density

fi c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel /-405 SB

Agency or Company (LG From/To gzlo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Existing

Project Description  2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

v, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [1Des.(N) [ 1Planning Data

Flow Inputs
\Volume, V 10264 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xK x D veh/h Grade % Length mi

Up/Down %

|Calculate Flow Adjustments

fs 1.00 Er 1.2

E; 1.5 fiy = VI1+PL(Eq - 1) + P(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
iTotal Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P
ILOS and Performance Measures |Design (N)

Operational (LOS) Desian LOS

[

v_ = (V or DDHV) / (PHF x N x f.,, esig

P 1819 pc/hiin = (V or DDHV) / (PHF x N x f,,,,

 f) pr ) pc/h/in
S 62.5 mph s P X

m
D= vy /S 29.1 pc/mifin P .
D=v_ /S pc/mifin
LOS D P
Required Number of Lanes, N

[Glossary [Factor Location

N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
\/ - Hourly volume D - Density

E. - Exhibits 11-10, 11-11, 11-13
0" Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

f, o - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel /-405 SB
,Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [1Planning Data
Flow Inputs
\Volume, V 10033 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKxD veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Eg 1.2
= 1.5 fly = VIT+PHEr - 1) + Pa(Ep - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) D—'g*—(l_—O)S
i
v, = (V or DDHV) / (PHF x N x fy [resten
1778 pc/h/in v, = (Vor DDHV) / (PHF x N x f,,
X fp) K f) pc/h/in
S 63.0 mph P
D=v_ /S 28.2 c/mi/ln mh
P ' P D=v,/S pc/mifln
LOS D i
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D - Density E, - Exhibits 11-10, 11-11, 1113 ,; - Exhibit 11-9
Vo - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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EXISTING PLUS PROJECT TRAFFIC CONDITIONS

N,

LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 2-16-3779-1
2™ + PCH Project, Long Beach
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel SR-22 EB
Agency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [ Planning Data
Flow Inputs
\Volume, V 4219 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
|DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Eg 1.2
E; 15 fiy = VI1+PL(Eq - 1) + Pr(Eg - 1)10.990
Speed Inputs [Calc Speed Adj and FFS
|Lane Width ft
Rt-Side Lat. Clearance ft fw mph
|Number of Lanes, N 2 flo mph
[Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Operational (LOS)
v_ = (V or DDHV)/(PHF x N x f
p™ M HV 2243 pc/h/in
X fp) pc/h/in
S 54.9 mph
. mph
D= vy /S 40.8 pc/mi/in .
pc/mi/in
LOS E
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 .,y - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 11-13 £ - Exhibit 11-9
v - Flow rate FFS - Free-flow speed
p - Page 11-18 TRD-P 11-11
LOS - Level of service BFFS - Base free-flow [P I S age
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
Copyright © 2016 University of Florida, All Rights Reserved HCS 2010™  version 6.80 Generated: 1/18/2017 2:36 PM
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information

Analyst ML Highway/Direction of Travel SR-22 WB

Agency or Company LLG From/To East of Studebaker Rd

Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

vV, - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

Oper.(LOS) [IDes.(N) [IPlanning Data
Flow Inputs
Volume, V 3206 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Ex 1.2
Er 1.5 fLy = VI1+PL(Ep - 1) + PR(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
L.ane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FES (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
, IDesiqn (N)
Operational (LOS) Desian LOS
v_= (V or DDHV) / (PHF x N x f, esign
P 1704 pc/h/in v, = (V or DDHV) / (PHF x N x .y,
x f) pr ) pc/h/in
S 63.7 mph P
. S mph
D=v, /S 26.8 pc/mifin .
D=v /S pc/mi/in
LOS D P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- Hourly volume D - Density f, - Exhibit 11-9

E; - Exhibits 11-10, 11-11, 11-13
- Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information
Analyst ML Highway/Direction of Travel /-605 NB
IAgency or Company LLG From/To South of Katella Ave

Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [1Des.(N) [IPlanning Data

|Flow Inputs
\Volume, V 6406 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

|Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 fiy = VI1+PL(Er - 1) + Pr(Eg - 110.990

Speed Inputs [Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (]rcneailureds) | 65.0 mph FFS 65.0 mph

ase free-flow Speed,

BFFS mph
ILOS and Performance Measures [Design (N)

. Design (N)
Operational (LOS) [besian LOS
ign

v_ = (V or DDHV) / (PHF x Nx f,,, esig

P 1135 pc/h/in v, = (V or DDHV) / (PHF x N x fiyy,
pe ) pr ) pc/h/in

S 65.0 mph S P o

m
D=v,/ S 17.5 pc/mi/in P .
D=v /S pc/mi/in
LOS B P
Required Number of Lanes, N

|[Glossary [Factor Location

N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £y - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 1110, 11-11, 11-13 £, - Exhibit 11-9
Vo - Flow rate ‘ FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow  |P o

speed LOS, S, FFS, v, - Exhibits 11-2,

p

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel /-605 SB

,Agency or Company LLG From/To South of Katella Ave
|Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [IDes.(N) [1Planning Data
Flow Inputs
\Volume, V 4677 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2
|Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHY = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Eg 1.2
E; 1.5 fiy = VI1+P(Er - 1) + PR(Er - 1110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fo mph
Number of Lanes, N 6 fle mph
otal Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Operational (LOS)
v, = (V or DDHV) / (PHF x N x f
p™ M HVg29 pc/h/in
X fp) pc/h/in
S 65.0 mph
. mph
D= vy /S 12.8 pc/mifln .
pc/mifin
LOS B :
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V - Hourly volume D - Density

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

|LOS - Level of service
speed
DDHYV - Directional design hour volume

E - Exhibits 11-10, 11-11, 11-13
D" Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

f, . - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [site Information
Analyst ML Highway/Direction of Travel -405 NB
Agency or Company LLG From/To isgf/ower Bivd/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [ IDes.(N) [_1Planning Data

{Flow Inputs
\Volume, V 9152 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Er 1.2

E; 1.5 fiy = VI1+PL(E - 1) + Pr(Eg - 110.990

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh

BFFS P
[LOS and Performance Measures IDesign (N)

Operational (LOS)
v_=(V or DDHV)/ (PHF x N x f

p™ M WV1622 pc/h/in
X fp) pc/h/in

S 64.3 mph

. mph
D=v, /S 252 pc/mi/in .
pc/mi/in

LOS C
|Glossary [Factor Location

N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 fyy - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 11-13 - - Exhibit 119
v, - Flow rate ‘ FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P -

speed LOS, S, FFS, Vg - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 NB
IAgency or Company LLG From/To /lg\‘//oeodruffAve/Pan Verde
Date Performed 1/18/17 Jurisdiction
nalysis Time Period AM Peak Hour Analysis Year Existing Plus Project
IProject Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [[1Planning Data
|Flow Inputs
\Volume, V 8977 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = 1V1+P(Eq - 1) + PR(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Ri-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;FS (?1:: ?Iuoreds)upeed 00 il FFS 650 e
ase free-flow ,
BFFS mph
|LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Sesion LOS
v_= (V or DDHV) / (PHF x N x f.o, esign
P 1591 pc/h/in v, = (V or DDHV) / (PHF x N x f,,
x ) xpf ) pc/h/in
S 64.5 mph S P , o
m
D= vy /S 24.7 pc/mi/ln P .
D=v /S pc/milin
LOS C P
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of lanes S - Speed E - Exhibits 11-10, 11-12 f - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
V, - Flow rate . FFS - Free-flow speed t _page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P .
speed LOS, S, FFS, vy - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

AADT veh/day

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT x Kx D veh/h

General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LG From/To gzcajlo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [_1Planning Data
|{Flow Inputs
\Volume, V 9326 veh/h Peak-Hour Factor, PHF 0.95

%Trucks and Buses, P, 2
%RVs, Py 0
General Terrain: Level
Grade % Length mi
Up/Down %

|Calculate Flow Adjustments

fy 1.00 Er 1.2
ET 15 fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft £ mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
e foufow Spoed, A i 0 "
ase free- peed,

BFFS mph
ILOS and Performance Measures |Design (N)

lDesign (N)
Operational (LOS) Desian LOS

ign
v_= (V or DDHV) / (PHF x N x .y, es
’ 1653 pc/h/in - v, = (V or DDHV) / (PHF x N x f,
< ) pr ) pc/h/in
S 64.1 mph S P o
m

D= vy /S 25.8 pc/mifin P .

D=v_ /S pc/mifin
LOS cC P

Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Dens'i E, - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow  |P .
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel -405 NB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) I Planning Data
Flow Inputs
\Volume, V 9117 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiyy = VI1+PHE- 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 5 fo mph
Total Ramp Density, TRD ramps/mi { TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures IDesign (N)
- .
Design (N)
Operational (LOS) Desian LOS
i
v_= (V or DDHV) / (PHF x N x f,,, eeign
P 1939 pc/h/in v, = (V or DDHV) / (PHF x N x f.,,
x f) pr ) pc/h/in
S 60.9 mph S P o
m
D= vy /S 31.8 pc/mi/in P .
D = vy /S pc/mifin
LOS D .
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13 - - Exhibit 11-9
Vv, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, V- Exhibits 11-2,
11-3

DDHYV - Directional design hour volume

Copyright © 2016 University of Florida, All Rights Reserved

HCS 2010™  Version 6.80

I-35

file:///C:/Users/lam/AppData/Local/Temp/f2k52F9.tmp

Generated: 1/18/2017 2:39 PM

1/18/2017



BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information

Analyst ML Highway/Direction of Travel /-405 SB

Agency or Company LLG From/To iigﬂower Biva/Woodrutf
|Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [_1Planning Data

I(Flow Inputs

\Volume, V 8235 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADTxKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Er 1.2

E; 1.5 fry = VI1+PL(Er - 1) + Pr(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

jLane Width ft

Rt-Side Lat. Clearance ft fw mph
[Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph

FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P

[LOS and Performance Measures [Design (N)

Operational (LOS)

v_= (V or DDHV) / (PHF x N x f,

p™ )1 HV 1459 pc/h/in
X fp) pc/h/in
S 65.0 mph
. mph
D=v, /S 22.5 pc/mifin .
pc/mi/in
LOS C -
Required Number of Lanes, N

[Glossary I[Factor Location

N - Number of fanes S - Speed E, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f - - Exhibit 11-9
Vo - Flow rate . FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | .

speed LOS, S, FFS, V- Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To modruﬁAve/Palo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year EXxisting Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 8078 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
= 15 fry = M+PL(Er - 1) + Pr(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 5 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
|JLOS and Performance Measures [Design (N)
Operational (LOS) Desian LOS
n
/= (V or DDHV) / (PHF x N x f.,, esl9
P 1718 pc/h/in = (V or DDHV) / (PHF x N x f,
f p HY
X f,) t) pc/h/in
S 63.6 mph s P o
m
D=v, /S 27.0 pc/mi/in P .
D=v_ /S pc/mi/in
LOS D P
Required Number of Lanes, N
[Glossary [Factor Location
IN - _
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 1113 f_, - Exhibit 11-9
v, - Flow rate - FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow P o
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

AADT veh/day

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT x Kx D veh/h

General Information [Site Information
Analyst ML Highway/Direction of Travel [-405 SB
Agency or Company LLG From/To gglo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) ["1Planning Data
{Flow Inputs
\Volume, V 8392 veh/h Peak-Hour Factor, PHF 0.95

%Trucks and Buses, P 2
%RVs, Pg 0
General Terrain: Level
Grade % Length mi
Up/Down %

|Calculate Flow Adjustments

fy 1.00 Er 1.2
E; 1.5 fiyy = MI+PH(Ey - 1) + Pr(Egr - 010.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
|BFFs P
ILOS and Performance Measures [Design (N)
IDes,ign (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f,, °9
P 1487 pc/hiin v, = (V or DDHV) / (PHF x N x f.,,
X fp) 1) pc/hfin
S 64.9 mph s P h
m
D = vy /S 22.9 pc/mi/ln P .
D=v_ /S pc/mifin
LOS C P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D S'Dens't:f E. - Exhibits 11-10, 11-11, 11-13  f_, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow p .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Pianning Data
|Flow Inputs
\Volume, V 8203 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
Er 1.5 fiyy = 11+PL(Eq - 1) + Pr(Eg - 110.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
I;FS (?::a?]ureds) o 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures |IDesign (N)
Design (N)
Operational (LOS) loesian LoS
e
V.= (V or DDHV) / (PHF x N X f,, =N
P 1454 pc/h/In v, = (V or DDHV) / (PHF x N x f,,,
x f) pr ) pc/h/in
S 65.0 mph s P h
m
D= vy /S 22.4 pc/mi/in P .
D=v_ /S pc/mi/in
LOS C P
Required Number of Lanes, N
|[Glossary |Factor Location
N - Number of lanes S -Speed Er, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
[V - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,; - Exhibit 11-9
Vo, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel SR-22 EB
Agency or Company LLG From/To East of Studebaker Rd
jDate Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [N Des.(N) [IPlanning Data
Flow Inputs
[\Volume, V 3971 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fipy = V1+Pp(Er - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
JLane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
|LOS and Performance Measures |[Design (N)
Operational (LOS) Desian LOS
i
V.= (V or DDHV) / (PHF x N x f,,, esl
P 2111 pc/hiin =(V or DDHV) / (PHF x N x f,,\,
b f,) pf ) pc/h/ln
S 57.8 mph S P o
m
ID= vy /S 36.5 pc/mifin P .
D= vy /S pc/mi/in
LOS E .
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow P .
speed LLOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel SR-22 WB
IAgency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [(1Planning Data
|Flow Inputs
VVolume, V 4073 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fly = V+PL(Er - 1) + Pr(Ex - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
[Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
|LOS and Performance Measures [Design (N)
Operational (LOS)
v_ = (V or DDHV) / (PHF x N x f
p™ { )1 HV2165 pc/h/in
X fp) pc/h/in
S 56.7 mph
. mph
D=v, /8 38.2 pc/mi/in .
pc/mifin
LOS E '
Required Number of Lanes, N
[Glossary [Factor Location
IN - Number offanes S - Speed lER - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
vV, - Flow rate - FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHY - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel I-605 NB
Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 7644 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
ET 1.5 fHV = U[1+P(Ep - 1) + PRr(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flo mph
Number of Lanes, N 6 fic mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Operational (LOS)
v_= (V or DDHV) / (PHF x N x f
p™ M HV 1354 pc/h/in
X fo) pc/h/in
S 65.0 mph
. mph
D = Vo /S 20.8 pc/mi/in .
pc/mi/ln
LOS C i
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 ,; - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow P o
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-605 SB
Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) (O Des.(N) I Planning Data
Flow Inputs
\Volume, V 5359 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
|Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Eg 1.2
E; 1.5 fiyy = VM+PL(Er - 1) + Pr(Eg - 110.990
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, mph
[BFFs P
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) [besian LOS
’ esi
V. = (V or DDHV) / (PHF x N x f,, g
P 950 pc/h/in - v, = (V or DDHV) / (PHF x N x fi,,,
X fp) pr ) pc/h/in
S 65.0 mph < P ‘ o
m
D=v,/$S 14.6 pc/mi/in P .
D=v_ /S pc/mi/in
LOS B p
Required Number of Lanes, N
IGlossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow [P .
speed LOS, S, FFS, v, - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Trave! /-405 NB
Agency or Company LLG From/To lliigﬂower Blvd/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) ["]Planning Data
|Flow Inputs
\Volume, V 8059 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 15 fiyy = M1+PHE; - 1) + Pp(Eg - 110.990
Speed Inputs Calc Speed Adj and FFS
JLane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes,. N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures [Design (N)
Design (N
Operational (LOS) IB—TQ_(L_OlS
esign
V= (V or DDHV) / (PHF x N x ., $19
P 1428 pc/h/in v, = (V or DDHV)/ (PHF x N x f,y,
x f) pr ) pc/h/in
S 65.0 mph S P o
m
D=v, /'S 22.0 pc/mifin P .
D=v /S pc/mi/in
LOS C P
lRequ:red Number of Lanes, N
[Glossary [Factor Location
N - Number of fanes S - Speed lER - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 11-13  f¢ - Exhibit 11-9
v, -Flowrate . FFS - Free-flow speed ¢ _ page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow  |° o
speed ILOS, S, FFS, vy - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information

|Site Information

Analyst ML

Agency or Company LLG

Date Performed 1/18/17
Analysis Time Period PM Peak Hour

Highway/Direction of Travel [-405 NB
Woodruff Ave/Palo Verde

From/To Ave
Jurisdiction
Analysis Year Existing Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

v, - Flow rate

LOS - Level of service
speed
DDHV - Directional design hour volume

Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 7905 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Eg 1.2
= 1.5 fly = VI+P(Ep - 1) + Pr(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
JRt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Design (N}
Operational (LOS) [besian LOS
e
v, = (V or DDHV) / (PHF x N X f 9
1401 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,
x ) pr ) pc/h/in
S 65.0 mph s P oh
D=v, /S 21.6 pc/mi/in P .
D=v /S pc/mifin
JLOS c P
Required Number of Lanes, N
|Glossary [Factor Location
IN - Number of anes S - Speed IER - Exhibits 11-10, 11-12 f,,y - Exhibit 11-8
\/ - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
llp - Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel [-405 NB
Agency or Company LLG From/To ll;z/o Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
Volume, V 8212 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 15 fiyy = VI1+PL(Er - 1) + PR(Ex - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fLC mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
es
= (V or DDHV) / (PHF x N x f,, an
P 1455 pcihiin v, = (V or DDHV) / (PHF x N x f,
X fp) kf) pc/h/in
S 65.0 mph P
. S mph
D=v, /S 22.4 pc/milin .
D=v_ /S pc/mifin
LOS C P
lRequwed Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed IER - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f,; - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 8027 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h. Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fy 1.00 Ex 1.2
E; 1.5 fiy = 111+P(Eg - 1) + Pr(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 5 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (rfnea?‘ureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
ILOS and Performance Measures |Design (N)
. IDesign (N)
Operational (LOS) Desian LOS
n
V. = (V or DDHV) / (PHF x N x f,,, es1g
P 1707 pe/hfin v_= (V or DDHV) / (PHF x N x f
p HV
X fp) K f) pc/h/in
S 63.7 mph P
D=v /S 26.8 pc/mi/in mph
p ’ D=v /8 pc/mi/ln
LOS D P
‘Requ:red Number of Lanes, N
[Glossary [Factor Location
N - Number of fanes S -Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113, - Exhibit 11-9
v, - Fiow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | P o
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To ﬁsgﬂower Biva/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
|Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 10076 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
|Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiyy = 1M+P(Er - 1) + Pr(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
IRt—Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures |Design (N)
Design (N)
Operational (LOS) [besian LOs
i
v, = (V or DDHV) / (PHF x N X fy, esign
1785 pc/h/in v, = (V or DDHV) / (PHF x N x f,\,
X fp) K f) pc/h/in
S 62.9 mph s P o
m
D = vy /S 28.4 pc/mi/in P .
D = vy /S pc/mil/ln
LOS D .
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 1113, - Exhibit 11-9
Vo - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To /lé/\l‘//oeodruffAve/Palo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [[1Planning Data
Flow Inputs
\Volume, V 9884 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 flyy = M1+Py(Eq - 1) + Pr(Eg - 110.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 5 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
ggie(::: Sﬂlgv(\a/ds)peed 00 il FFS 650 mph
BFFS ’ mph
ILOS and Performance Measures IDesign (N)
Design (N)
Operational (LOS) [Design LOS
n
v, = (V or DDHV) / (PHF x N x fy esie
2102 pc/h/in v, = (V or DDHV) / (PHF x N x f,,
X fp) k£ ) pc/h/in
S 58.0 mph S P o
m
D=v, /S 36.2 pc/mi/in P ,
D=v /S pc/mi/ln
LOS E P
IReqwred Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V - *:_OU”V volume ":DFS' D;”S'“f’l , [Er-Ebits 1110, 4101, 4143ty - Exhibit 11-0
v. - Flow rate - Free-flow spee
p - Page 11-18 TRD-P 11-11
LOS - Level of service BFFS - Base free-flow | 9 . age
speed 1LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information ISite Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To gz/o Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 10269 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
ICalculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = VI1+PL(Er - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f o mph
Number of Lanes, N 6 flc mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph EFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
e
v_ = (V or DDHV) / (PHF x N x f,, sign
P 1820 pc/hiin v, = (V or DDHV) / (PHF x N x .,/
b f) pr ) pc/h/in
S 62.5 mph S P 0
m
D= vy /S 29.1 pc/mi/in P .
D=v /S pc/mi/in
LOS D P
IReqwred Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 1113 f, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel [-405 SB
Agency or Company LLG From/To South of Studebaker Rd
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Existing Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 10038 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
' Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
= 1.5 fly = VI1+P(Ey - 1) + PR(Eg - 110.990
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Operational (LOS)
v_=(V or DDHV)/(PHF x N x f
p™ | M Wq779 pc/h/in
X fp) pc/h/in
S 63.0 mph
. mph
ID= vy /S 28.3 pc/mi/in .
pc/mi/ln
LOS D i
Required Number of Lanes, N
[Glossary [Factor Location
IN - Number of anes S -Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | -
speed LOS, S, FFS, v_- Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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APPENDIX Il

YEAR 2019 CUMULATIVE TRAFFIC CONDITIONS

N

LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 2-16-3779-1
2"+ PCH Project, Long Beach

N:13700:2163779 - 2nd + PCH Project. Long Beach Report:3779 Appendix Sub-Dividers.doc
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel SR-22 EB
Agency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 4370 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = 1M+P(E - 1) + Pr(Eg - 1)10.990
Speed Inputs [Calc Speed Adj and FFS
lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 fo mph
otal Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v_= (V or DDHV) / (PHF x N x f,,, g
P 2323 pc/h/in - v, = (V or DDHV) / (PHF x N x f,y,
X f) pr ) pc/h/in
S 52.9 mph S P "
m
D= vy /S 43.9 pc/mi/in P .
D=v /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary |[Factor Location
IN - Number of anes S - Speed Er, - Exhibits 11-10, 11-12 f, - Exhibit 11-8
' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 1113 f , - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
|LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Travel SR-22 WB

Agency or Company LLG From/To East of Studebaker Rd

Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Year 2019

Project Description

2-16-3779 2nd & PCH Project, Long Beach

vV, - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

FFS - Free-flow speed
BFFS - Base free-flow

E. - Exhibits 11-10, 11-11, 11-13
- Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

Oper.(LOS) (O Des.(N) [IPlanning Data

Flow Inputs
Volume, V 3354 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fy 1.00 Exr 1.2

Er 1.5 fiy = VI1+Py(Er - 1) + Pr(Eg - 110.990

Speed Inputs [Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P
[LOS and Performance Measures [Design (N)

. Design (N

Operational (LOS) Desian LOS

v_= (V or DDHV) / (PHF x N x f.p, 9

P 1783 pcfhiin v, = (V or DDHV) / (PHF x N x f,,

x f) pr ) pc/h/in
S 62.9 mph P

D=v /S 28.3 c/mifln mph

P ' P D=v /S pc/mifln
LOS D P
Required Number of Lanes, N

|Glossary [Factor Location

N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V - Hourly volume D - Density

f ¢ - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Travel /-605 NB

Agency or Company LLG From/To South of Katella Ave

Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Year 2019

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

vV, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [IDes.(N) [IPlanning Data
|Flow Inputs
\Volume, V 6593 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKxD veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fy = VI1+PH(E - 1) + Pg(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
Operational (LOS) Desian LOS
sign
v, = (V or DDHV) / (PHF x N x g
1168 pc/h/in p = (V or DDHV) / (PHF x N x fiv
X fp) £) pc/h/in
S 65.0 mph S P o
m
D= vy /S 18.0 pc/mi/in P .
D=v /S pc/mi/in
LOS B P
Required Number of Lanes, N
IGlossary [Factor Location
N - Number of lanes S - Speed lER - Exhibits 11-10, 11-12 f, - Exhibit 11-8
V - Hourly volume D - Density

E+ - Exhibits 11-10, 11-11, 11-13
|(p - Page 11-18

LOS, S, FFS, V- Exhibits 11-2,
11-3

f. ¢ - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Trave! I-605 SB

Agency or Company LLG From/To South of Katella Ave

Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Year 2019

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

vV, - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

Oper.(LOS) [1Des.(N) [IPlanning Data
{Flow Inputs
\Volume, V 4810 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fy 1.00 Eg 1.2
E; 1.5 fly = V4P (Ey - 1) + PR(Eg - 110.990
Speed Inputs |Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
[Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures {Design (N)
Operational (LOS)
v_= (V or DDHV) / (PHF x N x f,
p™ ) HV g52 pc/h/in
X fp) pc/h/in
S 65.0 mph
. mph
D=v, /S 13.1 pc/mifin .
pc/mi/in
LOS B i
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 fyy - Exhibit 11-8
V- Hourly volume D - Density

E; - Exhibits 11-10, 11-11, 11-13
b Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

f_ ¢ - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information
Analyst ML Highway/Direction of Travel I-405 NB
Agency or Company LLG From/To ﬁigﬂower Blva/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019

Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [1Des.(N) [{Planning Data

Flow Inputs
Volume, V 9434 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2

Peak-Hr Prop. of AADT, K %RVs, P 0

Peak-Hr Direction Prop, D General Terrain; Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

|Calculate Flow Adjustments

f 1.00 Er 1.2

= 1.5 fy = 1VA+PL(Er - 1) + Pr(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P
ILOS and Performance Measures IDesign (N)

Operational (LOS) Desian LOS

n

V.= (V or DDHV) / (PHF x N x .y, esig

P 1672 pc/h/in = (V or DDHV) / (PHF x N x f;y

xf) pr ) pc/h/in
S 64.0 mph S P 1

m
D=v, /S 26.1 pc/mifln P .
D=v /S pc/mif/in
LOS D P
Required Number of Lanes, N

IGlossary [Factor Location

N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o

speed LOS, S, FFS, v, - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To /K\Cc;odruffAve/Pa/o Verde
|Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ IDes.(N) [_iPlanning Data
Flow Inputs
\Volume, V 9253 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Eg 1.2
E; 1.5 fiyy = V1+P(Eq - 1) + PR(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
IRt-Side Lat. Clearance ft fu mph
Number of Lanes, N 6 flc mph
Total Ramp Density, TRD ramps/mi { TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures [Design (N)
, lQe_si_qnim
Operational (LOS) Desian LOS
si
v = (V or DDHV) / (PHF x N x ., gn
P 1640 pchiin |V, = (V or DDHV) / (PHF x Nx fyy
X fp) ) pc/h/in
S 64.2 mph S P X
m
D= vy /S 25.6 pc/mi/in P .
D= vy /S pc/mi/ln
JLOS C '
IReqwred Number of Lanes, N
|Glossary [Factor Location
N’ - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 119
vV, - Flow rate ‘ FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel I-405 NB
Agency or Company LLG From/To ;ZIO Verde Ave/Siudebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [_1Planning Data
Flow Inputs
Volume, V 9613 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKxD veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
= 1.5 fiy = VI1+PHE- 1) + Pr(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
LLane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures IDesign (N)
Design (N)
Operational (LOS) [Design Los
n
V= (V or DDHV) / (PHF x N x f.,, 9
P 1703 pc/h/in |v, = (V or DDHV) / (PHF x N x f,,,
p f) pr ) pc/hiin
S 63.7 mph S P h
m
D=v, /S 26.7 pc/mi/in P .
D=v /S pc/mifin
LOS D P
IRequ:red Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 f,yy - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f, ; - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
1LOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel I-405 NB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
|Flow Inputs
\Volume, V 9398 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Eg 1.2
E; 1.5 fiyy = YI+P(Ep - 1)+ Po(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 5 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
g:e(?:: asﬂurecjs)peed 00 el FFe 0.0 men
e-flow ,
BFFS mph
ILOS and Performance Measures |IDesign (N)
Design (N}
Operational (LOS) [besian Los
esign
V.= (V or DDHV) / (PHF X N x f.,, 9
P 1998 pc/h/in v = (V or DDHV) / (PHF x N x f,,,
 f) pr ) pc/h/in
S 59.9 mph s P o
m
D= vy /S 33.3 pc/mi/ln P .
D=v /S pc/mi/in
LOS D P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed E - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f,; - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, v, - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information
Analyst ML Highway/Direction of Travel I-405 SB
Agency or Company LLG From/To ﬁigﬂower Blvd/Mooaruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019

Project Description  2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [1Des.(N) [IPlanning Data

Flow Inputs
\Volume, V 8484 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P, 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x K x D veh/h Grade % Length mi

' Up/Down %

[Calculate Flow Adjustments

fp 1.00 Er 1.2

E; 1.5 fly = VI+P(Ey - 1) + Pr(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi { TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
|BFFS P
ILOS and Performance Measures IDesign (N)

Design (N)

Operational (LOS) Desian LOS
V. = (V or DDHV) / (PHF x N x f.p, [Feson

P 1503 pc/h/in v, = (V or DDHV) / (PHF x N x f.,
b ) pr ) pc/h/in
S 64.8 mph o P o

m

D= vy /S 23.2 pc/mifin P .

L0S c D= vy /'S pc/mi/ln
Required Number of Lanes, N

|Glossary [Factor Location

N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- *;‘I’””y volume IE)FS— De”S‘“f’l L [Er-Bxhibis 1110, 1141, 1113ty - Exhibit 11-0
v - Flow rate - Free-flow spee

p - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow rp I » ag
speed LOS, S, FFS, vy - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
| g
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To /lg\(/oeodruffAve/Pa/o Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [_IPlanning Data
Flow Inputs
\Volume, V 8322 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Pp 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fryy = VI+PHEy - 1) + Pp(Ep - 110.990
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
[Number of Lanes, N 5 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
IBase free-flow Speed, moh
BFFS P
ILOS and Performance Measures [Design (N)
. Design (N
Operational (LOS) Desian LOS
n
V= (V or DDHV) / (PHF X N x f.o, eslg
P 1770 pc/h/in v_= (V or DDHV) / (PHF x N x {,
p HV
X fp) K f) pc/h/in
S 63.1 mph S P o
m
D = vy /S 28.1 pc/mifin P .
D=v /S pc/mi/in
LOS D P
IRequwed Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed E, - Exhibits 11-10, 11-12 f.yy - Exhibit 11-8
V - HF“’”'”'V volume EFS' DFens'ti’l E. - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v. - Flow rate - Free-flow speed
p - Page 11-18 TRD-P 11-1
LOS - Level of service BFFS - Base free-flow [P 9 . age
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHY - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To I;ZIO Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) ["1Planning Data
Flow Inputs
\Volume, V 8646 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
Er 1.5 fiy = VI1+PL(E - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fLw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures IDesign (N)
Design (N)
Operational (LOS) Desian LOS
es
v, = (V or DDHV) / (PHF x N x fy [Peston
1532 pc/h/in v, = (V or DDHV) / (PHF x N x f.,
X fp) ) pc/h/in
S 64.8 mph P
D=v /S 23.7 c/mi/ln mph
P ' P D=v_ /S pc/mif/in
LOS C P
IRequlred Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed kF - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Trave! /-405 SB
Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [1Planning Data
Flow Inputs
\Volume, V 8451 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
f 1.00 Er 1.2
E; 15 fiy = VI1+PHE - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures {Design (N)
Design (N)
Operational (LOS) [Design Los
n
v_= (V or DDHV) / (PHF x N x fi,, e
P 1497 pc/h/in v, = (V or DDHV) / (PHF x N x f,,
b f) pr ) pc/h/in
S 64.9 mph S P h
m
D=v, /S 23.1 pc/mi/in D=v /S Sm'/l
= c/mifln
LOS c P P
IReqwred Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed Ey, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V- Hourly volume EF - Density E, - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
v, - Flow rate S - Free-flow speed
p - Page 11-18 TRD-P 11-11
LOS - Level of service BFFS - Base free-flow P 9 - age
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel SR-22 EB

Agency or Company LLG From/To East of Studebaker Rd

Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

v, - Fiow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

E; - Exhibits 11-10, 11-11, 11-13
D" Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

Oper.(LOS) [IDes.(N) [ Planning Data

Flow Inputs
\Volume, V 4128 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKxD veh/h Grade % Length mi

Up/Down %

|Calculate Flow Adjustments

fp 1.00 Er 1.2

E; 1.5 flyy = V+PL(Er - 1) + Pr(Eg - 110.990

Speed Inputs [Calc Speed Adj and FFS

Lane Width ft
|Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P
|LOS and Performance Measures [Design (N)

Operational (LOS) Desian LOS

V= (V or DDHV) / (PHF x N x f,,, esign

P 2194 pc/h/in b= (V or DDHV) / (PHF x N x fi\,

X fp) £) pc/h/in
S 56.1 mph s P o

m
D= vy /S 39.1 pc/mi/in P .
D=v /S pc/mi/ln
LOS E P
Required Number of Lanes, N

[Glossary [Factor Location

N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
\/ - Hourly volume D - Density

f c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information ISite Information
Analyst ML Highway/Direction of Travel SR-22 WB
Agency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [JPlanning Data
{Flow Inputs
\olume, V 4202 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKxD veh/h Grade %  Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Eg 12
E; 1.5 fy = 1V1+P(Eq - 1) + PR(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (rfneasﬂureds) | 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
|LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
v_= (V or DDHV) / (PHF x N x £, g
P 2234 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,
) pr ) pc/h/in
S 55.1 mph S P o
m
D=v, /S 40.5 pc/mi/in P .
D=v /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of fanes S - Speed E, - Exhibits 11-10, 11-12 f,yy - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
Vo - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel [-605 NB
Agency or Company LIG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [CIPlanning Data
{Flow Inputs
\Volume, V 7861 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
= 1.5 fiy = VI1+P(Er - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
JLane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fio mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
[BFFs P
ILOS and Performance Measures [Design (N)
] Design (N)
Operational (LOS) lbesian Los
n
v_= (V or DDHV) / (PHF x N x f,, eeld
P 1393 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,
b f)) pr ) pc/h/in
S 65.0 mph P
D=v /S 21.4 pc/mi/in mph
P ’ D=v /S pc/mifin
LOS C P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed ¢ _Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information

Analyst ML Highway/Direction of Travel I-605 SB

Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019

Project Description  2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vv, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [ Des.(N) [(JPlanning Data

Flow Inputs

\Volume, V 5505 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 fy = M1+PL(Ey - 1) + Pr(Eg - 110.990

Speed Inputs [Calc Speed Adj and FFS
jLane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P

[LOS and Performance Measures |Design (N)

. Design (N

Operational (LOS) Desian LOS

V= (V or DDHV) / (PHF x N x .y, esign

P 975 pc/hiin v, = (V or DDHV) / (PHF x N x fiy

X f)) 1) pc/h/in
S 65.0 mph P

D=v_/S ‘ 15.0 c/mifin mph

P : P D=v_ /S pc/mifln
LOS B P
Required Number of Lanes, N

IGlossary [Factor Location

N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V - Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
- Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

f o - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel [-405 NB
Agency or Company LLG From/To isgf/ower Bivd/Woodruft
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
IProject Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 8302 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
IDDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 frpy = 1M+P(EL - 1) + Pr(Eg - 1)10.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EZSe(?::: ?‘Iureds)peed 00 e FFs 650 P
-flow .
BFFS mph
[LOS and Performance Measures [Design (N)
Operational (LOS)
v_ = (V or DDHV)/ (PHF x N x f
o™ { M W1471 pc/h/in
X fp) pc/b/in
S 64.9 mph
. mph
D=v, /S 22.7 pc/mifin .
pc/mi/ln
LOS C d
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 11-13  f, - Exhibit 11-9
v, - Flowrate FFS - Free-flow speed - Page 11-18 TRD - Page 11-11

LOS - Level of service BFFS - Base free-flow
speed

DDHY - Directional design hour volume

LOS, S, FFS, Vg - Exhibits 11-2,
11-3

Copyright © 2016 University of Florida, All Rights Reserved

HCS 2010™  Version 6.80

1-69

file:///C:/Users/lam/AppData/Local/Temp/f2k461D.tmp

Generated: 1/18/2017 3:17 PM

1/18/2017



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel I-405 NB

Agency or Company LLG From/To /\é/\\\/zaodruffAve/ Palo Verde
|Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019

Project Description

2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [ 1Des.(N) [_IPlanning Data
Flow Inputs
Volume, V 8143 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
|Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fy 1.00 Er 1.2
E; 1.5 fiyy = M1+P(Er - 1) + Pr(Eg - D10.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fo mph
{Number of Lanes, N 6 fc mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures |Design (N)
Operational (LOS)
v_=(V or DDHV)/ (PHF x N x f
p )1 HV1443 pc/hiin
X fp) pc/h/in
S 65.0 mph
. mph
D= vy /S 22.2 pc/mi/in .
pc/mifin
JLOS C i
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £y - Exhibit 11-8
V- Hourly volume D - Density

FFS - Free-flow speed
BFFS - Base free-flow

v, - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

E; - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

f o - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To gzlo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [1Planning Data
Flow Inputs
\Volume, V 8459 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P; 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E, 1.5 fiy = VM+PLEy - 1) + P(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
|Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures [Design (N)
] Design (N
Operational (LOS) Desian LOS
i
V.= (V or DDHV) / (PHF x N x ., esig
P 1499 pc/h/In v, = (V or DDHV)/ (PHF x N x f,,,
x f,) pr ) pc/h/in
S 64.9 mph P
D=v /S 23.1 pc/mifin meh
P ' D=v_ /S pc/mifin
LOS C P
IReqmred Number of Lanes, N
|Glossary [Factor Location
IN - .
N - Number of lanes S -Speed Er, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
v, - Fiow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P .
LOS, S, FFS, v_ - Exhibits 11-2,
speed p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 NB
IAgency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [JPlanning Data
Flow Inputs
\Volume, V 8269 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E, 1.5 fry = 1I+P(Ey - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 5 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Operational (LOS)
v_=(V or DDHV)/ (PHF x N x f,
p™ ) HV4758 pc/h/in
) pc/h/in
S 63.2 mph
. mph
D= v, /S 27.8 pc/mi/in .
pc/mifln
LOS D i
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed 1.OS, S, FFS, v _ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel I-405 SB
Agency or Company LLG From/To Alz?sgﬂower Blvd/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
|Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Planning Data
Flow Inputs
Volume, V 10380 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
|Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 flyy = 1M+PLEy - 1) + Pr(Eg- 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
|Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fLC mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures [Design (N)
. Design (N
Operational (LOS) Desian LOS
n
= (V or DDHV) / (PHF x N x f., 9
P 1839 pc/h/in Vo = (V or DDHV) / (PHF x N x f\,
X fp) K f) pc/h/in
S 62.3 mph s P o
m
D=v,/ S 29.5 pc/mifln P .
D=v_ /S pc/mifin
lLos D P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f,; - Exhibit 11-9
v, -Flowrate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | o
speed LOS, S, FFS, v, - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information ISite Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To modruffAve/Palo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019

Project Description 2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [1Des.(N) [1Planning Data

Flow Inputs
\Volume, V 10182 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2

Peak-Hr Prop. of AADT, K %RVs, P 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Er 1.2

=, 1.5 fiy = MI1+P(E - 1) + Pr(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f o mph
Number of Lanes, N 5 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,

BFFS mph
ILOS and Performance Measures IDesign (N)

Design (N)
Operational (LOS) Ibesian LOS
esign

V.= (V or DDHV) / (PHF x N x f,, 9

P 2165 pc/h/in v_=(V or DDHV)/(PHF x N x f

p HY
X fp) ¢ pc/h/in
S 56.7 mph ; o) o
D=v_ /S 38.2 pc/mi/in P .
P D=v /S pc/mifin
LOS E P
Required Number of Lanes, N

[Glossary [Factor Location

N - Number of lanes S -Speed E., - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13 £, . - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o

speed LOS, S, FFS, v, - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT xKx D veh/h

General Information |Site Information
Analyst ML Highway/Direction of Travel I-405 SB
Agency or Company LLG From/To ZZIO Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ IDes.(N) [1Planning Data
Flow Inputs
\Volume, V 10579 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2

%RVs, Pg 0

General Terrain: Level

Grade % Length mi
Up/Down %

|Calculate Flow Adjustments

DDHYV - Directional design hour volume

fy 1.00 Eg 1.2

E; 1.5 fiyy = V1+P(EL - 1) + Pr(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph

FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,

BFFS mph
|LOS and Performance Measures [Design (N)

) Design (N

Operational (LOS) Desian LOS

v_= (V or DDHV) / (PHF x N x f,, g

P 1875 pc/h/in = (V or DDHV) / (PHF x N x f,;,

b f,) F’f ) pc/h/in

S 61.8 mph s P H

m
D= vy /S 30.3 pc/mifln P .
D=v /S pc/mifin
LOS D P
Required Number of Lanes, N

|Glossary [Factor Location

N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,; - Exhibit 11-9
v, - Flow rate - FFS - Free-flow speed ¢ _page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | P .

speed LOS, S, FFS, v, - Exhibits 11-2,

11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information ISite Information

Analyst ML Highway/Direction of Travel [-405 SB

Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019

Project Description  2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

v, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [1Des.(N) [1Planning Data

Flow Inputs
\Volume, V 10341 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKxD veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 fryy = 1M+P(Er - 1) + PR(Eg - 110.990

Speed Inputs ICalc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph EFS 65.0 mph
Base free-flow Speed, moh

BFFS P
ILOS and Performance Measures [Design (N)

. Design (N
Operational (LOS) Desian LOS
esi

V.= (V or DDHV) / (PHF x N x f.,, >N

P 1832 pc/hfin v, = (V or DDHV) / (PHF x N x f,,,

x f) pr ) pc/h/in
S 62.4 mph S P "

m
D=v, /S 29.4 pc/mifln P .
D=v /S pc/mifin
LOS D P
|ReqU|red Number of Lanes, N

|Glossary IFactor Location

N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £y - Exhibit 11-8
/- Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
0" Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

f.c - Exhibit 11-9
TRD - Page 11-11
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APPENDIX I-IV

YEAR 2019 CUMULATIVE PLUS PROJECT
TRAFFIC CONDITIONS

Ny

LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 2-16-3779-1
2" + PCH Project, Long Beach

N13700:2163779 - 2nd + PCH Project, Long Beach'Report:3779 Appendix Sub-Dividers.doc
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel SR-22 EB
Agency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ Des.(N) CIPlanning Data
Flow Inputs
Volume, V 4380 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length  mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
Er 1.5 fy = 1+PL(Ey - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
|LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) [besian LOS
v_ = (V or DDHV) / (PHF x N x ., esian
P 2328 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,
) pr ) pc/h/in
S 52.8 mph S P o
D= Vp /S 44.1 pc/mi/in P .
D=v /S pc/mifln
LOS E P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D . Density E. - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
v - Flow rate FFS - Free-flow speed
p - Page 11-18 TRD -P 11-11
LOS - Level of service BFFS - Base free-flow [P = "y age
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information ISite Information
Analyst ML Highway/Direction of Travel SR-22 WB
Agency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 3367 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h - Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Ex 1.2
E; 1.5 fiy = VI+PL(Er - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
|Rt-Side Lat. Clearance ft fo mph
Number of Lanes, N 2 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Operational (LOS)
v_= (V or DDHV) /(PHF x N x f
p™ )1 HV 4790 pc/h/in
X fp) pc/h/In
S 62.8 mph
. mph
D = vy /S 28.5 pc/mi/in )
pc/mi/in
LOS D '
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 fyy - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 1113 f_, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, v - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel I-605 NB
Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [JPlanning Data
Flow Inputs
\Volume, V 6598 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P, 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKxD veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
f, 1.00 Er 12
E; 1.5 fipy = 1V1+PL(E1 - 1) + Pg(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
|LOS and Performance Measures [Design (N)
Operational (LOS)
v_= (V or DDHV) / (PHF x N x f
7 | M HV1169 pc/h/in
X fp) pc/h/in
S 65.0 mph
. mph
D= vy /S 18.0 pc/mi/ln .
pc/mifin
LOS B '
Required Number of Lanes, N
IGlossary [Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,¢, - Exhibit 11-9
vV, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P - '
speed LOS, S, FFS, v, - Exhibits 11-2,
p
DDHV - Directional design hour volume 1-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-605 SB
Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) O Des.(N) [ Planning Data
Flow Inputs
\olume, V 4817 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peaik-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fp 1.00 Er 1.2
E, 1.5 fiy = VI+P(Ey - 1)+ Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
|Number of Lanes, N 6 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neasﬂureds) o 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) [besian LOS
si
v_= (V or DDHV) / (PHF x N x f,,, es9
P 854 pc/h/in v, = (V or DDHV) / (PHF x N x f\,
b ) pr ) pc/hiin
S 65.0 mph S P N
m
D = vy /S 13.1 pc/mi/ln P .
D=v /S pc/mifin
LOS B P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed Er, - Exhibits 11-10, 11-12 f, - Exhibit 11-8
v - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information lSite Information

Analyst ML Highway/Direction of Travel -405 NB

Agency or Company LLG From/To iigﬂower Bivd/Woodruff
Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project

|Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
Volume, V 9434 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Pn 0
Peak-Hr Direction Prop, D ‘ General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fryy = 1V1+PHEy - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
JLane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flc mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
|LOS and Performance Measures [Design (N)
lDesign (N)
Operational (LOS) Desian LOS
V.= (V or DDHV) / (PHF x N x f.,, esion
y 1672 pc/h/in v, = (V or DDHV)/ (PHF x N x f,\,
< f,) pr ) pc/h/in
S 64.0 mph S P o
m
D= vy /S 26.1 pc/mi/ln P .
D=v_ /S pc/mifln
LOS D P
IReqwred Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D - Density

E - Exhibits 11-10, 11-11, 11-13
- Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

f, o - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel I-405 NB
Agency or Company LLG From/To I\é/\l\//c;odruﬁAve/Palo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [l Planning Data
Flow Inputs
\Volume, V 9253 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Pr 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiy = VI+PL(Er - 1) + Pr(Eg - 1)10.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
esi
V= (V or DDHV) / (PHF x N x f, gn
P 16 pc/h/ln v, = (V or DDHV) / (PHF x N x f,,
x f) pr ) pc/h/in
S 64.2 mph S P H
m
D = v, /S 25.6 pc/mifin P .
D=v /S pc/mi/in
LOS c P
Required Number of Lanes, N
[Glossary |[Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 £, - Exhibit 11-9
vV, - Flow rate ' FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To gglo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ 1Des.(N) [1Planning Data
Flow Inputs
\olume, V 9613 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
fo 1.00 Eg 1.2
E, 1.5 fLy = 1M+PL(Er - 1) + Pr(Er - D10.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;FS (rfneasﬂureds), ; 65.0 mph FES 65.0 mph
ase free-flow Speed,
BFFS mph
|[LOS and Performance Measures [Design (N)
lDesign (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, g
P 1703 pc/h/in v, = (V or DDHV) / (PHF x N x f,,y,
b f) pr ) pc/h/in
S 63.7 mph S P o
m
D= v, /S 26.7 pc/milln P .
D=v /S pc/mifln
LOS D P
Required Number of Lanes, N
|Glossary |[Factor Location
N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 f - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13 £, - Exhibit 11-9
v, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3

Copyright © 2016 University of Florida, All Rights Reserved

HCS 2010™  Version 6.80 Generated: 1/18/2017

1-84
file:///C:/Users/lam/AppData/Local/Temp/f2kD2DB.tmp

3:27 PM

1/18/2017



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information

Analyst ML Highway/Direction of Travel /-405 NB

Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vv, - Flow rate

JLOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [ Des.(N) [1Planning Data
{Flow Inputs
\Volume, V 9398 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKxD veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fy 1.00 Ex 1.2
E; 1.5 fiy = M1+PH(Ey- 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 5 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
lDesign (N)
Operational (LOS) Desian LOS
Si
V= (V or DDHV) / (PHF x N x f.o, 819
P 1998 pc//in v, = (V or DDHV) / (PHF x N x f,;,
X ) pr ) pc/h/in
S 59.9 mph S P o
m
D = v, /S 33.3 pc/mifin P .
D=v_ /S pc/mifln
LOS D p
Required Number of Lanes, N
|Glossary [Factor Location
N’ - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- Hourly volume D - Density

E; - Exhibits 11-10, 11-11, 11-13
- Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

f. - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To isgﬂower Bivd/Woodruft
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [[1Planning Data

Flow Inputs
\Volume, V 8485 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Eg 1.2

E; 1.5 fiy = 1IM+PHE - 1) + P(Eg - 110.990

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f o mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neailureds) | 65.0 mph FFS 65.0 mph

ase free-flow Speed,

BFFS mph
|LOS and Performance Measures [Design (N)

Operational (LOS)

v_= (V or DDHV) / (PHF x N x f

p™ M HV 1503 pc/h/in

X fp) pc/h/in
S 64.8 mph

. mph
D= vy /S 23.2 pc/mi/lin .
pc/mi/in

LOS C
IGlossary [Factor Location

N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 1113 f,, - Exhibit 11-9
v, -Flow rate _ FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P .

speed LOS, S, FFS, Vo - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To Il;\\(/o:druffAve/P alo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Profect
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
Volume, V 8323 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length “mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiy = MI1+PL(EL - 1) + Pr(Eg - 110.990
Speed Inputs [Calc Speed Adj and FFS
L ane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 5 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;FS (rfneasﬂureds) ; 65.0 mph EFS 65.0 mph
ase free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
ign
V= (V or DDHV) / (PHF x N x f.o, 9
P 1770 pc/h/in v, = (V or DDHV)/ (PHF x N x f.,,
X fp) 1) pc/hiin
S 63.1 mph S P 1
m
D= v, /S 28.1 pc/mi/ln P .
D=v /S pc/mi/in
LOS D P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 £ - Exhibit 11-8
' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 1113 (, - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
p ) f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 SB
IAgency or Company LLG From/To gzlo Verde Ave/Studebaker
IDate Performed 1/18/17 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [1Planning Data
Flow Inputs
Volume, V 8647 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
IPeak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
f 1.00 Eg 1.2
E; 1.5 flyy = VI+PL(Er - 1) + P(Eg - 1)10.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
IRt-Side Lat. Clearance ft f o mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
IFFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures [Design (N)
Operational (LOS) Desian LOS
Si
v_= (V or DDHV) / (PHF x N x ., esig
P 1532 pc/h/in = (V or DDHV) / (PHF x N x fi,
x f) pr ) pc/h/in
S 64.8 mph S P o
m
D= vy /S 23.7 pc/mifin P .
D=v /S pc/mifin
LOS cC P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 11-13  f,; - Exhibit 11-9
Vo - Flow rate ' FFS - Free-flow speed t _page 11-18 TRD - Page 11-11
JLOS - Level of service BFFS - Base free-flow |P -
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 1-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information ISite Information

Analyst ML Highway/Direction of Travel /-405 SB

,Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction

Analysis Time Period AM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

vV, - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

E; - Exhibits 11-10, 11-11, 11-13
0" Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

Oper.(LOS) [ Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 8452 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
{Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Eg 1.2
Er 1.5 fly = 1M+P(Ey - 1) + Pr(Eg - D10.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
INumber of Lanes, N 6 flc mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph EES 65.0 mph
Base free-flow Speed,
BFFS meh
LOS and Performance Measures Design (N)
Operational (LOS)
v_=(V or DDHV)/ (PHF x N x f
p™ )1 HV 1498 pc/h/in
X fp) pc/h/in
S 64.9 mph
. mph
P=v,/S 23.1 pc/mifin .
pc/mi/lin
LOS C :
Required Number of Lanes, N
Glossary [Factor Location
N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- Hourly volume D - Density

f, o - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Travel SR-22 EB

IAgency or Company LLG From/To East of Studebaker Rd
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

[1Planning Data

vV, - Flow rate FFS - Free-flow speed
LOS - Level of service BFFS - Base free-flow
speed

DDHYV - Directional design hour volume

Oper.(LOS) [ Des.(N)
Flow Inputs
\/olume, V 4155 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D vehth Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 = 1.2
E; 1.5 fly = VI1+P(E; - 1) + Pr(Eg - 1)10.990
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 2 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh
BFFS P
ILOS and Performance Measures [Design (N)
lDesign {N)
Operational (LOS) Desian LOS
ign
V.= (V or DDHV) / (PHF x N x f.,, oo
P 2209 pc/h/in v. = (V or DDHV) / (PHF x N x f
p HV
X fp) K f) pc/h/in
S 55.7 mph s P o
m
D=v, /S 39.6 pc/mifin P .
D= vy /S pc/mi/ln
LOS E '
Required Number of Lanes, N
{Glossary [Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 £, - Exhibit 11-8
V- Hourly volume D - Density

E; - Exhibits 11-10, 11-11, 11-13

b Page 11-18
LOS, S, FFS, Vp - Exhibits 1
11-3

fi o - Exhibit 11-9
TRD - Page 11-11
1-2,
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travel SR-22 WB

Agency or Company LLG From/To East of Studebaker Rd
FDate Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

Oper.(LOS) [1Des.(N) (I Planning Data
Flow Inputs
Volume, V 4234 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
IPDDHVY = AADT xKx D veh/h Grade % Length mi
Up/Down %
|Calculate Flow Adjustments
f, 1.00 Er 1.2
E; 1.5 fiy = VI1+P(Ey - 1) + Pr(Eg - 110.990
Speed Inputs [calc Speed Adj and FFS
L.ane Width ft
Rt-Side Lat. Clearance ft fw mph
[Number of Lanes, N 2 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Operational (LOS) Desian LOS
v_ = (V or DDHV) / (PHF x N x f,, g
y 2251 pc/h/in = (V or DDHV) / (PHF x N x f,,,,
px ) pf ) pc/h/in
S 54.7 mph s P X
m
D= vy /S 41.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of lanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13 - Exhibit 11-9
v, -Flow rate _ FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
|LOS - Level of service BFFS - Base free-flow |P .
speed LOS, S, FFS, v, - Exhibits 11-2,
11-3

DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Travel /-605 NB

Agency or Company LLG From/To South of Katella Ave

|Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

Oper.(LOS) [IDes.(N) [1Planning Data

Flow Inputs

Volume, V 7873 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P, 2

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Ex 1.2

E; 1.5 fiy = V1+PHEy - 1) + Pr(Eg - 110.990

Speed Inputs [Calc Speed Adj and FFS
|Lane Width ' ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,

BFFS mph

[LOS and Performance Measures [Design (N)

Operational (LOS) Desian LOS

esign

v_ = (V or DDHV) / (PHF x N x f,, g

P 1395 pc/h/in o= (Vor DDHV) / (PHF x N x f,,

X f5) : £) pc/h/In
S 65.0 mph s P o

m
D= vy /S 21.5 pc/mil/in P .
D=v_ /S pc/mi/ln
ILos C P
Required Number of Lanes, N

IGlossary [Factor Location

N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
\V - Hourly voiume D - Density

E; - Exhibits 11-10, 11-11, 11-13
fp - Page 11-18

LOS, S, FFS, vp - Exhibits 11-2,
11-3

f, ¢ - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information [Site Information

Analyst ML Highway/Direction of Travel /-605 SB

Agency or Company LLG From/To South of Katella Ave
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

Oper.(LOS) [ Des.(N) [1Planning Data
Flow Inputs
\Volume, V 5519 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain:; Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P(Eq - 1) + PR(Eg - 110.990
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fio mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed,
BFFS mph
ILOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) [Desian Los
n
v_= (V or DDHV) / (PHF x N x ., esid
P 978 pc/h/in v, = (V or DDHV) / (PHF x N x f,
) pr ) pc/h/in
S 65.0 mph . P o
D= vy /S 15.0 pc/mifin P .
D=v, /S pc/mifin
LOS B P
Required Number of Lanes, N
[Glossary [Factor Location
N - Number of fanes S - Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V - Hourly volume D - Density

E; - Exhibits 11-10, 11-11, 11-13
b Page 11-18

LOS, S, FFS, Vp - Exhibits 11-2,
11-3

f, c - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information [site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To ﬁigf/ower Bivd/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [_IPlanning Data
|{Flow Inputs
\Volume, V 8305 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
ICalculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = V1+PL(Ey - 1) + Pr(Eg - 1)10.990
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;ze(::: Sﬂl:)rv(\a/ds)peed " il Fes 650 mph
l = b
BFFS mph
ILOS and Performance Measures [Design (N)
) |Design (N)
Operational (LOS) Desian LOS
i
V= (V or DDHV) / (PHF x N x f,,, eslg
P 1472 pc/h/in v, = (V or DDHV) / (PHF x N x f.,,
b f) pr ) pc/h/in
S 64.9 mph S P "
m
D=v,/S 22.7 pc/mifin P .
D=v_ /S pc/mifin
LOS C P
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed E, - Exhibits 11-10, 11-12 f, - Exhibit 11-8
V' - Hourly volume D - Density E. - Exhibits 11-10, 11-11, 1113 f,¢ - Exhibit 11-9
vV, - Flow rate . FFS - Free-flow speed f _Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P -
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LLG From/To llé/\\(/oeodruffAve/P alo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [IDes.(N) [_1Planning Data
Flow Inputs
\Volume, V 8146 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
' Up/Down %
|Calculate Flow Adjustments
fp 1.00 Eg 1.2
E. 1.5 fry = VI1+PL(Er - 1) + Pe(Ex - 110.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 fio mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
;I;Se(rfneasfrmds)peed 00 il FFs 650 e
ree-flow ,
BFFS mph
[LOS and Performance Measures |Design (N)
Design (N)
Operational (LOS) Ibesian LOS
si
V.= (V or DDHV) / (PHF x N x f,,, es9
P 1443 c/hiin v, =(Vor DDHV)/(PHF x N xf
p HV
 £,) pr ) pc/h/in
S 65.0 mph < P o
m
D= Vp /'S 222 pc/mifin P .
D=v_ /S pc/mifin
LOS C P
Required Number of Lanes, N
[Glossary [Factor Location
|
N - Number of fanes S -Speed E,, - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D - Density E. - Exhibits 11-10, 11-11, 11-13  f - Exhibit 11-9
Vv, - Flow rate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |P o
speed LOS, S, FFS, vy - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

AADT veh/day

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT xKx D veh/h

General Information |Site Information
Analyst ML Highway/Direction of Travel /-405 NB
Agency or Company LG From/To gglo Verde Ave/Studebaker
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [ Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 8462 veh/h Peak-Hour Factor, PHF 0.95

%Trucks and Buses, P 2
%RVs, Pp 0
General Terrain: Level
Grade % Length mi
Up/Down %

|Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fipy = 1M1+P(Eq - 1) + PR(Eg - 110.990

Speed Inputs |calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph

FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P
ILOS and Performance Measures [Design (N)

. Design (N
Operational (LOS) Desian LOS
ign

v_ = (V or DDHV) / (PHF x N x ., esig

P 1499 pc/hiin - v, = (V or DDHV) / (PHF x N x f,
 f) pr | pc/h/in

S 64.9 mph S P o

m
D= vy /S 23.1 pc/mifin P .
D= vy /S pc/mi/in
LOS C i
IRequured Number of Lanes, N

|[Glossary [Factor Location

N - Number of lanes S - Speed IER - Exhibits 11-10, 11-12 f,,y - Exhibit 11-8
V- Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o

speed LOS, S, FFS, Vo - Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
Copyright © 2016 University of Florida, All Rights Reserved HCS 2010™  version 6.80 Generated: 1/18/2017 4:11 PM

1-96

file:///C:/Users/lam/AppData/Local/Temp/f2kFF.tmp 1/18/2017



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst ML Highway/Direction of Travei I-405 NB

Agency or Company LLG From/To South of Studebaker Rd
Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project

Project Description

2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

LOS - Level of service
speed
DDHYV - Directional design hour volume

E; - Exhibits 11-10, 11-11, 11-13
0" Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

Oper.(LOS) [1Des.(N) [ 1Planning Data

Flow Inputs
Volume, V 8272 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fp 1.00 Eg 1.2

E; 1.5 fiy = 11+P3(Eq - 1) + Pr(Eg - 110.990

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 5 flc mph
[Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,

BFFS mph
|LOS and Performance Measures [Design (N)

. IDesian (N)
Operational (LOS) Desian LOS
esi

v_ = (V or DDHV) / (PHF x N x ., an

P 1759 pc/h/in v, = (Vor DDHV) / (PHF x N x fy

X fp) i f) pc/h/in
S 63.2 mph S P o

m
D=v,/ S 27.8 pc/milin P .
D=v_ /S pc/mif/ln
LOS D p
IRequnred Number of Lanes, N

[Glossary [Factor Location

N - Number of lanes S - Speed E., - Exhibits 11-10, 11-12 £,y - Exhibit 11-8
V- Hourly volume D - Density

f ¢ - Exhibit 11-9
TRD - Page 11-11
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information ISite Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To isgﬂower Blva/Woodruff
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project
Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [I1Des.(N) [1Planning Data
Flow Inputs
\Volume, V 10385 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = 1VM+PHEL - 1) + Pr(Eg - 110.990
Speed Inputs Icalc Speed Adj and FFS
Lane Width ft
Ri-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (r];neailureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures IDesign (N)
Design (N)
Operational (LOS) Desian LOS
i
V. = (V or DDHV) / (PHE x N x f,, esid
P 1840 pc/h/in v, = (V or DDHV) / (PHF x N x f,\,
 f) xpf ) pc/h/in
S 62.3 mph S P o
m
D= vy /S 29.6 pc/mi/ln P .
D=v /S pc/mi/in
LOS D P
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of fanes S - Speed Er, - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D -Density E. - Exhibits 11-10, 11-11, 11-13  f, - Exhibit 11-9
v, - Flowrate . FFS - Free-flow speed - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow | .
speed LOS, S, FFS, vy - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information [Site Information
Analyst ML Highway/Direction of Travel /-405 SB
Agency or Company LLG From/To /\L/\ICoeodruffAve/ Palo Verde
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project
Project Description 2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) [ 1Planning Data
|Flow Inputs
\Volume, V 10187 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  Length mi
Up/Down %
[Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fiy = VI1+P(Ey- 1) + P(Eq - 110.990
Speed Inputs ICalc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
INumber of Lanes, N 5 fo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
l6FFs mph
[LOS and Performance Measures [Design (N)
Design (N)
Operational (LOS) Desian LOS
es
V= (V or DDHV) / (PHF x N x f,,, on
P 2166 pc/h/in v, = (V or DDHV) / (PHF x N x f,\,
b ) pr ) pc/h/in
S 56.7 mph S P o
P=v,/S 38.2 pc/mif/in P .
D=v_ /S pc/mi/in
LOS E P
IRequred Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed IER - Exhibits 11-10, 11-12 £ - Exhibit 11-8
V' - Hourly volume D -Density E, - Exhibits 11-10, 11-11, 11-43  f,, - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
p . - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P o
speed LOS, S, FFS, Vp - Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst ML Highway/Direction of Travel I-405 SB
Agency or Company LG From/To ll;glo Verde Ave/Studebaker|
Date Performed 1/18/17 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project
|Project Description  2-16-3779 2nd & PCH Project, Long Beach
Oper.(LOS) [1Des.(N) ["1Planning Data
Flow Inputs
Volume, V 10584 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 2
|Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiyy = 1M+P(Er - 1) + Pe(Eg - 110.990
Speed Inputs |calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 6 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
IFFS (measured) 65.0 mph FES 65.0 mph
Base free-flow Speed, moh
BFFS P
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) [besian LOS
n
v_= (V or DDHV) / (PHF x N X f,,, es
P 1875 pcih/in v, = (V or DDHV) / (PHF x N x f,
x f) pr ) pc/h/in
S 61.8 mph S P o
m
ID= vy /S 30.3 pc/mi/in P .
D=v /S pc/mi/in
LOS D P
Required Number of Lanes, N
|Glossary [Factor Location
N - Number of lanes S -Speed E, - Exhibits 11-10, 11-12 f - Exhibit 11-8
V- *:l)“”y volume EFS' DFf”S'“f’I E, - Exhibits 11-10, 11-11, 1113 f, - Exhibit 11-9
v_ - Flow rate - Free-flow speed
p f - Page 11-18 TRD-P 11-11
LOS - Level of service BFFS - Base free-flow  |P 9 " age
speed 1L.OS, S, FFS, Vp - Exhibits 11-2,
|DDHV - Directional design hour volume 1-3
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BASIC FREEWAY WORKSHEET Page 1 of 1
BASIC FREEWAY SEGMENTS WORKSHEET

General Information |site Information

Analyst ML Highway/Direction of Travel /-405 SB

Agency or Company LLG From/To South of Studebaker Rd

|Date Performed 1/18/17 Jurisdiction

Analysis Time Period PM Peak Hour Analysis Year Year 2019 Plus Project

Project Description  2-16-3779 2nd & PCH Project, Long Beach

FFS - Free-flow speed
BFFS - Base free-flow

Vo - Flow rate

LOS - Level of service
speed

DDHYV - Directional design hour volume

Oper.(LOS) [ Des.(N) [ Planning Data

Flow Inputs

\Volume, V 10346 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, Py 2

Peak-Hr Prop. of AADT, K %RVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level
IDDHV = AADT xKx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

£ 1.00 Er 1.2

= 1.5 fy = 111+P1(Ey - 1) + Pr(ER - 110.990

Speed Inputs [Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 6 fle mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed, moh

BFFS P

[LOS and Performance Measures [Design (N)

Operational (LOS)

v_= (V or DDHV) / (PHF x N x f

p™ M HV 1833 pc/h/in

X fp) pc/h/in
S 62.3 mph

, mph
ID= Vp /S 29.4 pc/mifln .
pc/mif/in
LOS D i
Required Number of Lanes, N

|Glossary [Factor Location

IN - Number of fanes S - Speed E, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
\/ - Hourly volume D - Density

E; - Exhibits 11-10, 11-11, 11-13
o" Page 11-18

LOS, S, FFS, vy - Exhibits 11-2,
11-3

f ¢ - Exhibit 11-9
TRD - Page 11-11
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