APPENDIX L

EXISTING TRAFFIC CONDITIONS FREEWAY SEGMENT
LEVEL OF SERVICE CALCULATION WORKSHEETS —-
CALTRANS FACILITIES ANALYSIS (HCM
METHODOLOGY)

L

LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 2-10-3123-1
ARTIC, Anaheim

PATHIRZTBRAZS - ARTIC, Anahelimitepeni3 123 Appendix Cover.doc




APPENDIX L-

EXISTING TRAFFIC CONDITIONS — CALTRANS
FREEWAY SEGMENT ANALYSIS (HCM
METHODOLOGY)

A

- LINSCOTT, LAW & GREENSPAN, engineers LLG Ref, 2-10-3123-1
. ARTIC, Anaheim

NRBTOOUTOR Y - ARTIC, AnchaimiReporti3 123 Appendix Cover.dot




BASIC FREEWAY SEGMENTS WORKSHEET
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How Rte {pfhii) _

|General Information ISite Information

Analyst Z8 Highway/Direction of Travel SR-57 NB

Agency or Company LLG Engineers From/To Orangewood and Katella

Date Performed 07/14/10 Jurisdiction Calfrans D12

Analysis Time Period AM Peak Hour Analysis Year Existing 2008

Project Description  AM Existing (Year 2008) SR-57 NB Orangewood to Katella

v, - Flow rate

LOS - Level of service
DDHYV - Directional design hour volume

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

¥ Oper.(LOS) % Des.(N) = Planning Data
Flow Inputs
[Volume, V 4750 veh/h Peak-Hour Factor, PHF 0.87
AADT veh/day %Trucks and Buses, P 6
|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
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
f, 1.00 Eq 1.2
E; 1.5 By = VP {Ep - 1) + P(Eq - 1)] 0971
Speed Inputs [Calc Speed Adj and FFS
L ane Width 12.0 ft e mifh
Rt-Shoulder Lat. Clearance 6.0 fi f :
i Lc mi‘h
interchange Density 0.50 I/mi )
fio mi/h
INumber of Lanes, N 5
. fN mi‘h
FFS (measured) 70.0 mi/h )
[Base free-flow Speed, BFFS mi/h FFS 70.0 mi/h
[LOS and Performance Measures [Design (N)
Design {N)
Operational (LOS) -
V= (V or DDHV) / (PHF x N X .,y X Design LOS
,=(Vor HV 1125 pc/hfin v = (\V or DDHV) / (PHF x N x f,,, x _
i) f*’) Hv pc/h
) i/h P
[S) =v_/S :2 (1) m/ i i
G ) permiin D=v /S pc/mifln
{LOS B P
) Required Number of Lanes, N
Glossary [Factor Location
IN - Number oflanes S - Speed E - Exhibits23-8, 23-10 £y - Exhibit 23-4
V- Hourly volume D - Density

I:ET - Exhibits 23-8, 23-10, 23-11
o - Page 23-12
LOS, S, FFS, v, - Exhibits 23-2, 23-3

f_c - Exhibit 23-5
f, - Exhibit 23-6
fp - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET
=l N oy o 2 1 o
£ a1 emin [ T T A b . Application Input Cuiput
g 85 | - B Y e - - Operational (LOS) FFS, N, vy 10S, 5. D
< Sotih, < A ﬁn‘;{;:m Design () FFS, L0S, v, #.5.D
g’ e A i T R e i o N Design &) _FFS,L0S,N 5,0
| o & v P = o Planning {(LOS) FFS, i, AADT 105, 5, D
2 - -~ -~ Planning {0 FFS, LOS, ARDT N5D
£ a0 Sl sal ot — 4
a e el P ]{.\_, - '
g . j g}_J.\ %ﬁ\g "ei},é’ < ﬁé“i}“ o e Planning (e} FFS. LOS, N w50
= 0 440 200 1200 1600 2000 2404
Flow Rere {peihiln)
General Information ISite Information
Analyst YA . Highway/Direction of Travel SR-57TNB
tAgency or Company LL.G Engineers From/To Orangewood and Katella
Date Performed 07/14/10 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008
[Project Description PM Existing (Year 2008) SR-57 NB Orangewood to Katella
 Oper.(LOS) = Des.(N)
Flow Inputs
\Volume, V 7790 veh/h Peak-Hour Factor, PHF 0.87
AADT veh/day %Trucks and Buses, P; 6
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
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 12
E; 15 Ty = VITHPHE - 1) + Po(Eg - 1)] 0.971
Speed Inputs ICalc Speed Adj and FFS
Lane Width 12.0 id fo : mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
; Lc mi/h
Interchange Density 050 Vmi .
fio mith
Number of Lanes, N 5 ¢ .
FFS (measured) 70.0 mizh N mi/h
Base free-flow Speed, BFFS mi/h FFS 70.0 mi/h
ILOS and Performance Measures [Design (N)
Design {N)
Operationat (LOS) Design LOS
= DDHV) / (PHF x N xf,, X
':,,) (V or DDHV} / ( X eas pc/hiin Vo = (V or DDHV) / (PHF x N xfy,,, X "
pc
p f )
S 67.3 i/h P
D=v /S 27.4 m/ in mi/h
- v -
p pefmiin D=v /S pc/mi/ln
LOS D P
Required Number of Lanes, N
IGlossary [Factor Location
IN -N -
y H"'ml:er °'; lanes ; spee,d Er - Exhibits23-8, 23-10 f, o - Exhibit 23-4
- rourly volme - Densily E, - Exhibits 23-8, 23-10, 23-11 f o - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed .
Lt‘)S Level of servi BEES - Base free ] g f, - Page 23-12 fy, - Exhibit 23-6
- - Level orservice - Hase Tee oW SPEeY  lLos, s, FFs, v, - Exhibits 232,233 f,, - Exhibit 23-7
DDHY - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET
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I 100 200 1200 1600 2000 2400

Flow Rate fpoihiin)

General Information |Site Information

Analyst Z8 Highway/Direction of Travel SR-57 SB :
Agency or Company LLG Engineers From/To QOrangewood and Katella

Date Performed 07/14/10 Jurisdiction Caltrans D12
IAnalysis Time Period AM Peak Hour Analysis Year Existing 2008

|Project Description  AM Existing (Year 2008) SR-57 SB Orangewood {o Katella

¥ Oper(lO3y B Des.(N) it Planning Data
Flow Inputs
\Voiume, V 6350 veh/h Peak-Hour Factor, PHF 0.87
AADT veh/day %Trucks and Buses, P 6
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
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
fy 1.00 = 12
E; 1.5 fipy = V[1+PHE - 1) + P(€q - 1] 0.971
Speed Inputs [Cale Speed Adj and FFS
Lane Width 12.0 ft fon mi/h
Ri-Shoulder Lat. Clearance 6.0 ft .
- fc mi/h
Inferchange Density 0.50 I/mi .
f!D mi’h
Number of Lanes, N 5 ; )
FFS (measured) 70.0 mi‘h N mifh
Base free-flow Speed, BFFS _ mi‘h FFS 700 mi‘h
ILOS and Performance Measures iDesign (N)
Design {N)
Operational (LOS) .
V= (V or DDHV) / (PHF X N X f.,, X Design LOS
fF; MV 1504 pe/hiin v, = (V or DDHV) / (PHF X N X fiy, X "
pc
5 f )
S 69.8 ith P
D=v /S 2? 5 m/ im [ mi/h
=y .
p pemiAn D=v /S pc/mi/ln
LOS C P
Required Number of Lanes, N
|[Glossary [Factor Location
- S - Speed '
N - Number of lanes pee £, - Exhibits23-8, 23-10 £,y - Exhibit 23-4
vV - Hourly volume D - Density

V- Flow rate

LOS - Leve! of service

FFS - Free-flow speed

BFFS - Base free-flow speed

|DDHV - Directional design hour volume

E - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12
LOS, S, FFS, v, - Exhibits 23-2

. 23-3

f_ - Exhibit 23-5
f, - Exhibit 23-6
fip - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET
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Flow Rate {pethiin)
iGeneral Information [Site Information
Analyst zs Highway/Direction of Travel = SR-57 SB
Agency or Company LLG Engineers From/To Orangewood and Katella
Date Performed 07/14/10 Jurisdiction Calfrans D12
nalysis Time Period PM Peak Hour Analysis Year Existing 2008
"~ [|Project Description  PM Existing (Year 2008) SR-57 SB Orangewood to Katella
B ™ Oper.(LOS) " Des.(N) == Planning Data
\Flow Inputs
Volume, V 7750 veh/h Peak-Hour Factor, PHF 0.87
i AADT ‘veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Pg 0
| Peak-Hr Direction Prop, D General Terrain: Level
| DDHY = AADT x K x D veh/h Grade %  Length mi
; Driver type adjustment 1.00 Up/Down %
@ |Calculate Flow Adjustments
% fo 1.00 Er 1.2
E; L5 Ty = VI4PL{Ep - ) + Pp(Ep -1 0.971
Speed Inputs [Calc Speed Adj and FFS
Lane Width 12.0 fi £ mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ .
i LC mi/h
Interchange Density 0.50 I/mi .
fo : mi/h
Number of Lanes, N 5 ¢ i
FFS (measured) 700 mi/h N mi/h
Base free-flow Speed, BFFS mi/h FFS 700 mi/h
[LOS and Performance Measures
Operational (LOS)
v, = (V or DDHV) / {(PHF x N x f,_,, X
= VI VT 1835 pc/h/in o= (V or DDHV) / (PHF x N x fy, X
i) pcih
S 67.4 mi‘h .
i mi‘h
D=v /S 27.2 pc/mi/in .
p po/mi/ln
g LOS D R
Required Number of Lanes, N
|Glossary [Factor Location
l\'j ; ';:"mtl’er °'; fanes s ] [S)p eed E - Exhibits23-8, 23-10 f, - Exhibit 23-4
- rlourly volume  Density E. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
v - Flow rate FFS - Free-flow speed o
L%)S Level of . BFFS - Base free-f : J f, - Page 23-12 fyy - Exhibit 23-6
- - oW §|
eve’ of semvice aoeTlee oW SPee?  lLos, s, FFS, v, - Exhibits 232,233t - Exhibit 23-7
|DDHV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET
& M ororsmdrs mn L o o7 i
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R Shib |- -1 e T Operational (105)  FFS, N, 108,50
Y ggﬁ;::’ k < ~ %M Des.tgn )] FFS, LOS. v, WN,5D
b i Ny N i i oy ie NS Design ;) FFS,LOS,N %S5, 0
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En Qﬁ_ 5 i " - - LT Planning {1 FFS. LOS, AADT N5 D
ax q ol m, P\ L - N
g . P, 4\%‘%&3 'ﬂ’}‘}"& ‘ -5‘.‘\‘.5“-“% et = Planning {¢,} FFs, LOS, N vy 5. 0
I 100 200 126 1600 2000 2408
Fow Rate {perhiin)
General Information ISite Information
Analyst zZs Highway/Direction of Travel SR-57NB
Agency or Company LLG Engineers From/To Katella and Ball
Date Performed 07/14/10 ' Jurisdiction Caltrans D12
Analysis Time Period AM Peak Hour Analysis Year Existing 2008
Project Description  AM Existing (Year 2008) SR-57 NB Katelia and Bali
¥ Oper.(LOS) T Des.{N) = Planning Data
Flow Inputs
\Volume, V 4590 veh/h Peak-Hour Factor, PHF 0.87
AADT veh/day %Trucks and Buses, Py 6
Peak-Hr Prop. of AADT, K g %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHY = AADT x K xD veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments
f, 100 = 12
E; 1.5 fy = VVPHEL- 1) +Pr(Eg -1 0971
Speed Inputs ' [Calc Speed Adj and FFS
JLane Width 12.0 ft T mi’h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. ‘ . e mi‘h
lInterchange Density 0.50 I/mi )
le ~ mi/h
Number of Lanes, N 4 ; i
FFS (measured) 70.0 mi/h N ™
Base free-flow Speed, BFFS mi/h FFS 700 mi/h
[LOS and Performance Measures [Design (N)
Design (N}
Operational (LOS) Design LOS
I\;F;z (V or DDHV) / (PHF x N x f;,, X 1359 ocihiin v, = (V or DDHV) / (PHF x N X fy, X oo
P i )
; p
g =v I8 Zgj ml:h i/l S mih
G ) pe/mirin D=v_[S pe/mi/ln
LOS C P
Reguired Number cf Lanes, N
[Glossary |Factor i.ocation
\f‘: - T{Uf"’:ef 0: lanes § - §pee_d Er - Exhibits23-8, 23-10 fyy - Exhibit 23-4
) FTW y "t° ume s ;"e‘:t;ow ooed E, - Exhibits 23-8, 23-10, 2311 £, - Exhibit 23-5
p -rlowrale SEES - Bace pﬂ 4 [o-Page23-12 f, - Exhibit 236
LS - Level of service - BaselreslowsPeed 1 0s, s, FFS, v, - Exhibits 23-2,23-3 4, - Exhibit 23-7
DDHYV - Directional design hour volume P
HES2000™ Copyright © 2003 University of Florida, All Rights Reserved Version 4.1F
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BASIC FREEWAY SEGMENTS WORKSHEET
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3 . NI Y SN Design {p) FFS, LOS, N S0
E* 41 3 7 Be + C 1= — o Planning (LOS) FFS, W, AADT 05,5, D
@ & i - | -~ Planning {0) FFS, LOS, ARDT W, 5.0
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Flow Rate {porhiin)
General Information |Site Information
Analyst VAN Highway/Direction of Travel SR-57NB
Agency or Company LLG Engineers FromfTo Katella and Bail
Date Performed 07/14/10 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008

Project Description PM Existing (Year 2008} SR-57 NB Katella and Bail

¥ Oper.{LOS) & Des.(N) i Planning Data
IFlow Inputs
Volume, V 7950 veh/h Peak-Hour Factor, PHF 0.87
AADT veh/day %Trucks and Buses, P; 6
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
Driver type adjustment 1.00 Up/Down %
{Calculate Flow Adjustments
£ 1.00 = 12
E; 15 fipy = VI1HPLHEL - 1) + P(Eg - 1] 0.971
Speed Inputs |Calc Speed Adj and FFS
Lane Width 12.0 ft fy mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
i LC mi/h
Interchange Density 0.50 I/mi )
fip mi/h
MNumber of Lanes, N 4
. . fy mi‘h
FFS (measured) 70.0 mi/h
Base free-flow Speed, BFFS mi/h FFS 700 mi‘h
ILOS and Performance Measures [Design (N)
Operational (LOS) Design (N)
r
v - (?/Iz:aDDHV) f (PHF X N x .\, X Design LOS
P BT 2353 pc/hiln v, = (V or DDHV) 7 (PHF x N x f;,, X
i) fp) pclh
55.1 i/h P
g /8 427 m/ i S mi/h
= V -
P pEmER p=vyis pc/mi/ln
1.0S E ¥
Required Number of Lanes, N
[Glossary [Factor Location
N - ':‘m?er °T lanes s ) spee_d E, - Exhibits23-8, 23-10 fyyy - Exhibit 23-4
) FT””' "t° ume ers 'f::;t‘f’mw cend E, - Exhibits 23-8, 23-10, 23-11 £, - Exhibit 23-5
- Flow rate - -
e B et pﬂ , fp-Page2si2 f,, - Exhibit 23-6
- -evel ot service " oase MeeTOWSPREY lLos, s, FFS, v, - Exhibits 23-2,23-3 £, - Exhibit 23-7
DDHYV - Directional design hour volume
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2 0 Gorih, P ﬁﬁm’ Design () FFS, Losfup N, 5D
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Flow Rete {pofhilny

General Information |Site Information

Analyst Zs Highway/Direction of Travel = SR-57 SB

Agency or Company LLG Engineers From/To Katelia and Ball

{Date Performed 07/14/10 Jurisdiction Caltrans Di2

Analysis Time Period AM Peak Hour Analysis Year Existing 2008

Project Description  AM Existing (Year 2008) SR-57 SB Katella and Ball

vy - Flow rate

LOS - Level of service

FFS - Free-flow speed

[Z Oper.(LOS) 7 Des.(N) ™ Planning Data
IFlow Inputs
Volume, V 6360 veh/h Peak-Hour Factor, PHF 0.87
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Tetrain: Level
DDHYV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
[Caiculate Flow Adjustments
f, _ 1.00 = 12
E; 1.5 fipy = MIHPLEL- ) + P(Ep- 1] 0.971
Speed Inputs , [Calc Speed Adj and FFS
Lane Width 12,0 ft fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft £ .
. Lo mi/h
Interchange Density 0.50 Fmi .
. fID mi/h
Number of Lanes, N 4
. fN mi’h
FFS {measured) 70.0 mi‘h
Base free-flow Speed, BFFS mih - FFS 70.0 mi‘h
|LOS and Performance Measures [Design {N)
' Design (N}
Operational (LOS) Design LOS
v = (Vor DDHV) / (PHF x N x{
,f‘; v Vi WX g0 pefiin |, = (V or DDHV) / (PHF x N x fy, x o
p
P f
S 66.8 mi/h p) )
D=v_IS 282 c/mi/ln i
P ’ P D=v_ /S pe/mi/ln
LOS D P
Required Number of Lanes, N
{Glossary IFactor Location
N -N - Speed
umber of lanes S - Spee Er - Exhibits23-8, 23-10 f,y - Exhibit 23-4
vV - Hourly volume D - Density

BFFS - Base free-flow speed

E.. - Exhibits 23-8, 23-10, 23-11
o " Page 23-12
i OS, S, FFS, Vo~ Exhibits 23-2, 23-3

f, - Exhibit 23-5
f - Exhibit 23-6
f,5 - Exhibit 23-7

DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET
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g B T A e -4 A Planning £.0S) FFS, 1, ARDT 105, 5, D
@ v T - - - Planning {0 FFS, LOS, ARDT M50
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I | 40 200 1200 1600 2000 2400
Flowe Rate {pethiin)
General Information |Site Information
Analyst Zs Highway/Direction of Travel = SR-57 SB
Agency or Company LLG Engineers From/To Katella and Ball
Date Performed 07/14/10 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008

Project Description PM Existing (Year 2008) SR-57 SB Katfella and Ball

 Oper.(LOS) = Des.(N) 7 Planning Data

|Flow Inputs

\Volume, V 7380 veh/h Peak-Hour Factor, PHF 0.87

AADT veh/day %Trucks and Buses, Py . 6

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

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xK xD - veh/h Grade %  Llength mi

Driver type adjustment 1.00 Up/Down %
[Calculate Flow Adjustments

f, 1.00 Eg 1.2

Ey 15 Ty = VIHPHEL - 1) # PREg-1]  0.971

Speed Inputs iCalc Speed Adj and FFS

Lane Width 12.0 ft fLy mi/h
Ri-Shoulder Lat. Clearance 6.0 -t f ]

Lc mi‘h
|interchange Density 0.50 Fmi .
fID mi‘h
Number of Lanes, N 4 ¢ )
FFS (measured) 70.0 mith N mi/h
Base free-flow Speed, BFFS mi/h FFS 70.0 mi/h
|LOS and Performance Measures [Design (N)
. Design {N)

Operational (LOS) .

v_ = (V or DDHV) / (PHF X N x .,y X Design LOS

P WV 2184 pe/hiin = (V or DDHV) / (PHF X N X fiyy, X

f) ‘; pcih
S 60.6 ith p

D=v_/S 36.1 m/ in | il

P ) permiin D=v /S pc/mi/ln
L OS E " :
Required Number of Lanes, N
|Glossary [Factor Location
IN -N : - Speed
umber oflanes S - Spee £, - Exhibits23-8, 23-10 £y - Exhibit 23-4

V - Hourly volume D - Density

Vo - Flow rate

LOS - Level of service
DBDHYV - Directicnal design hour volume

FFS - Free-flow speed

BFFS - Base free-flow speed

E - Exhibits 23-8, 23-10, 23-11
0™ Page 23-12
LOS, S, FFS, v, - Exhibits 23-2, 233

f . - Exhibit 23-5
f, - Exhibit 23-6
f,p - Exhibit 23-7
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