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options in Group I are very short and are not considered viable options. All options in 
Group II extend to Wilshire/Western and to either Hollywood/Vine or Sunset/Vine. All 
options in Group III extend to Wilshire/Vermont and Universal City while those in Group 
IV extend to Wilshire/Western and Universal City. 

Resources are not available to code a Project Network for each of these 19 options and to 
perform the simulations necessary to construct the matrices needed to calculate travel time 
savings and user benefits. Thus, only the starred options on Table 3.2 are carried out in 
full. The other options are factored. The factoring is carried out as follows: 

1. 

2. 

3. 

In Group II options, the alignment and stations for Candidate Alignments IM, 
2, and 3 are identical. Thus, the ridership increase, travel time savings, and 
user benefits of Alignment IM are transferred to Alignments 2 and 3. 

For Group III options, an average factor is calculated for the ridership 
increase between MOS-2B and MOS-2 for Alignments 4 and 6. The MOS-
2 ridership value of Alignment IM is multiplied by this average factor to yield 
the MOS-2B ridership value for Alignment IM. The MOS-2B ridership value 
for Alignment IM is transferred to the MOS-2A value for Alignment 3 
because the alignments are identical. The ridership value is decreased by 0.1 
and transferred to Alignments 1 and 2 which differ by only the 
Hollywood/Highland station. For Group IV options, the average factor is 
calculated for the ridership increase between MOS-2A and MOS-2 for 
Alignments 4 and 6. Factored ridership values for MOS-2A of Alignments 
IM and 2 are calculated as described above. 

In Group II, it is observed that the values of travel time savings and user 
benefits for Alignment IM are very nearly the average value observed for 
Alignments 4 and 6. An average factor is calculated by dividing the Group 
III user benefit average of Alignments 4 and 6 by the Group II user benefit 
average of Alignments 4 and 6. This factor is multiplied by the MOS-2 user 
benefit value of Alignment IM to yield the user benefit value for MOS-2B. 
The same procedure is followed individually for travel timesavings and user 
benefits for Groups III and IV. 

35.1 Cost Effectiveness - Grouo II 

The options in Group II extend Metro Rail to Wilshire/Western and to Hollywood/Vine 
or Sunset/Vine. 

The values of the Original indices from the Federal perspective range from - 0.44 to 0.60 
dollars per new rider for alignments 4 and the LP A respectively. The average value is 0.49. 
The values from the societal perspective vary from 0.94 to 1. 16 dollars per new rider for 
alignments 4 and the LP A respectively. The average is 1.00. 
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- - - - - - - - - - - - - - - ------------------------------------------------------------------------------------------------------------------------------------------------------------------
TABLI 3.2 

COST !fliCTIVIKISS VALOIS 
S!COKD Ml!IKOM OP!RABLI S!G!!KT 

MITRO RAIL 
(Dece,ber 1985 Constant Dollars) 

(Year 2000 Transit Travel isti,,tes) 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------COST !fl!CTIVIK!SS IKD!CIS 

--------------------------------------
CAKDIDAT! S!COKD TiMPORAEY LIKGTH HO!B!R !SHU!L ANNUAL AKKO!L ANKO!L !KNU!L !HNO!L ANNUAL ORIGIN!L IHDICIS R!VIS!D INDIC!S 
ALIGHMiKT KIKIMOM T!RKIKAL IN 01 CAPITAL O!M LOCAL f!D!RAL RID!RSHIP TRAVIL OS!R ------------------ ------------------

KO. ~t!l!ifl STATIONS MIL!S STATIONS cost COST SHAR! SHAR! IHCRiASI TIMI SAV!D B!N!FITS TR!VKL TIMI S!VIKG !ST. OS!R B!Nil!TS 
K.P.- sM H.P.-rsM H.r. N.r. N.P.-TsM P· i-r- ------------------ ------------------$Millions $Kiilions $Killions $Millions Millions $Mi lions Mi lions FID!R!L TOT!L FID!RAL TOTAL 

(1) (2) (3) (I) (5) (6) (1) ( 8) (9) (10) 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------
GROUP I 

J 
J 
5 

GROUP II 
J 
2 
3 
4 
5 
6 

LPA 

GROUP III 
J 
2 
3 
l 
6 

LP! 

GROUP IV 
2 
l 
6 

LPA 

LIG!KD 
N/N 
~1 
V~SM 
N/SM 
B/V 

~t' 
H.P. 
TSM 

MOS-2 N/N::V/S U5 
KOS-2A N/N::V/SM U3 
MOS-2A K/N: :N/SM U9 

MOS-2 N/N: :B/V 6. 95 
M05-2 N/N: :B/V 6. 95 
MOS-2 N/N: :B/V 6.95 
M05-2 N/N: :S/V 6.81 
M05-2 N/N: :S/V 5.80 
MOS-2 N/N: :B/V 6.80 
KOS-2 N/N: :B/V 6. 95 

MOS-2B W/V:: OC 9.39 
MOS-2B N/V:: OC 9.38 
M05-2A N/V:: OC 9.5! 
MOS-2B N/V:: UC 9.51 
MOS-2B N/V:: OC 9.39 
MOS-2B N/V::OC 9.55 

M05-2A N/N:: OC 10.!6 
MOS-2A N/N:: UC 10. 59 
MOS-2A N/N: :OC 10.ll 
M05-2A N/N::OC l O. 62 

NILSBIRI ABO NISTIBN STATIOB 
NILSBIRI AND VIRMOKT STATIOB 
VIBMOHT AND SONSIT STATION 
VIBMOBT AND SANTA MOB!CA STATION 
NISTIBN ABO SAHTA M08ICA STATION 
BOLLYNOOD AND VIKI STATIOB 
SOKSIT AND VIKI STATION 
OBIVIRSAL CITY STATION 
HIN TRANSIT PBOJICT 
TiABSPORTATIOK SYST!M MANAGIM!NT 

6 13.5 
5 66. 3 
5 68.6 

8 99.0 
8 88.1 
8 88.3 
8 90.2 
6 80.0 
8 92.8 
8 99.0 

1 121.1 
1 JJJ.6 
8 l 16. 3 
8 JJ8.1 
8 120.3 
8 l 21. 0 

9 129.5 
10 135.9 
JO . 137. 6 
JO 112.7 

3. l 
9. 0 
3 .1 

5. J 
5 .1 
5. J 
0.6 
J.J 
2. 2 
5. J 

11.3 
12.1 
12.8 
12.8 
JU 
l 5 .1 

u 
3. 7 
3. 3 
1.6 

2 3. l 
21.1 
21.9 

31.l 
28.2 
28. l 
28.1 
25.5 
29.5 
31.1 

38.6 
35.l 
36.9 
37. 1 
38.2 
l O. 3 

ll.1 
13. J 
13.6 
!5. 2 

50.9 
46.0 
11.6 

68.3 56.5 38. 5 50.J • 
61.3 56.5 38.5 50.1 
61.0 56.5 38.5 50.J 
62.1 56.9 37. l 48. 9 • 
55.l 
61.l 57. 1 39.1 50.8 t 
68.3 56.5 38. 5 50.J t 

83.9 59.0 39. 2 52.8 
11.0 59.0 39.2 52.8 
80.2 59.0 39. 2 52.8 
81.9 59.5 38. 9 52 .l • 
83.0 60.J 39. 0 52. T • 
81.6 59.3 39. l 53.3 

89.3 56.2 37.9 51.2 
93.1 56.6 37.5 50. 7 t 
9!.8 51.l 31. 9 51.l • 
98.3 56.2 31.9 51.2 

CALCULATIONS 
COL. 7 , !COL.1+COL.2-COL.3-COL.5j/COL.l 
COL. 8 : COL.J+COL.2-COL.5)/COL. 
COL. 9: COL.J+COL.2-COL.3)/COL.6 
COL. 10 : {COL.l+COL.2)/COL.6 

0.60 
0.18 
0.!8 
O.H 

0.16 
0.60 

0.91 
0. 8l 
0.90 
0.92 
0. 96 
1.06 

0.97 
1.01 
1.03 
1.20 

• TRAVIL TIMI SAVINGS ABO OSli BINlf!TS FOB STARB!D 
OPTIONS ARI CALCOLATID FBOK SIMOLATIOB. VALOIS FOR 
OTRIB OPTIOBS AB! fACTOBID. 

l.16 1.15 2.08 
0.98 1.31 1.81 
0.97 1.30 1.86 
0.9! 1.27 1.86 

-- --
0.91 1.29 - 1.81 
l.16 l.l5 2.08 

1.59 1. 79 2.52 
l.H 1.68 2.35 
1.52 1.11 2.H 
1.56 1.19 2.51 
1.59 1.83 2.56 
l.H 1.92 2.68 

1.10 1. 81 2.61 
1. 80 1.91 2.76 
1.19 1.90 2.15 
2.00 2.05 2.9! 

- -
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The revised indices from the Federal perspective range from 1.27 to 1.45 dollars per hour 
of user benefits for alignments 4 and the LPA respectively. The average value is 1.32. The 
values from the societal perspective range from 1.86 to 2.08 for alignment 4 and the LP A 
respectively. The average value is 1.91. 

352 Cost Effectiveness - Grouo m 

The options in Group ill extend Metro Rail to Wilshire/Vermont and Universal City. 

The values of the Original indices from the Federal perspective range from 0.84 to 1.06 
dollars per new rider for alignments 2 and the LP A respectively. The average is 0.94. The 
values from the societal perspective range from 1.44 to 1.74 dollars per new rider for 
alignments 2 and the LPA respectively. The average is 1.57. 

The values of the Revised indices from the Federal perspective range from 1.68 to 1.92 
dollars per hour of user benefits for alignments 2 and the LP A respectively. The average 
is 1. 79. The values from the societal perspective range from 2.35 to 2.68 dollars per hour 
of user benefits for alignments 2 and the LPA respectively. The average is 2.51. 

353 Cost Effectiveness - Group IV 

The options in Group IV extend Metro Rail to Wilshire/Western and Universal City. 

For all four indices, alignment 2 is the lowest and the LPA the highest. The range is from 
0.97 to 1.20 for the Original Federal index and from 1.70 to 2.00 for the Original Societal 
index. The range is from 1.81 to 2.05 for the Revised Federal index and from 2.61 to 2.94 
for the Revised Societal index. 

3.6 cosr EFFECTIVENESS - LOCALLY PREFERRED ALIBRNATIVE 

The cost effectiveness indices presented in Sections 3.4 and 3.5 are based on the cost data 
available at that time for all proposed alignments. The SCRID Board of Directors 
announced the selection of Candidate Alignment 1 - Modified as the new Locally Preferred 
Alternative, the New LPA, in July of 1988. Shortly after this date, revisions and updates 
to construction cost estimates were restricted to the New LP A The cost estimates for the 
proposed operable segments of the New LPA as used in this section were prepared in 
January, 1989. These latest cost estimates appear in the Final SEIS/SEIR as well. 

The Committed and TSM Networks as described in Chapter 2 are used in this analysis. 
The Project Network adds Phase II of the New LPA to the Committed Network. The New 
LPA is entirely in subway configuration. The line extends from the end of MOS-1, 
Wilshire/Alvarado, to Wilshire/Western toward the west with a northbound branch 
beginning at Wilshire/Vermont. The line progresses along Vermont Avenue and turns west 
at Hollywood Boulevard toward the station at Hollywood and Highland. The line continues 
in a northwesterly direction toward Universal City and North Hollywood. The portion of 
the New LPA not including MOS-1 is called Phase II. 
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Cost effectiveness values are calculated for four proposed second minimum operable 
segments which are referred to as Cases 1, 2, 3, and 4: 

1) Case 1: This segment extends from Wilshire/Alvarado to Wilshire/Western and 
Hollywood/Vine. 

2) Case 2: This segment extends from Wilshire/Alvarado to Wilshire/Western and 
University City. 

3) Case 3: This segment extends from Wilshire/Alvarado to Wilshire/Vermont and 
Universal City. 

4) Case 4: This is the full alignment from Wilshire/Alvarado to Wilshire/Western and 
North Hollywood (Phase II). 

Cost effectiveness values for each of the segments are prepared for three funding scenarios 
related to UMTA Section 3 funding for Phase II: 

1) Federal involvement at the 1983 FEIS level. Federal involvement was projected at 
68.5% for the Original LPA (see Section 2.5). This involvement level defines the 
base case from which Federal involvement is expected to decrease upon the 
application of the Threshold tests relative to the Cost Effectiveness Frontier. 

2) Federal involvement maintained at a level corresponding to the UMTA funding 
authorization of $666.3 million for a second minimum operable segment of Metro 
Rail. This is projected to be Case 1 for purposes of this document. 

3) Federal involvement will be $666.3 million for all of Phase II with no future UMT A 
Section 3 funding authorizations for Phase II. 

3.6.1 Cost Effectiveness - 1983 FEIS Federal Fundine: Level 

The indices calculated for Cases 1 through 4 for the New LPA are presented in Table 3.3. 
Note that Federal involvement in this Table is quite high and does not represent a realistic 
level of such involvement. However, the Table is presented as the base case. 

The order of the Cases in terms of increasing length and increasing cost is Case 1, Case 3, 
Case 2, and Case 4. In every instance the indices increase in this sequence. The values of 
the original indices vary from 0.77 to 1.68 dollars for new rider from the Federal 
perspective and from 1.40 to 2. 72 dollars per new rider from the societal perspective. 

The values of the revised indices range from 1.64 to 2.53 dollars per hour of user benefits 
from the Federal perspective and from 2.34 to 3.61 dollars per hour of user benefits from 
the societal perspective. 
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CASE TERMIH!L LEHGTH NOMBER 
NO. STATIONS IH OF 

MILES STA!IOHS 

W/W::H/V 8.32 8 

2 W/W: :OC 10.63 8 
3 W/V: :OC 9.55 10 

4 W/W: :NH 12. 9 0 11 

LEGEND 
W/W ; WILSHIRE AMD W!STKRM STATION 
HIV ; HOLLYWOOD AND VIM! STATION 
OC · UNIVERSAL CITY 
W/V ; WILSHIRE AKD VERMONT STATION 
MB ; HORTH HOLLYWOOD STATION 

TABLE 3.3 
COST EFFECTIVENESS VALOES 

LOCALLY PREFERRED ALTERNATIVE FOR MITRO RAIL 
FEDERAL INVOLVEKENT AT 1983 fEIS LEVEL 

(December 1985 Constant Dollars) 
(Year 2000 Transit Travel Esti1ates) 

COST EFFECTIVENESS INDICES 
!KHO!L ANNOAL ANNOAL ANHO!L !KNOAL !HHO!L AHNO!L ORIGINAL IHDIC!S REVISED IHDICiS 
C!PITAL O&M LOCAL F!D!RAL RIDERSHIP TRAVEL OSER ------------------ ------------------

COST COST SHARE SnARi IHCREASE TIM! SI.VED BEHEFl!S TRAVEL TIME SAVING !ST. OS!R BENEFITS 
H.P.-TSM H.P.-TSH H.P. H.P. H.P.-TSM H.P. M.P. ------------------ ------------------
!Millions $Millions $Millions $Millions Millions $Millions Millions FEDERAL TOTAL FEDERAL TOTAL 

(!) (2) (3) (4) (5) (6) (1) (8) (9) (10) 

112. 3 5. 1 35.2 11.9 56.5 

159.0 15.1 49.8 110.1 59.3 

141.1 1.6 H.4 98,2 56.2 

118, 9 8. I 56.0 123,8 53.8 

38.5 50.1 0.17 I. 40 

39.4 53.3 1.44 2.28 

31.9 51. 2 1.19 I. 98 

40.8 51. 8 I. 68 2.12 

CALCULATIONS 
COL. 1 : COL.l+COL.2-COL.3-COL.5)/COL.4 
COL. 8 : COL,l+COL.2-COL.5i/COL.4 
COL. 9 : COL.l+COL.2-COL.3 /COL.6 
COL. 10 : COL.l+COL.2)/COL. 

I. 64 2.34 

2.34 3J8 

2.05 2.92 

2.53 3.61 

H.P. ; H!W TRANSIT PROJECT 
TSM ; TRANSPORTATION SYSTEM MAMAG!MEHT 

NOTE !. MOS-I IS 4.4 MILKS IH LENGTH AHD HAS 5 STATIONS. 
MOTE 2. TH! LPA IS CANDIDATE ALIGHM!KT I-MODIFIED. 
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Note that as Federal involvement in Phase II funding changes, there is no change in the 
indices from a societal perspective. However, as federal involvement decreases, the indices 
from the Federal perspective decrease as well. 

3.6.2 Cost Effectiveness - Federal Funding Maintained at Case I Level 

The indices calculated for Cases 1 through 4 for the New LPA are presented in Table 3.4. 
The assumption for this federal funding level is that UMT A Section 3 grants will continue' 
throughout Phase II construction at the Case 1 level. The Federal share for Case 1 
amounts to $666.3 million or 47.3% of the total cost. This is considered the most likely 
scenario for future Federal participation in Phase II of Metro Rail. 

The value of the indices from the Federal perspective ranges from 0.37 to 1.01 dollars per 
· new rider for the original index and from 1.19 to 1.84 dollars per hour of user benefits for 
the revised index. The cases are in order of increasing costs, namely Case 1, Case 3, 
Case 2, Case 4. 

3.63 Cost Effectiveness - UMTA Section 3 Grants End 

The indices calculated for Cases 1 through 4 for the New LPA are presented in Table 3.5. 
The assumption for this federal funding level is that the UMTA Section 3 grants program 
ends and that the current authorization of $666.3 million is the final one for Phase Il 
construction. This is considered the worse case scenario and is unlikely to occur. 

The Federal share in all four cases is almost the same. The variation is due to the 
increasing cost of the vehicles as the alignment lengthens. Vehicle cost is a local cost with 
no federal participation. Thus, the indices for Cases 1, 3, and 4 are almost equal while that 
for Case 2 is somewhat larger. 
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C!Si T!RMIK!L L!NGTH NOKBER 
NO. SHI IONS IN OF 

MILES STi!IONS 

IKMU!L 
C!P!!H 

!!BL! 3.4 

COST EFFECTIVENESS VALDES 
LOCALLY PREFERRED ALTERNATIVE FOR METRO RAIL 

FEDERAL INVOLVEMENT MAINTIIN!D AT C!Si 1 LEVEL 
IDecetber 1915 Constant Dollars) 

(Year 2000 Transit Travel Esti1ates) 

ANNUAL INHOlL gio!L !MHUI.L !HNU!L 
O!M LOCAL FID!PIL RIDIRSHIP TR!HL 

!NNO!L 
OSER 

COST COS! SHARE SE!H INCREASE TIME SIIID BEIEFITS 
N.P.-TSM N.P.-TSH N.P. N. p. N.P.-TSH N.P. H.P. 
!Millions $Millions $Millions !Millions Killians $Millioni Millions 

(1 I 12 I 13 I 14 l I 5 I 16 l 

COST EFFECTIVENESS INDICES 
--------------------------------------

ORIGINAL INDICES REVIS!D INDICES 
------------------ ------------------
iR!V!L TIME S!,ING !ST. USER BENEFITS 
------------------ ------------------

FEDER!L TOTAL l!D!RAL !OT!L 
I 7 I I 8 l 19 I 110) 

------------------------------------------------------------------------------------------------------------------------------------------------------
1 W/W::H/V 8. 32 8 112. 3 s. l 
2 W/W: :OC 10.63 8 159.0 15. 7 

W/V::UC 9.55 10 lil. 7 

4 W/W::HH 12.90 11 178. 9 

LEGEMD 
W/W ; WILSHIRE AND WESTERN STATION 
H
0

/V ; HOLLYWOOD !HD VIN! ST!TIO~ 
C ; OHIV!RSAL CITY 

W/V ; WILSHIRE AND V!RHOHT STATION 
NB ; HORTH HOLLYWOOD STATION 
M. P. ; NEW TRANS IT PROJECT 
TSH ; TBANSPORT!TIOM SYST!M M!N!G!MEH! 

MOTE 1. MOS-! IS 4.4 MILES IN LENGTH AND HAS 5 STATIONS. 
NOT! 2. !HK LPA IS CAHDIDAT! ALIGNMENT !-MODIFIED. 

7.6 

8. 1 

57.9 55.3 

81. 8 78.0 

73.0 69.6 

92 .0 87.7 

NOTE 3. THK CASE I FEDERAL IHVOLVEHEMT AMOUNTS TO i7.3X B!S!D ON OHTA S!CTIOM 3 
FONDS OF $666.3 MILLION CONTRIBUTION TO iSTIMAHD COST OF $1410 MILLIOM. 

56.5 

59. 3 

56.2 

53.8 

38. 5 50 .1 0.37 1. 40 

39.4 53. 3 0.90 2.28 
3 7. 9 51.2 0.68 1. 98 

i0.8 51.8 1. 01 2.12 

CALCOLATIOMS 
COL. 7 : !COL.l+COL.2-COL.3-COL.SlfCOL.4 
COL. 8 : COL.l+COL.2-COL.Sl/COL.4 
COL. 9 : COL.l+COL.2-CDL.I /COL.6 
COL. 10: ICOL.l+COL.2)/COL. 

1.19 2.34 

l. 74 3. za 
l.49 2.92 

1. 84 3.61 
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CASE TERMINAL LENGTH NOH BER 
HO. STATIONS IN or 

MILES STATIONS 

!!BLE 3.5 

COST !1f!CTIVENESS VALUES 
LOCALLY PREFERRED ALT!RNJIIV! FOR METRO RAIL 

1!DER!L INVOLVE!!NT IS j666.3 MILLION FOR ALL 01 PB!SE II 
(Decetber 985 Constant Dollars) 

(Year 2000 Transit Travel Esti1ates) 

ANNUAL ANNOAL !KNO!L AKNOAL ANNUAL !NNUAL !!NOAL 
Cl.PITH O&M LOC!L FIDIRIL RIDIRSHIP TR! V!L OS!R 

COS! COS! SH!RE SR!R! IMCRE!SE TINE SAVED B1Nl11T5 
N.P.-TSM N.P.-TSM H. p. N. p. N.P.-TSM N.P. N.P. 
$Hillions $Hillioos $Millions lHillions Millions $Millions Millions 

( l I ( 2 I ( 3 I I! I ( 5 l ( 6) 

COST EFFECTIVENESS INDICES 
--------------------------------------

ORIGINAL IMDICES REVISED INDICES 
------------------ ------------------
!RAVEL TIM! S!VING ES!. OSER B!NH!!S 
------------------ ------------------

f!DER!L TOTH f!D!RAL TOT!L 
( 7 I ( e I ( 9) (10) 

------------------------------------------------------------------------------------------------------------------------------------------------------
N/N:: H/V 8.32 8 112. 3 5. ! 

2 N/N: :UC 10.63 8 159. 0 15.7 
N/V: :UC 9.55 10 

4 N/N::MB 12.90 ll 

LKG!ND 
N/N ; NILSHIR! AND NKSTERK STATION 
BU/V ; HOLLYWOOD AND VINE STATION 
C ; UNIVERSAL CITY 

N/V ; NILSBIRE AND VKRMONT STATION 
NH· ; NORTH HOLLYWOOD STATION 
N.P. ; KEN TRANSIT PROJECT 
ISM ; TRANSPORTATION SYSTEM MANAGEMENT 

HI. 7 

17 8. 9 

NOTE l. MOS-l IS!.! MILKS JN LENGTH !HD HAS 5 STATIONS. 
NOTE 2. TH! LPA IS CANDIDATE ALIGNMENT 1-MOD!Fl!D. 

1.6 

8. l 

57.9 

!02.7 
86. l 

121.8 

55.3 56.5 

5 7 .1 59.3 

56.! 56.2 

~-7. 9 53.8 

38.5 50 .1 0.37 1.10 

39.! 53.3 0.55 2.28 

37.9 51.2 0.45 1.98 

!0.8 5l.8 0.45 2.12 

CALCULATIONS 
COL. 7 : COL.l+COL.2-CDL.J-COL.5)/COL.I 
COL. 8 : COL.l+COL.2-COL.5i/COL.! 
COL. 9 : COL.l+COL.2-COL.3 /COL.6 
COL. 10: COL.l+COL.2)/COL. 

1.19 2.3! 

l. 35 3. 28 

1.23 2.92 

1.26 3.61 
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4. OTHER CRITERIA AND 11-IRESHOLDS 

UMTA guidelines list six criteria that are incorporated into the evaluation process. These 
are discussed briefly in Chapter I.3. In addition, UMT A employs a set of threshold tests 
that are 11sed in the evaluation process. 

4.1 OTHER CRITERIA 

The six criteria listed by UMTA are: 

1. Cost effectiveness; 
2. Local fiscal effort; 
3. Private sector participation; 
4. Alternatives analysis results; 
5. Disadvantaged business enterprises; and 
6. Local government and community support. 

The first four of these criteria are included in the computation of the indices of project 
merit as presented in Chapter 3. The statutory minimum for local participation in a new 
traru;it project is 25 percent. Local participation in all the proposed second operable 
segments of each candidate alignment is higher than the minimum. It should be pointed 
out that local involvement in rail transit in the Los Angeles region is very strong. Local 
funds will account for about 44.3 percent of the $1,250 million cost of Metro Rail's MOS-
1 and 100 percent of the approximately $1,170 million cost of the Long Beach-Los Angeles 
and Norwalk-El Segundo Light Rail Lines. Local participation in Metro Rail is derived 
from 3 sources: 

1) 

2) 

State of California Guideway Fund - These funds are derived 
from a per gallon fuel tax in California. Thus far, the State has 
pledged $400 million from this fund for Metro Rail 
construction. 

City of Los Angeles - Funds from the City of Los Angeles 
represent a portion of the Local return distributed to Los 
Angeles County cities from the Proposition A sales tax for 
transit. 

3) Los Angeles County Transportation Commission - The LACTC 
administers the Proposition A sales tax program and allocates 
funds to rail transit construction including Metro Rail and light 
rail lines. 

Private sector participation is derived chiefly from the Benefit Assessment District Program. 
It is anticipated that private properties in the vicinity of rail stations will benefit from such 
proximity. Benefit assessments are an attempt to capture some of these benefits for the 
construction program. These sources of local and private funds are considered to be stable 
and reliable over the life of the transit project. 
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Over the course of the CORE Study, some 30 different alternative alignments were studied. 
In the mechanics of the CORE Study process, a total of five candidate alignments were 
selected for detailed study. A sixth mix-and-match alignment was added later in direct 
response to recording and television industry concerns related to possible noise impacts 
along the route of some alignments. The LPA as selected by the SCRID Board of 
Directors is a modified version of Candidate Alignment 1. The LP A includes a station at 
Hollywood/Highland while no such station is included in Candidate Alignment 1. 
Furthermore, the inclusion of the Hollywood/Highland station precludes any future 
consideration of a Hollywood Bowl station for the LP A Thus, a total of seven alignments 
were reviewed. For these alignments, a total of 19 operable segments were reviewed as 
possible options. 

Section 105(£) of the Surface Transportation Act of 1982 requires a minimum of 10 percent 
participation by Disadvantaged Business Enterprise (DBE) firms. The SCRID is well 
aware of such requirements and closely monitors the participation of DBE firms in Metro 
Rail related work. The following statistics are reported: 

1. Metro Rail Facilities Contracts: As of the end of March, 1988, 
an amount equivalent to 20.4 percent of base contracts are 
allocated to DBE firms. 

2. Metro Rail System Contracts: As of the end of March, 1988, 
only four relatively small contracts have been awarded but they 
include an amount equivalent to 10.4 percent of base contracts 
allocated to DBE firms. 

3. Metro Rail Professional Service Contracts: As of the end of 
March 1988, a total of 31.4 percent of all invoices were for 
services provided by DBE firms. 

The final criterion is related to local government and community support for the new rail 
project. Strong indications of community involvement are CORE Forum components of 
the CORE Study Process. A total of 137 CORE Forum members participated in a series 
of informational meetings and open discussion on the realignment of Metro Rail. 
Membership was distributed approximately as follows: 

o 50 Elected and Appointed Government officials 
o 36 Representatives of Firms and Businesses 
o 23 Representative of Associations 
o 19 Representatives of Civic Groups 
o 9 Representatives of Chambers of Commerce. 

A substantial number of this group participated in the sessions and generated a significant 
level of community support for the transit project. 
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Many local government officials including Los Angeles Mayor Tom Bradley have voiced 
their support of Metro Rail and travelled to Washington, D.C. and Sacramento, California 
to appear before various legislative committees to express support of Metro Rail and 
funding for its construction. Representatives of other government units and agencies have 
offered support including but not limited to: Los Angeles City Council; Los Angeles 
County Board of Supervisors; Los Angeles County Transportation Commission; Community 
Redevelopment Agency; and the Southern California Association of Governments. Refer 
to Chapter 6 of the Final SEIS/SEIR for additional insights into the Community 
Participation program developed by SCRTD. 

The City of Los Angeles is committed to the implementation of a nine-point "traffic 
congestion-busting" strategy designed to reduce traffic congestion, air pollution, parking 
demand, and commuting related stress. A major component of the plan is development of 
a ride-sharing plan for the 7,500 Los Angeles municipal employees working in the Civic 
Center. Other measures include a ban on rush-hour truck deliveries and higher fines for 
parking violations. Moreover, the South Coast Air Quality Management District 
(SCAQMD) is in the process of implementing and enforcing Regulation XV (Commuter 
Program) which ultimately will require all employers of 100 or more people to develop and 
implement a ridesharing plan designed to reduce driving to and from work. Ridesharing 
includes car- and vanpooling programs, transit, and other alternatives to driving to work 
alone in an automobile. Thus, the City of Los Angeles and the SCAQMD are actively 
engaged in a program which should have beneficial impacts on regional transit ridership. 

4.2 THRESHOLD TESTS 

UMT A guidelines suggest several threshold tests to be applied to new transit projects. The 
purpose of these threshold tests is to ensure minimum levels of cost effectiveness and other 
criteria measures for all transit projects under consideration for Federal funds. 

4.2.1 Transit Market 

The corridor to be served must have at least 15,000 daily transit trips. Ridership figures 
are readily available for the alternative alignments in the SEIS/SEIR. Daily rail transit 
boardings are expected to be 55,000 in the year 2000 on MOS-1. The second operable 
segment is expected to generate daily rail transit boardings ranging from 184,000 to 241,000 
depending on the candidate alignment selected. 

This threshold test is more than satisfied for the corridor in question. 

4.2-2 Potential Cnst Effectiveness 

The threshold value in 1984 is $10.00 per new transit trip. Reference to Figure 3.1 shows 
that the Federal index varies from $1.22 to $1.55 per new transit trip for Alignments 5 and 
3 respectively. The Federal index for the New LPA ranges from $0.77 per new transit trip 
for Case 1 to $1.68 per new transit trip for Phase II as shown in Table 3.3 for the 1983 
FEIS Federal participation level. The range in Table 3.4 for the more likely Case 1 
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Federal funding level is $0.37 for Case 1 and $1.01 per new transit rider for Phase II. This 
threshold test is more than satisfied for the New LP A 

Reference to Tables 3.3 and 3.4 show the following progression in the Original indices as 
additional segments are added to the New LPA alignment: 

TABLE 3.3 TABLE 3.4 
FEDERAL FEDERAL 

PARTICIPATION - 68.5% PARTICIPATION - 47.3% 

CASE Federal Index Total Index Federal Index Total Index 

Case 1 0.77 1.40 0.37 1.40 

Case 3 1.19 1.98 0.68 1.98 

Case 2 1.44 2.28 0.90 2.28 

Full Alignment 
Phase II 1.68 2.72 1.01 2.72 

Thus, the indices rise as the transit system accumulates length and stations, just as one 
would expect. 

4.23 Transit Rider.;hio· 

The new transit project must produce a gain in ridership in comparison to the TSM 
alternative. Reference to Tables 3.1 and 3.2 indicate the ridership gains resulting from the 
implementation of any of the proposed alignments will be substantial. For the full 
alignments shown in Table 3.1, the ridership gain is estimated at 57.7 million annually for 
Alignment 3 to as high as 65.9 million annually for Alignment 5. The gain for the New 
LP A is estimated as 53.8 million annually. This threshold is satisfied. 

42.4 Cost Effectiveness Frontier 

The cost effectiveness frontier is plotted in Figure 4.1 for the Federal perspective and in 
Figure 4.2 for the societal perspective. In both cases, only Alignment 5 lies on the frontier 
but all the other alignments are very close to Alignment 5. 

According to UMTA Guidelines, the annual Federal involvement in an alternative which 
does not lie on the Frontier must be reduced such that the selected alternative lies on the 
Frontier. The annual Federal involvement in the New LPA must be reduced by $11.6 
million per year. This translates to a present value of about $109.4 million in December 
85 constant dollars or about $142.3 million in current dollars. The projected percent of 
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Federal involvement is reduced from the 68.5% reported in the 1983 FEIS to about 
62.00% for the New LPA The reduced Federal involvement of $142.3 million must be 
made up by additional local funds. Current Federal involvement in Case 1 of the New 
LP A is projected at about 47%. 

425 Comoosite Index 

The composite index from the Federal perspective is 1.22 for the New LPA if Federal 
involvement is reduced from 68.5% to 62% or about $142.3 million. The threshold value 
for 1984 is $6.00 per new transit trip. Thus, the threshold test is satisfied at the reduced 
level of Federal involvement. This composite index cannot be calculated for the January, 
1989 cost estimates inasmuch as revised costs are available for only the New LPA. 
However, if the costs of other alignments were expected to increase as did the costs of the 
New LPA, the above statements would still be applicable. 

42.6 Potential Cost Effectiveness - Revised 

The threshold value for 1985 is $12.00 per hour of user benefits for the potential cost 
effectiveness of the revised indices. Reference to Table 3.1 shows that the Revised indices 
from the Federal perspective vary from $2.30 to $2.47 per hour of user benefits for 
alignments 5 and 3 respectively. · 

This threshold test is satisfied. 

42.7 Composite Index - Revised 

The graphical presentation of the revised indices from the Federal and Societal 
perspectives are shown in Figures 4.3 and 4.4 respectively. Only Alignment 5 lies on the 
frontier as shown in Figure 4.3. In order for the New LPA to lie on the frontier, Federal 
involvement must be reduced by $7.2 million annually. This translates to a present value 
of $67.0 million in December 1985 constant dollars or $88.3 million in current dollars. 
Federal involvement must be reduced from the assumed level of 68.5% to 64.5%. If 
Federal involvement is reduced as suggested, the New LP A will lie on the frontier and the 
composite index will be 2.30. This is well within the threshold value of $8.00 per hour of 
user benefits for 1984. 

43 SUMMARY 
\ 

This chapter includes an assessment of the New LPA's conformance with other criteria and 
several threshold tests. All criteria are satisfied. All the threshold tests are met provided 
that Federal involvement is reduced from 68.5% to 62.00% for the original index and from 
68.5% to 64.5% for the revised index. Thus, the new base level of Federal involvement for 
future application of the threshold test is 62.0% when additions to Metro Rail are 
contemplated. 
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5. CONCLUSION 

The primary conclusion drawn from this study is that Phase II of the New LPA is a cost 
effective project. All threshold tests from both the original and revised cost effectiveness 
methodology are well satisfied. 

The data in Tables 3.1 and 3.2 are based on the latest cost data available when all 
Candidate Alignments were still in consideration for selection as the New LPA The 
principal result of this analysis is that Federal participation in the New LPA must be 
reduced from the base percentage of 68.5% to 62.0% maximum so that the New LPA 
would lie on the cost effectiveness frontier. 

Subsequent to the selection of Candidate Alignment 1 - Modified as the New LPA, revised 
cost estimates were prepared for only the New LPA The cost effectiveness values 
presented in Tables 3.3, 3.4, and 3.5 reflect the latest cost estimates (January, 1989) for 
three assumed levels of Federal participation in Phase II. The Cost Effectiveness values 
for the New LPA for the maintenance of Case 1 funding level (47.25% Federal 
participation) are shown below (Reference Table 3.4): 

OriJtinal Index Revised Index 
Case Federal Total Federal Total 

Case 1 0.37 1.40 1.19 2.34 

Case 2 0.90 2.28 1.74 3.28 

Case 3 0.68 i.98 1.49 2.92 

Case 4 1.01 2.72 1.84 3.61 

Note that even the total indices expressed from a societal perspective are well within the 
threshold limits prescribed for the Federal Indices. All threshold tests are easily satisfied. 
The New LP A appears to be a cost effective rail transit project. 
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APPENDIX-1 

COMMITTED NETWORK (FOP3VER1) 

The 'committed network' or Network 3 CFOP3VER1) of the Financial 
Operating Plan series consists of the MOS-1 of Metro Rail with the 
addition of the Long Beach-Los Angeles and Century-El Segundo light 
rail transit systems (see Figure A1-1) and the Harbor Busway. These 
interlinked systems are expected to be operational by 1995. Appendix-1 
provides a brief project des~ription for each service alternative. 
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A1.1 MOS-1 (MINIMUM OPERABLE SEGMENT - 1) 
MOS-1 consists of five stations extending 4.4 miles from a yard and 
shop facility south of Union Station to the intersection of Wilshire 
and Alvarado. (see Table A1-1 and Figure A1-2). Patronage and 
operating cost estimates for the MOS-1 only alternative are included in 
the Draft Supplemental Environmental Impact Statement/Subsequent 
Environmental Impact Report CSEIS/SEIR), November, 1987. 

TABLE A1-1 

MOS-1 STATIONS 

UNION STATION PC2500) 
CIVIC CENTER C1ST/HILL) 
STH/HILL 
7TH/FLOWER 
WILSHIRE ALVARADO 

P - PARK-AND-RIDECCAPACITY) 
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A1 ,2 LONG BEACH - LOS ANGELES LIGHT RAIL TRANSIT PROJECT 
Th~ Long Beach - Los Angeles transit project is a conventional light 
rail system connecting downtown Los Angeles with downtown Long Beach. 
Th~ 23 mile alignment will consist of 22 stations (Table A1-2l and will 
pass through the cities of Compton and Carson beach with approximately 
18 miles of the alignment combining with the Southern Pacific 
Transportation Company right-of-way. Network coding for the LA-LB LRT 
entailed modifications to the routes of 19 bus lines in addition to the 
definition of park-and-ride, kiss-and-ride, and walk networks 
associated with each station. 

TABLE A1-2 

LB-LA-LRT STATIONS 

7TH/FLOWER (ALSO SERVES MOS-1 l 
PICO/FLOWER 
WASHINGTON/GRAND 
WASHINGTON/SAN PEDRO 
WASHINGTON/LONG BEACH 
LONG BEACH/VERNON 
SPTC ROW/SLAUSON 
SPTC ROW/FLORENCE 
SPTC ROW/FIRESTONE 
SPTC ROW/103RD 
SPTC ROW/IMPERIAL/WILMINGTON PC940l 
(Also serves the Century-El Segundo LRT) 
SPTC ROW/COMPTON PC130) 
SPTC ROW/ARTESIA PC390) 
SPTC ROW/DEL ALMO PC275l 
SPTC ROW/WARDLOW PC35l 
SPTC ROW/WILLOW PC195l 
LONG BEACH/HILL 
LONG BEACH/P.C.H. 
LONG BEACH/ANAHEIM 
LONG BEACH/6TH 
LONG BEACH/FIRST 
FIRST/PACIFIC 
FIFTH/PACIFIC 

P - PARK-AND-RIDECCAPACITYl 

Figure A1-3 and Table A1-3 define the bus interface scheme for the 
LB-LA LRT coding development. Table A1-4 gives the LB-LA LRT link 
travel times as were coded by direction into the network links. 
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TABLE A1-3 

BUS/STATION INTERFACE FOR NETWORKS-3 AND 4 

LONG BEACH - LOS ANGELES LRT 

BUS ROUTE/+ CODED DESCRIPTION 

LOS ANGELES, COMPTON, WILMINGTON VIA COMPTON AVE. 

Extended from Compton via 104th, Grandee, and 103rd to 
serve the 103rd street station. Also in service to 
Imperial station, the line is.extended north from 119th 
via Wilmington and Imperial Highway, returning via 
Willowbrook. rerouted between intersections of Victoria/ 
Susana and Alameda/Del Alma, west on Del Alma to serve 
the Del Alma station, leaving north on Santa Fe. 

LOS ANGELES, CARSON VIA WILMINGTON AVE. 

Rerouted from Wilmington on Walnut through the Artesia 
station, then back to regular routing via Acacia ave 
to Wilmington. 

EAST JEFFERSON BLVD - COLISEUM ST 

Routed north from 41st st to serve the Washington station 
via Compton Ave, Washington Blvd, and Long Beach Ave. 

LOS ANGELES - LA MIRADA VIA EAST WASHINGTON BLVD 

Extended from Washington/Soto via Washington to the 
Washington station. Present service between Washington/ 
Soto and Olympic/Boyle discontinued 

FAIRVIEW BLVD - 54TH STREET - SANTA ANA STREET 

Extended south from 55th to serve the Slauson station 
operating via Compton, Slauson, and Holmes. 

GAGE AVE - CENTINELA BLVD - FOX HILLS MALL 

Routed south off Gage to serve the Florence station 
via Compton, Florence, and Holmes. 
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TABLE A1-3 (CONTINUED) 

BUS/STATION INTERFACE FOR NETWORKS-3 and 4 

LONG BEACH - LOS ANGELES LRT 

BUS ROUTE/+ CODED DESCRIPTION 

FERNWOOD AVE - 108TH ST. 

Service continued northwest on Santa Ana to Willowbrook, 
north on Willowbrook to the 103rd st. station, circulating 
through and returning south on Willowbrook to resume 
regular service operations along 108th st. 

EL SEGUNDO BLVD - SANTA FE AVE 

Line extended to Compton station. also diverted to 
serve Imperial station, from 119th/Wilmington, north 
on Wilmington to Imperial Highway, through the Imperial 
station and south on Willowbrook to 119th. 

ROSECRANS AVE 

Service routed down Willowbrook from Rosecrans to the 
Compton Station and Compton Transit Center at Palmer. 

COMPTON BLVD - BELLFLOWER BLVD 

Extended north from Compton blvd to the Compton station 
and Compton Transit Center at Palmer. 

ALONDRA BLVD 

Western terminus extended north from Compton/Willowbrook 
two blocks to tpe Compton station and proposed Compton 
Transit Center 

ARTESIA BLVD. 

Line serves the Artesia station per existing coding. 

BOYLE AVE 

Extended from Southern terminus at Boyle/Olympic to the 
Washington Station v.ia Olympic, Santa Fe, 15th, and 
Long Beach Ave to 20th. 
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TABLE A1-3 (CONTINUED) 

BUS/STATION INTERFACE FOR NETWORKS-3 and 4 

LONG BEACH - LOS ANGELES LRT 

BUS ROUTE/+ CODED DESCRIPTION 

120TH ST - HUNTINGTON PARK - LORENA AVE 

Diverted between 119/Wilmington and Imperial/Mona. Extended 
west from 103rd/Grape, via 103rd and Graham to serve the 
103rd station. 

LONG BEACH - PASADENA - ALTADENA VIA ATLANTIC BLVD 

Service south of Artesia and into Long Beach discontinued. 
line extended west from Atlantic along Artesia and Acacia 
to the Artesia station. 

LOS ANGELES - LYNWOOD - PARAMOUNT LIMITED 

Deleted from network. Line proposed for cancellation. 
Service to be assumed by LA-LB LRT and a peak hour 
extension of line 119. 

LOS ANGELES - LONG BEACH EXPRESS 

Deleted from network. Line proposed for cancellation. 
Service to be assumed by LA-LB LRT and line 51. 

LOS ANGELES - EAST LONG BEACH EXPRESS 

Deleted from network. Line proposed for cancellation. 
access to LA-LB LRT to be accomodated by Long Beach 
transit, east/west lines. 

SOUTH LOS ANGELES - PACIFIC PALISADES EXPRESS 

Line cut-back three blocks from south terminus at 119th/ 
Wilmington to a new terminus at the Imperial station. 
Also routed by the 103rd St station via Wilmington, Santa 
Ana Blvd, Graham, 103rd, Beach, Century, and back to 
present route. 
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TABLE A1-4 

LONG BEACH - LOS ANGELES LINK TRAVEL TIMES 

SOUTHBOUND NORTHBOUND 
STATION (MILES)(MINUTES) (MILES)(MINUTES) 

<<READ DOWN>> <<READ UP>> 
-----------------------------------------------------
7TH/FLOWER 0.74 2. 13 
PICO 0.74 1 . 98 0.65 3.75 
GRAND 0.65 2.47 0.80 2.43 
SAN PEDRO 0.80 4.32 0.98 3.93 
WASHINGTON 0.98 5.23 1 . 1 3 2.42 
VERNON 1 . 1 3 2. 13 1 . 01 1 . 87 
SLAUSON 1 . 01 1 . 90 1 . 0 0 3. 1 0 
FLORENCE 1 . 00 3.00 1 . 01 1. 92 
FIRESTONE 1 . 01 1 . 93 1 . 1 6 2.08 
103RD 1 . 1 6 2.00 1 . 07 2.07 
IMPERIAL 1 . 07 1 . 90 2.34 3: 38 
COMPTON 2.34 3.40 1 . 43 2.37 
ARTESIA 1 . 43 2.30 2.09 3.05 
DEL ALMO 2. 09 3.07 2 .1 7 3.33 
WARDLOW 2. 17 3.23 0.80 1 . 63 
WILLOW 0.80 1. 60 1 . 25 5. 1 3 
P.C.H. 1. 25 .5.47 0.49 2.00 
ANAHEIM 0.49 2. 13 0.93 7.30 
LONG BEACH/SIXTH 0.60 3.77 
LONG BEACH/FIRST 0.33 2.67 
FIRST/PACIFIC 0.24 1 . 62 
FIFTH/PACIFIC 
FIRST/PACIFIC 0.29 3.52 
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A1 .3 CENTURY LIGHT RAIL TRANSIT PROJECT 
The Century LRT is a 17 mile line which when completed will run from 
the vicinity of LAX on the west to Norwalk on the east, along the 
median of the Century Freeway. Both freeway and LRT are concurrently 
under construction. The Century line will consist of 10 stations 
(Table A1-SJ with stops connecting to the proposed Harbor Transitway 
and the Long Beach-Los Angeles LRT. 

TABLE A1~5 

CENTURY LRT STATIONS 

I-105/AVIATION PC1165J 
I-105/HAWTHORNE PC812J 
I-105/CRENSHAW PC539J 
I-105/VERMONT PC274J 
I-105/I-110 PC373J 
I-105/AVALON PC178J 
I-105/IMPERIAL/WILMINGTON 
(ALSO SERVES LA-LB LRTJ PC940J 
I-105/LONG BEACH BLVD PC820) 
I-105/LAKEWOOD PC450J 
I-105/I-605 (NORWALK) PC2058) 

P - PARK-AND-RIDECCAPACITY) 

Figure A1-4 and Table A1-6 describe the bus intercept scheme for the 
Century LRT coding development. Table A1-7 shows the Century LRT link 
speeds and conversion to travel time as coded into the network links. 
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TABLE A1-6 

BUS/STATION INTERFACE FOR NETWORKS-3 and 4 

CENTURY/EL SEGUNDO LRT 

BUS ROUTE/+ CODED DESCRIPTION 

LOS ANGELES, WESTCHESTER, REDONDO BEACH 

Extended south from LAX Transit Center to terminate at 
Aviation station. 

MAPLE AVE, SOUTH MAIN 

Extended south from current terminus at San Pedro/Firestone 
to the Avalon station via Firestone and Artesia. 

WILMINGTON - LOS ANGELES VIA COMPTON 

Extended north from 119th to serve the Imperial station 

CARSON - LOS ANGELES VIA WILMINGTON 

Diverted off Wilmington ave to serve the Imperial station. 

LAX, FLORENCE AVE, LEFFINGWELL RD 

Line extended south from LAX Transit Center to terminate 
at the Aviation station. 

LAX, FLORENCE AVE, OTIS ST 

Line extended south from LAX transit center to terminate 
at the Aviation station. 

CENTURY BLVD 

Line extended south from LAX transit center to terminate 
at the Aviation station. 

108TH ST, FERNWOOD AVE 

Southern-most terminus at Hawthorne station 
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TABLE A1-6CCONTINUED) 

BUS/STATION INTERFACE FOR NETWORKS-3 and 4 

CENTURY/EL SEGUNDO LRT 

BUS ROUTE/+ CODED DESCRIPTION 

IMPERIAL HWY 

Western terminus at Aviation station, following alignment 
to interface with Imperial station and with the Norwalk 
Transit Center. 

EL SEGUNDO BLVD, SANTA FE AVE 

Rerouted north of 119th to serve the Imperial station 
also serves El Segundo station. 

ROSECRANS AVE 

Service rerouted north on Rosecrans to terminate at the 
Norwalk Transit Center. Short-line connects with Rosecrans 
station in western service extent. 

YUKON AVE, MANHATTAN BEACH BLVD 

Northern-most terminus at Hawthorne station 

WESTERN AVE. 

Extended south from its terminal at Imperial/Western 
to terminate at the Crenshaw station. 

ROBERTSON BLVD, CULVER CITY, LAX 

Extended east from Sepulveda to serve the Aviation Station 
via Imperial, continuing to the LAX Transit Center. 

120TH ST, HUNTINGTON PARK, LORENA ST 

rerouted north to serve the Imperial station. 

EL MONTE, CERRITOS 

Rerouted west of Studebaker to serve the Norwalk Transit 
Center. 
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TABLE A1-6CCONTINUED) 

BUS/STATION INTERFACE FOR NETWORKS-3 and 4 

·cENTURY/EL SEGUNDO LRT 

BUS ROUTE/+ CODED DESCRIPTION 

LA, LAX, REDONDO BEACH 

Rerouted east from Douglas/Imperial to serve the Aviation 
station. 

SOUTH LOS ANGELES - PACIFIC PALISADES EXPRESS 

New service to operate from Fullerton park-and-ride 
on Orangethrope near the Santa Ana Fwy. Line 468 will 
operate on the Santa Ana Fwy to Rosecrans, then west on 
Rosecrans to Studebaker, north to Foster, and west on 
Foster to terminate at the norwalk LRT station. Headways 
are coded at 12/12 minutes Cam/pm). 

LAX, SAN DIEGO FWY, VAN NUYS BLVD 

Extended south from the LAX Transit Center to a terminus 
at the Aviation station. 

SOUTH LOS ANGELES - PACIFIC PALISADES EXPRESS 

Line cut-back three blocks from south terminus at 119th/ 
Wilmington to a new terminus at the Imperial station. 
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STATION LINK 

NORWALK-LAKEWOOD 
LAKEWOOD-LONG BEACH 

TABLE A1-7 

CENTURY LRT LINK SPEEDS 

DISTANCE 
(MILES) 

2. 1 0 
4.20 

CODED TRAVEL TIME* 
(MINUTES) 

3. 1 3 
5.41 

LONG BEACH-WILMINGTON 1 . 71 2.70 
WILMINGTON-AVALON 1. 57. 2.55 
AVALON-HAABOR FWY 0.87 1 . 78 
HARBOR FWY-VERMONT 0,65 1 . 55 
VERMONT-CRENSHAW 2. 03 3.04 
CRENSHAW-HAWTHORNE 1. 58 2.56 
HAWTHORNE-AVIATION 1. 58 2.56 

-----
TOTALS 16.29 25.28 

* INCLUIJES RUNNING TIME + STATION DWELL TIME 
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(MPH) 
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46.58· 
38.00 
36,94 
29.33 
25. 16 
40.07 
37.03 
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A1.4 EL SEGUNDO LRT EXTENSION 
The El Segundo extension to the Century LRT will tie into the 
Century line at the Aviation station. With four additional stations in 
El Segundo (Table A1-8) , the alignment will run south south-east to a 
terminal station near Compton Blvd. 

TABLE A1-8 

EL SEGUNDO EXTENSION LRT STATIONS 

MARIPOSA/NASH 
EL SEGUNDO/NASH 
DOUGLAS ST 
ROSECRANS/AVIATION 

Figure A1-5 and Table A1-9 describe the bus intercept scheme for the 
Century/ El Segundo extension LRT coding development. Table A1-10 
shows the El Segundo link speeds and conversion to travel time as coded 
into the network links file. 
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TABLE A1-9 

BUS/STATION INTERFACE FOR NETWORKS-3 AND 4 

CENTURY/EL SEGUNDO LRT 

BUS ROUTE/+ CODED DESCRIPTION 

EL SEGUNDO BLVD, SANTA FE AVE 

Rerouted north of 119th to serve the Imperial station 
also serves El Segundo station. 

ROSECRANS AVE 

Service rerouted north on Rosecrans to terminate at the 
Norwalk Transit Center. Short-line connects with Rosecrans 
station in western service extent. 

YUKON AVE, MANHATTAN BEACH BLVD 

Northern-most terminus at Hawthorne station 

AVIATION BLVD, PALOS VERDES DRIVEN., MARINELAND 

Serves Rosecrans, Douglas, El Segundo, Mariposa, and 
Aviation stations. 

.... .AVIATION BLVD, PALOS VERDES DRIVE N. , MARINELAND 

Serves Rosecrans, Douglas, El Segundo, Mariposa, and 
Aviation stations. 

LONG BEACH, LAX 

o Serves Rosecrans, Douglas, and El Segundo stations. 
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TABLE A1-10 

EL SEGUNDO EXTENSION CODED TRAVEL TIMES AND LINK SPEEDS 

STATION LINK 

AVIATION-MARIPOSA 
MARIPOSA-EL SEGUNDO 
EL SEGUNDO-DOUGLAS 
DOUGLAS-COMPTON 

DISTANCE 
(MILES) 

0.95 
0.61 
0.66 
0.66 

CODED TRAVEL TIME* 
(MINUTES) 

1 . 87 
1 . 50 
1 . 55 
1 . 55 
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30.48 
24.40 
25.55 
25.55 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A1 .5 HARBOR BUSWAY 
The initial portion of the Harbor Busway is planned to open concurrent 
with the opening of the Century Freeway and LRT. The Harbor Transitway 
will connect LA-CBD with points south, operating as an exclusive 
guideway. 

Stations with parking capacities as coded into the network for 
inclusion with the Century/El Segundo LRT, LB-LA LRT, and MOS-1 in 
Network-3 (FOP3VER1l are given in Table A1-11. Figure A1-6 and Table 
A1-12 describe the bus intercept scheme for the Harbor Transitway 
coding development. Express service coded link speeds were increased 
to 38 mph, representative of the full Transitway completion to the 
Artesia Transit Center. 
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TABLE A1-11 

HARBOR TRANSITWAY STATIONS AND PARKING CAPACITIES 

STATION 

EXPOSITION 
SLAUSON 
MANCHESTER 
I-1 05 
ROSECRANS 
ARTESIA TRANSIT CENTER 
CARSON 
PACIFIC COAST HWY. 
SAN PEDRO TRANSIT CENTER 
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200 
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TABLE A1-12 

BUS/STATION INTERFACE FOR NETWORKS 3 AND 4 

HARBOR TRANSIT OPERATING PLAN 

BUS ROUTE/+ CODED DESCRIPTION 

LA, TORRANCE, REDONDO BEACH, PALOS VERDES 

Service originates at the Artesia Transit Center, operating 
on the Harbor Transitway to LACBD via Artesia Blvd on/off 
ramps. Headways are coded at 5/5/15 (am/pm/midday) 

LA, TORRANCE, REDONDO BEACH, PALOS VERDES 

Turned off Aviation at Artesia, routed east on Artesia 
terminated at the Artesia Transit Center at Artesia and 
the Harbor Transitway. Headways are 35/60 Cam/pm). 

LA, WEST TORRANCE, ROLLING HILLS, MARINELAND 

Turned off Hawthorne Blvd at Artesia, routed east on Artesia 
and terminated at the Artesia Transit Center at Artesia and 
the Harbor Transitway. Headways are 20/25/35 (am/pm/midday). 

LA, ALPINE VILLAGE, SAN PEDRO PARK-AND-RIDE 

Service suspended. Replaced by line 441. 

LA, CARSON, WILMINGTON, SAN PEDRO 

Line routed west off Avalon on Artesia to a terminus at 
the Artesia Transit Center. Headways are 50/30/50 minutes 
Cam/pm/midday). 

LA, PALOS VERDES PENNINSULA EXPRESS 

Service terminated on Pacific Coast Highway routing at 
the PCH transit terminal at the Harbor Transitway. 
Headways are coded at 60/60 minutes Cam/pm). 
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APPENDIX-2 

COMMITTED/TSM NETWORK (FOP3TSM1) 

Several TSM ALternatives have been applied to Network-3 to offer 
a comparative base with which to compare the Metro Rail MOS-2 project. 
Appendix-2 provides network coding documentation which overlay 
a variety of TSM improvements affecting bus transit performance onto 
the system defined as Network-3 in Appendix-1. 

The TSM improvements associated with Network-3 include, 

1. Prohibition of left turns on 7th Street from Alvarado to 
the Harbor Freeway, increasing 7th Street speeds by 15 
percent. 

2. Prohibition of left turns on Olympic Blvd from San Pedro 
Street to La Cienega Blvd., increasing Olympic Blvd speeds 
by 15 percent. 

3. Implementation of reversible lanes on Olympic Blvd between 
San Pedro Street and La Cienega Blvd., increasing speeds 
by an additional 10 percent. 

4. Implementation of the LADOT computerized signal control system, 
increasing speeds on the bus routes on Olympic, Wilshire, and 
Cahuenga Boulevards by 7 percent, and increasing auto speeds 
by 7 percent on all arterial streets in the LADOT program area, 
as shown in Figure A2-1. 

5. I:np-lementation of bus route diversions listed in Table A2-11 
(Bus/Station Interface) affecting routes L-4, 423, 424, 425, 
426/426A, and 426 (see Figure A2-1) 

6. Construction of transit centers at Universal City and at 
Hollywood/Cahuenga 

The station interface for rail and busway are otherwise identical to 
the changes ascribed to Network-3 (FOP3VER1) as shown in Appendix-1. 
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TABLE A2-1 

BUS/STATION INTERFACE FOR ROUTES AFFECTED BY 18.6 MILE TSM ALTERNATIVE 
ADJUSTMENTS TO NETWORK-3 AS CODED 

LINE t 

L4 

423 

424 

425 

426 

427 

0 

0 

BUS ROUTE/+ CODED DESCRIPTION 

(LIMITED) VENTURA HILLS-TO UNIVERSAL CITY TRANSIT CENTER 

Routed along Ventura, headways are coded at 5/8 Cam-peak/ 
pm peak) 

(EXPRESS) LA, WOODLAND HILLS, WESTLAKE VILLAGE 

Diverted to serve Universal City Transit Center 

(EXPRESS) LA-CBD, VENTURA BLVD. 

o Service from Universal City Transit Center to LA-CBD 

(EXPRESS) LA-CBD, VENTURA BLVD. 

0 Service from Universal City Transit Center to LA-CBD 

EXPRESS) LA-CBD, WILSHIRE BLVD., SAN FERNANDO VALLEY 

0 Diverted to serve Universal City Transit Center 

(EXPRESS) LA-CBD, TARZANA, WOODLAND HILLS, CANOGA PARK 

0 Diverted to serve Universal City Transit Center 
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APPENDIX-3 

COMMITTED NETWORK/MOS-2B ( FOP4VER3 ) 

A-3.1 CANDIDATE ALIGNMENT 4: MOS-2B 

The MOS-2B configuration of Alignment 4 has temporary terminals at 
Wilshire/Vermont and Universal City stations and is comprised of 
the 9 stations listed in Table A3-1 in addition to MOS-1 (see 
Figure A3-1). 

TABLE A3-1 

CANDIDATE ALIGNMENT 4: MOS-2B 

WILSHIRE/VERMONT 
VERMONT/BEVERLY 

VERMONT/SANTA MONICA 
SUNSET/EDGEMONT 
SUNSET/WESTERN 

SUNSET/VINE 
HOLLYWOOD/HIGHLAND 

HOLLYWOOD BOWL (OPTIONAL) 
UNIVERSAL CITY 

P-PARK-AND-RIDE (CAPACITY) 

The bus/rail interface and kiss-and-ride/walk link configuration 
for MOS-2B as appended to former Network-3 ( FOP3VER1 ) are the 
same as those applied to the original development of this alignment 
in the c.o.R.E. alternatives analysis (see figure A3-2 and table 
A3-2) 
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LINE t 

TABLE A3-2 

BUS/STATION INTERFACE FOR CANDIDATE ALIGNMENT 4, MOS-2B 

METRO RAIL 

BUS ROUTE/+ CODED DESCRIPTION 

<WEST/NORTH BRANCH LINES> 

3 

0 

21 

0 

22 

0 

26 

0 

180 

0 

181 

0 

201 

0 

SUNSET BLVD., BEVERLY DR. - BEVERLY HILLS 

Service terminated on Sunset at the Sunset/Vine station. 

WILSHIRE BLVD., UCLA - WESTWOOD TO LA-CBD 

Service terminated at the Wilshire/Vermont station. 

WILSHIRE BLVD., UCLA - SANTA MONICA TO LA-CBD 

Service terminated at the Wilshire/Vermont station. 

7TH ST., VIRGIL AVE., FRANKLIN AVE. 

Franklin Ave. service turns south on Vine and terminates 
at the Sunset/Vine station, accounting for approximately 
half of the service frequency with the other half 
intercepting the Sunset/Edgemont station via Sunset Blvd. 

HOLLYWOOD, GLENDALE, PASADENA VIA COLORADO BLVD. 

Turned south off Franklin on Vermont to Sunset to a 
terminus at the Sunset/Edgemont station. 

HOLLYWOOD, GLENDALE, PASADENA VIA YOSEMITE DR. 

Turned south off Franklin on Vermont to Sunset to a 
terminus at the Sunset/Edgemont station. 

SILVERLAKE BLVD. - GLENDALE TO MID-WILSHIRE 

Service from Silverlake terminated at the Vermont/ 
Beverly station. 
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LINE t 

204 

208 

210 

217 

304 

320 

322 

0 

0 

0 

0 

TABLE A3-2 (CONTINUED) 

BUS/STATION INTERFACE FOR CANDIDATE ALIGNMENT 4, MOS-2B 

METRO RAIL 

BUS ROUTE/+ CODED DESCRIPTION 

VERMONT AVE. - USC TO LA-CBD 

Full-frequency service suspended at Wilshire/Vermont 
station with headways doubled for a short-line operation 
along Vermont; serving Vermont/Beverly, Vermont/Santa 
Monica stations and terminating at· Hollywood Blvd. 

BEACHWOOD SHUTTLE - HOLLYWOOD, HOLLYWOOD HILLS 

Turns through the Sunset/Vine station at its southern
most terminus. 

VINE ST., CRENSHAW BLYE. - HOLLYWOOD TO LAWNDALE 

Regular service turns around at the Hollywood/High
land station. 

FAIRFAX, HOLLYWOOD BLVD. 

Service turns east off Fairfax onto Sunset to a 
terminus at the Sunset/Vine station. 

(LIMITED) SANTA MONICA BLVD. - SANTA MONICA TO LA-CBD 

o Service to downtown terminates at the Vermont/Santa 
Monica station. 

(LIMITED) WILSHIRE BLVD. - SANTA MONICA TO LA-CBD 

0 Service terminates at the Wilshire/Vermont station. 

(LIMITED) WILSHIRE BLVD. - SANTA MONICA TO LA-CBD 

0 Service terminates at the Wilshire/Vermont station. 

<VALLEY BRANCH LINES> 

228 COLDWATER CANYON, SHELDON ST., LANKERSHIM 

0 Service terminates at the Universal City station. 
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LINE I 

420 

423 

424 

425 

426 

427 

0 

TABLE A3-2 (CONTINUED) 

BUS/STATION INTERFACE FOR CANDIDATE ALIGNMENT 4, MOS-2B 

METRO RAIL 

BUS ROUTE/+ CODED DESCRIPTION 

(EXPRESS) LA-CBD, VAN NUYS, NORTHRIDGE 

Full service replaced by a limited-stop operation 
feeding the Universal City station via Lankershim. 

(EXPRESS) LA, WOODLAND HILLS, WESTLAKE VILLAGE 

o Service terminates at the Universal City station. 

0 

0 

0 

0 

(EXPRESS) LA-CBD, VENTURA BLVD. 

Full service replaced by a limited-stop operation 
feeding the Universal City station via Lankershim. 

(EXPRESS) LA-CBD, VENTURA BLVD. 

Full service replaced by a limited-stop operation 
feeding the Universal City station via Vineland and 
Ventura Blvd. 

(EXPRESS) LA-CBD, WILSHIRE BLVD., SAN FERNANDO VALLEY 

Full service replaced by a limited-stop operation 
feeding the Universal City station via Vineland and 
Ventura Blvd. 

(EXPRESS) LA-CBD, _TARZANA, WOODLAND HILLS, CANOGA PARK 

Full service replaced by a limited-stop operation 
feeding the Universal City station via Vineland and 
Ventura Blvd. 
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APPENDIX A 

IMPACT ON COST EFFECTIVENESS VALUES 
OF CORRECTION FOR LOS ANGELES 

TRIP INTERACTIONS 

Sections 2.7 and 2.8 includes a discussion of certain anomalies observed in the 
Los Angeles regional transit system when calculating travel time savings and user 
benefits. 

In applying UMTA methodology, the following situations are accounted for: 

1) 
2) 

Travel time decreases 
Travel time increases 

ridership increases. 
ridership decreases. 

The calculations of travel time savings and user benefits included in Tables 3,1 
through 3.5 are based on the UMTA methodology. 

However, the following situations observed Los Angeles are not accounted for: 

1) Travel time decreases - ridership decreases. 
2) Travel time increases - ridership increases. 

These seeming inconsistencies are related to interactions with the background 
bus network assumed for each new project alternative and the mode choice model 
developed for Los Angeles. 

Tables A-4.1 and A-4.2 are included to show the impact of correcting for these 
situations. These Tables may be compared with Tables 3.1 and 3.2 respectively. 
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CAHDIDATi T!RKIKAL L!NGTH NOHB!R 
ALIGMM!KT STATIONS IM or 

MO. KIL!S STATIONS 

l W/W::NH 12.1! 

2 W/f::MH 15.91 
3 P/SV::MH 15.36 

! W/f: :NH 16.0! 

5 W/!::KH 15.03 

6 W/f::MH 15.92 
LPA W/W::MH 12.89 

L!GEMD 

10 

13 

13 

l! 

11 

l! 

11 

W/W ; WILSH!Ri ARD W!ST!RM STATION 
W/! ; WILSHIR! AHD FA!EFAI STATION 
P/SV ; PICO AND SAN VIC!NTi STAT!OH 
NH ; KORTH HOLLYWOOD STATION 

TABLK !-U 

COST !ff!CTIV!R!SS VALOIS 
LOCALLY PR!FERR!D ALT!RNAT!Vi 

CORRECTED FOR LOS ANG!L!S TRIP IfiTiRACTIOMS 
IDece1ber 1985 Constant Dollars) 

(Year 2000 Transit Travel istiaates) 
COST EFFECIIVEHESS IND!CiS 

ANNUAL ANNUAL ANNUAL ANNUAL ANNUAL ARMOAL ANNUAL ORIGINAL IMDIC!S R!VIS!D INDIC!S 
CAPITAL O&K LOCAL HDERAL RID!RSHIP TRAV!L OS!R ------------------ ------------------

COST COST SHARK SHARI IMCR!AS! TIM! SAV!D B!Mi!ITS !RAV!L !!Ki SAVING !ST. OS!R B!Mi!ITS 
M.P.-TS~ N.P.-TS~ M.P. M.P. H.P.-TS~ H.P. K.P. ------------------ ------------------
$Kill!ons $Millions $Millions $Millions Millions $Millions Millions !iDiR!L TOTAL F!DiR!L TOTAL 

( (2) (3) (!) (5) (6) (1) (8) (9) (10) 

166. 2 

18!. ! 

190.8 

190.9 

116. ! 

19 2. 5 

111.6 

8.2 
-1.3 

-3.2 

-3.8 

-0. l 

-!.8 

8. l 

52.6 11!.! 

58.! 126.9 

60.3 131.2 

60.! 131.3 

55.8 121.! 

60.9 132.! 

5!.3 118. l 

60.1 

59.9 

51.1 

60.5 
65.9 

60.1 

60.6 

!9. l 

50.1 

!8. l 

!9.! 

52. l 

!9.3 

!9.! 

CALCULATIONS 

53.! 

55.0 

53.5 

53.6 

5!. 5 

53.6 

53.! 

1.20 

l. 2! 

1.31 

1.28 

1.0! 

l. 28 

l. 2 5 

2.06 

2.21 

2.12 

2.28 

l.88 

2.28 
2 .15 

COL. 1 : COL. l+COL.2-COL.3-COL.5l/COL.! 
COL. 8 : COL. l1COL.2-COL.51/COL. 
COL. 9 : COL.l1COL.2-COL.3 /COL.6 
COL. 10: COL.l+COL.2)/COL. 

2.28 

2.21 

2.38 

2.36 

2. 21 

2.31 

2.35 

3.21 

3.33 

3.51 

3.19 

3.2! 

3.50 

3.31 

M.P. ; MiW TRAHSIT PROJ!CT 
TSM ; TRANSPORTATION SYST!M MAKAGEM!MT 

MOT! l. KOS-I IS!.! MILES Ifi LifiGTH AKD HAS 5 STATIOHS. 
MOT! 2. THI LPA IS CANDIDATi ALIGMK!NT 1-!0D!fl!D. 
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!!BL! H.2 

COST i!!!C!!ViHiSS VALUES 
SECOND MIHIMUM OP!R!BLi S!G!!H! 

CORR!C!ED !OR LOS !HG!L!S TRIP Ifll!R!C!IONS 
(Dece,ber I9B5 Constant Dollars) 

(Year 2000 Transit Travel isti1ates) 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------COST !!!!C!IVEH!SS IHDIC!S 

--------------------------------------
CANDID!!! S!COHD !EKPOR!Rf mm mm mm !HHU!L mm mm !RHU!L !HHD!L !HHDAL ORIGIH!L IHDIC!S Ri1IS!D IHDIC!S 
!LIGH!iH! MIHI!UM !iR!IH!.L I H or mrm O!M tom rmm RID!PSHIP mm um ------------------ ------------------

HO. OPiR!BLI S!l!IOKS MILKS S!A!IOHS cosr cosr SHARE sum rHmm rm smD mmrs TR!ViL TIMI SAVING IS!. USiR BiN!!I!S 
mmr H.P.-!S! U(!S! H.P. !{ H.P.-TS! n. H.P. ------------------ ------------------

!Millions !Mi lions $Millions l!i ion, Millions lMil!toos Millions mmL !O!!c !!D!R!L IOTIL 
(!) (2) (3) (!) (5) (6) I 7 I (8) I 9 J I IOI 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------
GROUP I 

I MOS-2 M/M::V/5 !.55 
I MOS-ZI M/M: : 1 /SM !.13 
5 !05-2! M/M::N/S! U9 

GROUP II 
I !05-2 M/M::H/V 6.95 
2 !05-2 M/M: :H/V 6.95 
3 !05-2 M/M::H/V 6.95 
I !05-2 M/M: :S/V 5.Bl 
5 !05-2 M/M: :5/V 5.80 
6 M05-2 M/M: :H/V 6.80 

LP! !05-2 M/M: :H/1 6.95 

GROUP III 
I !OS-2B M/V::UC 9. 39 
2 !05-1B M/V::DC 9.3B 
3 !05-2! M/V::UC 9. 51 
I !OS-2B M/V::DC 9.51 
6 !OS-2B M/V::DC 9. 39 

LP! !OS-2B M/V::UC 9.55 

GHODP 11 
2 !05-2! M/M::DC 10. 16 
I !05-2! M/M::UC 10.59 
6 !05-2! M/N::DC 10. 41 

LP! K05-2! M/M::DC IO. 62 

L!GiHD 
M/M · MILSHIRE !ND MES!ERR Sl!!IOH 
M/V MILSBIRI !HD VIRMOK! S!!!IOH 
l/5 VIR!OH! !HD SOHSE! S!!!IOH 
V/SK V!R!OH! !HD S!H!! !OHIC! S!!!IOH 
M/SK MiS!IRH !HD S!H!! !OHIC! S!!!IOH 
H/V HOLLVMOOD !HD vm S!!!IOH 
5/V SDHS!T !HD V!H! S!!TIOH 
UC DKIV!BS!L CITY S!l!IOH 
H.P. H!M !RAHS!! PROJECT 
!SK !R!iSPOR!!!IOH svsm !!H!GiMEH! 

6 73.5 
5 66.3 
5 68.5 

8 99.0 
8 88.7 
B 8B.3 
B 90.2 
6 80.0 
B 92. 8 
8 99.0 

7 111.7 
1 111. 6 
B 116. 3 
8 118. I 
8 120.3 
8 I 27. 0 

9 129. 5 
10 135.9 
10 137. 6 
10 142.7 

3.4 
9. 0 
3. 7 

5 .1 
5. I 
5.1 
0.6 
I. I 
22 
5. I 

II. 3 
12. 7 
12.B 
12.8 
14.4 
I 5. 7 

4.0 
3. 7 
3. 3 
7. 6 

23.! 
21.1 
21.9 

31. ! 
28.2 
18. I 
28.7 
25.5 
19.5 
31.4 

3B.6 
35.1 
36. 9 
37.7 
38.2 
10.3 

11.1 
43.1 
43.! 15. 

50.9 
!6.0 
H.5 

68.3 56.5 !6. 4 52.0 
61.3 56. 5 16.1 52.0 
61.0 56.5 IS.I 52.0 
62.1 56.9 15.5 50. 8 i 
55.1 
64.l 51.7 47. 3 52.7 • 
6B.3 56.5 16. I 52. 0 I 

83.9 58.9 16.5 54.1 
77. 0 5B. 9 16.5 54.1 
BU 59.0 47. 0 54.6 
81.9 59.5 11.0 54.1 ' 83.0 60. I 47. 0 54.T' 
87.6 59.0 47. 0 54.6 

89.3 56. I IU 52. I 
93. 7 56.6 45.1 52. 6 • 
94.8 57.4 15.9 53.1 • 
98.3 56. 2 15. 8 52.6 

C!LCDL!!IOHS 
COL. 7 , !COL.!1COL.2-COL.3-COL.5j/COL.I 
COL. 6 , COL.!1COL.2-COL.5J/COL. 
COL. 9 , COL.l1COL.2-COL.3 /COL.6 
COL. 10 , (COL.liCOL.2)/COL.6 

0. 16 
0.31 
0. 34 
0. 29 

0.32 
0.16 

0. 81 
0. 72 
0.77 
0.79 
0.62 
0.91 

0.81 
0.90 
0.90 
1.06 

, TR!ViL !1!1 S!VIHGS !HD DSIR BIHl!I!S !OR STIRRED 
OP!IOHS !RI C!LCDL!!!D IROK SIMDL!!IOH. V!LD!S FOR 
O!H!R OP!IOHS !RI IAC!ORID. 

1.02 1.40 1.00 
UI 1.26 1.60 
O.B3 1.16- 1.80 
0.80 1.12 1.19 

0.B3 1.21 I.SO 
1.02 1.40 2.00 

1.47 I. 74 2.16 
1.32 1.61 2.30 
1.39 1.69 2.36 
1.42 1.13 2. 43 
1.46 I. 77 246 
1.62 1.88 2. 6 I 

1.51 1.77 2.56 
1.66 I.Bl 2.66 
166 1.83 2.66 
1.86 1.00 2.66 

::::::::-------------------------------------------------------------·------------------------------------------------·------------------------------------------


