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Traffic Analysis: 1-20 Eastbound

Location Aelysis _Existing Alter_nate A (2040) A_Iternate B (2040) A_Iternate C (2040)
Density LOS Density LOS Density LOS Density LOS

1-20 EB at MS River Bridge Freeways 7.3 A 15.8 B 15.8 B 15.8 B
1-20 EB at Washington Ave off ramp Diverge 6.1 A 15.6 B 15.6 B 15.6 B
1-20 EB from Washington Ave to US 61 South Weave 7.1 A 145 B 145 B 145 B
1-20 EB from US 61 South to Halls Ferry Rd Weave 12.3 B 34.0 D 18.9 B 18.9 B
1-20 EB at Halls Ferry Rd on ramp Merge 17.2 B 333 D 243 C 222 C
1-20 EB from Halls Ferry Rd to Indiana Ave Freeways 15.4 B 33.2 D 22.1 C 20.8 C
1-20 EB at Indiana Ave off ramp Diverge 19.2 B 36.9 E 334 D 28.8 D
1-20 EB at Indiana Ave on ramp Merge 18.7 B 35.8 E

I-20 EB at Indiana Ave on ramp MEYQ(]S:S:::;YASS;:HL&“G Downzg};\?nalt-;gogtigg/?(égpacity Down§3$a\?na:-ggogtigg/?(égpacity
1-20 EB from Indiana Ave to Clay St Freeways 17.9 B 40.7 E

1-20 EB from Indiana Ave to C-D Road Off Ramp Freeways 16.0 B 18.0+ C
1-20 EB at EB Clay St off ramp Diverge 225 C 41.3 E

1-20 EB at C-D Road Off Ramp Major Diverge 10.9 B 12.3 B
1-20 EB between Off and On Ramps for C-D Road Freeways 117 B 120 B
1-20 EB at WB Clay St off loop Diverge 18.8 B 36.8 E

1-20 EB from Clay St on ramp to US 61 N ramps Weave 135 B 28.7 D

1-20 EB at US 61 North SB on loop Merge 14.2 B 246 C

1-20 EB at US 61 North NB on ramp Merge 13.1 B 245 C

1-20 EB at C-D Road On Ramp Merge 16.8 B 16.9 B
1-20 EB east of US 61 North Freeways 10.7 A 219 C 219 C 219 C




Traffic Analysis: 1-20 Westbound

Existing Alternate A (2040) Alternate B (2040) Alternate C (2040)
Location Analysis No Build One-way Frontage Roads Two-way Frontage Roads
Density LOS Density LOS Density LOS Density LOS

1-20 WB east of US 61 North Freeways 10.4 A 21.3 (03 213 C 213 (03
1-20 WB at C-D Road off ramp Major Diverge 10.1 B 10.1 B
1-20 WB between off and on ramps for C-D Road Freeways 11.1 B 11.1 B
1-20 WB off ramp to US 61 North NB Diverge 13.8 B 26.0 C
1-20 WB at US 61 North SB off ramp Diverge 9.3 A 19.2 B
1-20 WB at US 61 North on ramp Merge 15.7 B 29.0 D
1-20 WB between US 61 North to Clay St Freeways 13.3 B 27.0 D
1-20 WB at Clay St off ramp Diverge 16.8 B 321 D
1-20 WB at WB Clay St on loop Merge 16.0 B 29.4 D
1-20 WB at EB Clay St on ramp Merge 179 B 317 D

Merge with 2 Added Lanes Ramp at 47% Capacity Ramp at 55% Capacity
-20 WB at C-D Road on ramp (Capacity Check) Downstream 1-20 at 48% Capacity Downstream |-20 at 54% Capacity
1-20 WB - Btwn Clay St to Indiana Ave Freeways 14.4 B 28.7 D
1-20 WB from C-D Road on ramp to Indiana Ave Freeways 175 B 19.3 C
1-20 WB off ramp to Indiana Ave. Diverge 19.1 B 34.3 D 24.7 C 27.8 C
1-20 WB at Indiana Ave on ramp Merge 16.8 B 30.5 D 189 B 17.3 B
1-20 WB between Indiana Ave and Halls Ferry Rd Freeways 14.3 B 28.3 D 19.2 C 18.6 C
1-20 WB at Halls Ferry Rd off ramp Diverge 158 B 30.9 D 255 C 233 C
1-20 WB from Halls Ferry Rd to US 61 South Weave 11.4 B 26.4 C 15.4 B 15.4 B
1-20 WB from US 61 South to Washington Ave Weave 131 B 29.9 D

Merge with 1 Added Lane Ramp at 13% Capacity Ramp at 13% Capacity
I-20 WB at US 61 South on ramp (Capacity Check) Downstream |-20 at 24% Capacity Downstream |-20 at 24% Capacity
1-20 WB between US 61 South and Washington Ave Freeways 8.6 A 8.6 A

(4-lane Segment)
1-20 WB between US 61 South and Washington Ave Freeways 115 B 115 B
(3-lane Segment)
. Diverge with 1 Dropped o : o :

1-20 WB at Washington Ave off ramp Lane (Capacity Check) Ramp at 24% Capacity Ramp at 24% Capacity
1-20 WB at Washington Ave on ramp Merge 9.2 A 16.7 B 16.4 B 16.4 B
1-20 WB at MS River Bridge Freeways 7.9 A 153 B 153 B 153 B




Traffic Analysis: Collector-Distributer Road Eastbound

Alternate A (2040)

Lo Analysis Existing No Build Alternates B and C (2040)
Density LOS Density LOS Density LOS
C-D Road EB at Clay St off ramp Diverge 27.6 C
C-D Road EB from Clay St to US61 North Weave 13.6 B
C-D Road EB at US 61 North Northbound off ramp Major Diverge 9.1 A
C-D Road EB at US 61 North on ramp Merge 8.9 A

Traffic Analysis: Collector-Distributer Road Westbound

Location

Analysis

Existing

Alternate A (2040)
No Build

Alternates B and C (2040)

Density

LOS

Density LOS

Density | LOS

C-D Road WB east of US 61 North/SR 27 off ramp

Single Lane Capacity

Single-lane at 59% Capacity

Check
C-D Road WB - Off ramp from C-D to US 61/SR 27 Single Lg}‘jciapac“y Ramp at 34% Capacity
C-D Road WB from US 61 North to Clay St Weave 17.0 B
C-D Road WB from Clay St to N. Frontage Rd Weave 16.4 B




Traffic Analysis Reports:

Existing Conditions
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650" i 1200' | 2950Q" | 500" |
= On Ramp from

Off Ramp tc Off Ramp to

USBIS Halls Ferry Rd Halls Ferry Rd
wl< wl<
Z1 = 21
- J1z
Ilo 212
<19 =15
= = |
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SECTI ON 1 B This figure depicts ramp spacing and the number of lanes used for traffic analysis purposes only. Not to scale.
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MATCHLINE
SECTION 1-B

n Ramp from
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This figure depicts ramp spacing and the number of lanes used for traffic analysis purposes only. Not to scale.
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SECTI ON 3-B This figure depicts ramp spacing and the number of lanes used for traffic analysis purposes only. Not to scale.
N NeelL-SCHAFEFER INTERCHANGE RAMP SPACING FOR EXISTING AND NO BUILD CONDITIONS FIGURE
a
= Solutions you can build upon INTERSTATE 20, VICKSBURG, MS 8




ol A0 % .20 We§tbound

: ADT: 13
I1-20 Eastbound
ADT: 13,000 il Plgaq ;
PM Peak: 760 N |\ 'rucks: 49
Trucks:24% 4§ W >

Washington Ave. Onmﬁ:-
ADT: 1, e

PM Peak 143

Trucks: 2%

Washington Ave. Off Ramp:
ADT: 4,

PM Peak. 301

‘Trucks: 2%

'-'~'pM Peak: 102 4 - n WA % 1.20 Westhound:
: \ Trucks: 2%. B O Y : 9&1‘;15&83%2 R : ' SBTS __ -
eak: . - ]
Washington' Ave. On Rainp: _ o - Trucks: 20% ggﬁ11,s4°0“°th On Ramp
VO 18 N e e : : PM Peak‘io}l19
20 : : - = ' i Trucks: 4% US 61 South Off Ramp: E g
Trucks: 2%‘ ——— y L L i : ADT: 7,60p0 1-20 Westbound:
> S T e ) : PM Peak: 608 ADT:.22,000
. 1-20 Eastbound — WA P Trucks: 11% PM Peak: 1,471,
ADT: 16,500 g S —— ———— =L Trucks:”* %
PM.Peak: 1, 074 N SR sy — : D W
Trucks: 19%

I-20 Eastbound —p
ADT: 22,700

PM Peak: 1 ,641
Trucks: 17°/

US 61 South On Ramp:
ADT: 8,000

PM Peak 720
Trucks: 13%

"Off Ramp:.
“ADT: 3,800 v
.eak 304 :

' IGURE
||L NeeEL-SCHAFFER EXISTING TRAFFIC VOLUMES (2007) ] G4R

- Solutions you can build upon




17:500".

o<

ADT: 3,50

Halls Ferry Rd. On Ramp: .
PM Peak: 270-== " =

| rx Rd. Off Ramp:
DT: 4,80

PM Péak: 346
Trucks: 2%

* .

PM Peak: 275
4-"'Trucks: 2%

PM Peak:"183
—>Trucks: 2%

Indiana-Aw ’
G:, 4

DT 3,00
- 'PM Peak: 108 = &~
- Trucks: 2%

FIGURE
Ille NEEL-SCHAFFER EXISTING TRAFFIC VOLUMES (2007) 5

= Solutions you can build upon




Indiana Ave. Off Ramp:
.+ ADT:4,100 g
2/ PM Peak: 185

/ Trucks: 2%

Indiana Ave,'
ADT: 4,800 4

PM Peak: 394

Truc_ks: 2%

= NEEL-SCHAFFER

= Solutions you can build upon

PM Peak: 127
<'_Truc:ks: 2%

* PM Peak: 76
—’Trucks: 2%

0 PM Peak:-
- Trucl_(s:

_'PM Peak: 174
“Trucks: 2%'

1-20 Westhound:
ADT: 24,400

PM Peak: 1,558
Trucks: 17% ¢

1-20 Eastbound:: '
ADT: 25,100 :
PM Peak: 1,949
Trucks: 15%

EXISTING TRAFFIC VOLUMES (2007)

%2 :s)aniy
0S¢ Head.d

o
[

e

%2 :SHoniy
bLZ Heod W5

'~ Clay St. Off Ramp:

ADT: 4,500
PM Peak Hour: 383
Trucks: 2%

7

1":500°

FIGURE
6




5 5 ffRam
DYI': 3,600 N

1":500°

US 61 North On Ramp: SR 27 Off Ramp:
ADT: 8,700 ADT: 800 2 &
PM Peak 609 ' PM Peak: 72
» Trucks: 6% Trucks: 3%
. e ;

]

Cl ySt‘ Off Ramp: g — W xJ / : IZOrEJstbound'
f ADT: 9 0 - mp— WAL o ~ADT: 22,8007,

PM ki'1,770
; e{m&s 16%

PM Peak: 152 O, R 4 ,
Trucks: 16% W\ = SN % u§ 61 North Off Ramp:
ot N v b ADT: 2,000
S S i PM Peak: 200
R ! g ” .o Trucks: 18%
SR 27 Off Ramp: R . .
ADT: 1,600 ' =
PM Peak: 117
Trucks: 1%

US 61 North Off Ramp
S "
ea - N, !
“.Trucks: 7% . : mw‘%s_t’%%““*
PM Peak: 1 ,087 .-
J'rucks 24% =

3 nl : : _ Sl X . e S e | NS L L HGURE
l.L NESEL‘SCHAFFER EXISTING TRAFFIC VOLUMES (2007) v
- olutions you can build upon




Traffic Analysis Reports:
Alternate A

43



144

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

g

SOT

‘90TAIDS JO TaAdT7

ut/tu/od 8°GT a ‘Aatsusqg
4 N ‘ssuel JO IaqunN
y/Tu 0°G9 S ‘poads aeo-isbusssed sbeasaay
u/Tu 0769 Sdd ‘psads mOTI-9314
ut/y/od vZ0T da ‘es3ex MOTI
saInses) 20UPWIOIISJ PuB SOT
Aemso1g ueqin
U/t 0799 Sdd ‘pssds MOTJI-9914
U/ Tw S ¥ NJ ‘3uswisnlpe saueT JO IaquNN
Y/ Tw 0°0 a13 ‘ausw3snlfpe A3Tsusp sbueyoisiul
Y/ Tw 0°0 0T13F ‘juswasnlpe soueIESTO TeISIET
U/t 0°0 MT3 ‘jusuisnlpe yiptm SueT]
U/ Tu 0769 sddd 10 sad
paansesy :psads moTJ-°9141
4 N ‘ssuel JO IaqunN
Tw/sbueyoarsiut 05 0 A3Tsusp sbueyoasiurl
17 0°9 SouBIESTO TeI=31eT ISpPTnoys-31ybTty
33 0°¢t Y3iptm suet]
sjuswisnlpy pue sindul pssds
ut/y/od vZ0T da ‘e3ex moOTd
00T dy ‘zo30e3 uotierndod IsATIQ
€680 AHF ‘3juswisnlpe o70Tysa AaesH
(2 ¥d ‘d0d ST2TysA TeRUOTI®LI08Y
S 1 13 ‘@0d s°8sng pue s)onig
Tw 0070 yabus1 juswbeg
% 00°0 SpeIn
TonaT :9dAky utexasl
5 0 SSTOTUSA TRUOTIRSIDDY
o vz sasng pue syoniJ
A LSY GTA ‘swnToa UTW-GT 3eed
06°0 dHd ‘I030®J INnoy-yead
y/ysa 9%91 A ‘SwnToA
sjuswisnlpy pue sandul MmoTJd
obptrag I9ATY SW 3e g4 0z-I :uotidradseq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
2bpTag I9ATY SK toL/woxg
d4 0¢-I 1u0T1091TQ/AeMmasad
:pOTISg SWIL STSATeuy
60/LT/2 ipIwIoyasd 23ed
OUIl I9JJeyOS-To9N :Auedwo) 10 Adusby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
tTTRW-H
1xeq rauoyg
12°G osesaTay siusuwbsg Aemesrg oTsedg :+SOH




Sv

ydu 8°16 = S ‘seTotyea TTe 103 peads uesw soeds
ydu ¥/N = om ‘soueT I93n0 uT poads uesw soedg
ydu 8°IG = mw ‘eaxe sousnTjur dwex url pssds uesw soeds

LGS0 = mo ‘sTgetien pssds s3eIPSWIS]lUT

UuoTjewTtlsy poadg

g 9ouanTjurl JO seaie uotriounl Aemssi-duel I0J S9OTAISS JO TSAST
a cT d

ut/tu/od 9°GT = T 600°0 - & 9800°0 + 2SZ'v =4 ‘Katsusq
(4 2ou w.,: UoTjeuTWI=l=ag 230 TAISS JO TSA9T
zT
OoN 009% 8v0¢C N
(UOTIRTOTA eTqeaTsaq Xen Tenioy
oIy SOousnTJul ®OM®>HD @C..muwu_pm MOTH
vet
(81-Gz uotienby) = a ‘sak I1
zT peae 0 ¢
ON Z/ N G°T < N N =i
vene a0 ¢
ON ¢y/od 0oLz < o N ST
reae a0 ¢
(9T-6z I0 G1-Gz uotienby) y/od 0 o n
o
ON 006T GGT o
¥ 4 od
OoN 00LY €681 A - A= A
a T4
ON 00LY 870¢ A=A
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
aa 9 a4 o 4
y/od  8p0z = d (& - 8) + A= A
ad
0 uotjenby butrsn 000°T = 4
okt
(6-G¢ 10 g-Gz uotrjenby) = 1
Ssea1y °9DISATQ ZTIA JO UOTIRWTIISH
ydod GGT 8702 da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 €68°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

SUOT3TPUOD oseq

37
yda
ON
(sa1sTxX® auo IT)
33
33 00L
yda 8¢t
ydw 0°62
T
1ybty
yda 9% 91
ydw 0769
z
sbiasaTqQ

ejeq dwey 3FJO

eleq Aemsoxy

1Z2°G osesTay suotiounp dwey pue sdwey

21 Z°1 ¥MA ‘dDd STOTUSA JeUOT1EeSID9Y
ST ST 14 ‘dIDd sosng pue sS3ONIL
Tw Tw 000 Tu 00°0 yabus
% % 00°0 % 00°0 spein
T94A9T 34971 :9dAy utexasl
% 0 0 SOTOTUYSA TBRUOTIBDID9Y
% z 24 sosng pue s3}ONIAL
~ 8¢ LSV GTA ‘SWNTOA UTW-GT ¥ead
06°0 06°0 JAHd ‘702310®JI Inoy-yxesad
yda 8€T 9791 (yda) A ‘ewntop
durey
jusoelpy dwey Aemsos1jg sjusuodwo) uoT3IouUNnp

Iopun ys/od 03 UOTSISAUOD

dwex jusoelpe 03 9oue3lSTd
dwex jueoelpe Jo adAL
dwex jusoelpe JO UOT1TSOd
dwex jusoelpe uO SWNTOA
;3sTxo dwea jusdelpe ss0(q

ejeq dwey jusoelpy

sueT [809p/T80D®B PUODSS
SueT TS08p/TS00® 3ISIATT
dure x

30 y3bust
30 y3buet
UO SWNTOA
dwex uo peosds MOTJI-9914
dwex UT saueT JO ISqUNN

Kemss1J Jo SpTIS

Aema9IF UO SWNTOA
Aemso13 uo poads MOTI-9014
Aemo91J UT ssueT JO ISqUnN

sTsATeue Jo odAlL

dwex JJo sAy uo3lburtysem 1e dd 0zZ-1I :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
oAy uolbutysepm uoTjounp
g3 0z-I :T°saeIl JO ITQ/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pswzogasd s3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
T1921308 13sATeuy

sTsATeuy abisaT(d
tTTRW-H
xeg rauoyg

++SOH




o

*saseo
yons utT psidosdxs sie burtnsnb TeooT swos pue suorjieisdo 100gd QG0 ueyl
I93e91b soTleI SWNToA 3 TT9M o3eisado jJou op sjuswbss butaesm 5 odAL "T
*saseo
yons uT paidoadxs sIe burtnsanb TeooT swos pue suorieasdo Iood "(08°0 UeRYL
I93e91b soTleI swnioa e TTamMm =23eiado jJou op sijuswbss butaesm g =2dAl "y
*saseo
yons uT paj3dadxs sIe buTnenb TeooT swos pue suorieasdo Iood ‘0Z°0 ueyl
I93e91b soT3ea swnyoa 3 TTaMm s3eisdo jJou op sjuswbss y odAL SueT-9ATA b
* (0 °dA1L) 00G‘c ‘(g °odAL) 000‘% ‘(¥ =dAl)
y/od Q0g‘z :°31ex1 MOTJ buTaesm soTgemoTTe wnwIxew Aq pauTerlsuod Ajrtoededn *J
*sased
yons utT paidadxs aIe burnsanb TeooT swos pue suorieasdo Io0od GET(Q uUeYL
I93e91b soT3el swnToA 3 TToMm 23eisdo jou op sjuswbss y odAl suel-inog o
*sased
yons uT po3doadxs aIe buTtnanb TeooT swos pue suorieasdo Iood Gyt (Q ueyl
I93e91b soTleI swnioa e TT9mMm =3eisado jJou op sijuswbss y odAl suel-99I1yl P
*SUOTATPUOD HbuTjzeaado PLUTRIISUOD IL9puUNn sanddo Ajroeded °O
*A3toedeo Aemssiy oTseq Aq pauteilsuod Ajtoededn - q
s ,.suotjounp

dwey pue sdwey, ‘Gz I93deyd Jo seianpsooad syl HuUTsn sesie 9HISATP
pue obIsw PO3BTOST SB po2l1eail 9Ie 31 (00Gz uryl IsbuoT sjuswbas burtaesm ‘e

:S230N

° 0062 0061 (33) ualbusr butaesy

<] /N 0€°0 ¥ ‘oT3ea butaesym

° 08°0 0€"0 YA ‘OT3ea SUNTOA

q 06€Z G¥8 (Tdydod) s3ex moT3 abeaany

e 000% 69L MA ‘s3I MOTJ butaesym

930N WNUITXER pozATeuy
910N ©9S pPope90XFT XeW JI

sjuswbag HuTaeSM UO SUOTILITWTT

y/od GLOG yo ‘suntoa Inoy-1Ting e se Ajroede)d

y/od 6€£9G O ‘®3eI MOTJ =3nutw-GgT e se Ajroede)

y/od ¥7E9 go ‘uoT3Tpuod oseq Jo Ajroede)d

g SOT ‘20TAJS2S JO TaaaT

ur/Tw/od  ZG HT a ‘A3tsusp juswbss butaesm

ydw 1z°89 S ‘psads jusuwbss butaespm

A3Toede) pue 20TAISS JO TaadT ‘A3Tsusq ‘pesads juswbsg burtaesym
pasuTeIjlsuodun sT uotjeasdo Jo adAL
06" ¢ (L-%Z 3ATATUXHE) (Xew) MN ‘S9UEBT JO ISQqWNU WNWTXPER

Z0°1T (L-%Z 3TATyxd) MN ‘uorjexsdo psuTerjlsuooun

T€°09

T2°0

05870

00°T

00°9

0Z00°0
butaespm-UON

bu

103 poxtnbal sauel JO Iaquny

06°€S TS ‘speads buTaeem-uou pue bHuTaeaMm

I7°0 TM ‘702310®J A3Tsus]luTr buTaesm
0S5°0 (9-¥z 3ITqTyxd) P
0L 0 (9-%z 2TqTUXHE) °
0c ¢ (9-%Z 3ITqTuxd) g
80°0 (9-vz 3ITATUXH) ®
TaeOM

spoads HuTaesM-UON pue bHuTaesym

y/od 8¢S €2 GZ1T V9T A ‘97eT MOTJH
00°T 00°T 001 001 d3 ‘3usuisnlpe uotierndod IaaTIQ
066°0 0€6°0 S566°0 688°0 AHJ ‘3jusuisnlpe oToTyas Aaesy
[4" Z°1 T 21T ¥Md ‘dDd STOTUSA JRUOT1IESID9Y
1 1 g1 1 13 ‘E0d sosng pue syonig
% 0 0 0 0 SOTOTYsA TRBUOTIJIERDIDSY
% 4 ST T S S9sSng pue sS3ONIL
o €eT A 1€ S9¢ GIA ‘sunioa UTw-GT esd
06°0 06°0 06°0 06°0 AHd ‘I030®J Inoy-xesd
q/yss 087 v6T ZTT PIET A ‘ownTop
o-d a-v a-4g o-Y
A A A A
butaeapm butnesm-uoN
SuUOT3TPUOD Ssedg Ispun Y/od 03 UOTSISAUOD
0e 0 ¥ ‘oT3iex butaesym
0€ 0 MA ‘OT3eI SWNTOA
d odA3 butaespm
Tw yibuat
% sape1n
Tona9T odA3 utexasl
33 00ST T ‘yabusT Juswbes bHuTaeom
IS N ‘ssueTl JO Isqunu buTaesm
ydu S9 i3S ‘peeds moTy-o91] Aemssig
sandur
y3inos 19 Sn 03 oAy uolzburysem woiF gd 0z-I :uoridraoseq
PTITng ON 0%0¢C tIesx sTIsAreuy
1UOT3OTPSTIAND
Yyanos 19 SN 03 oAy uolbutysem 1UOT3eDO0T HbuTaeaM
g9 0z-I :Toae1l Jo i1Tq/Aemssig
:pOTISg SWIL STSATeuy
60/LT/C ipawIojied °3eq
OUIl I9JJeyOS-To9N :-0p/Aousby
TT®1308 :3siATeuy
sTsATeuy TeuotTieaadQ
PTrew-d
tXeq tauoydg

1Z2°G oseoTay burnaeom Aemssig

*+SDOH




Ly

*saseo
yons utT paidoadxs aIe burnsnb TeooT swos pue suorieasdo Io0od (0G0 ueyl
I93e91b soTleI SWNToA 3 TT9M o3eisado jJou op sjuswbss butaesm 5 odAL "T
*saseo
yons uT paidoadxs sIe burtnsanb TeooT swos pue suorieasdo Iood "(08°0 UeRYL
I93e91b soTleI swnioa e TTamMm =23eiado jJou op sijuswbss butaesm g =2dAl "y
*saseo
yons uT paj3dadxs sIe buTnenb TeooT swos pue suorieasdo Iood ‘0Z°0 ueyl
I93e91b soT3ea swnyoa 3 TTaMm s3eisdo jJou op sjuswbss y odAL SueT-9ATA b
* (0 °dA1L) 00G‘c ‘(g °odAL) 000‘% ‘(¥ =dAl)
y/od Q0g‘z :°31ex1 MOTJ buTaesm soTgemoTTe wnwIxew Aq pauTerlsuod Ajrtoededn *J
*sased
yons utT paidadxs aIe burnsanb TeooT swos pue suorieasdo Io0od GET(Q uUeYL
I93e91b soT3el swnToA 3 TToMm 23eisdo jou op sjuswbss y odAl suel-inog o
*sased
yons uT po3doadxs aIe buTtnanb TeooT swos pue suorieasdo Iood Gyt (Q ueyl
I93e91b soTleI swnioa e TT9mMm =3eisado jJou op sijuswbss y odAl suel-99I1yl P
*SUOTATPUOD HbuTjzeaado PLUTRIISUOD IL9puUNn sanddo Ajroeded °O
*A3toedeo Aemssiy oTseq Aq pauteilsuod Ajtoededn - q
s ,.suotjounp

dwey pue sdwey, ‘Gz I93deyd Jo seianpsooad syl HuUTsn sesie 9HISATP

pue obHbiow POIRTOST SB pojesaIl oIe

4 0062 007 T
© Y/N 7170
° S¥°0 9%°0
q 0S€T LEET
® 0082 9€81
230N UMWTXeR pozATeuy

©30N °95 popooOXd XBW FI

y/od
y/od
y/od

utT/Tw/od
ydu

sjuswbag HUTALSM UO SUOTIRITWIT

‘13 006Gz ueyl Is9buoT sjuswbess buraesm e

:S230N

(33) ualbusr butaesy

¥ ‘oT3ex butaeepm

YA ‘OT3eI SWNTOA

(Tdydod) =221ex mMOTI 9beviaay
MA ‘s3I MOTJ butaesym

0ov8e yo “‘swnioa Inoy-TIng e se Ajrtoede)
L9Z% O ‘s3ex MOTJ =3nutw-GgT ©e se A3toede)
0087% go ‘uoT3Tpuod oseq Jo Ajroede)d

a SOT ‘20TAJS2S JO TaaaT
¥0° %€ a ‘A3tsusp juswbss butaesm
82 6€E S ‘psads jusuwbss butaespm

A3Toede) pue 90TAISS JO TaaaT ‘AiTsusg

pauTRIISUOD

07T (L-%Z 3ITATUXH)

261

‘poadg uswbes buTseom

ST uortjeisado Jo odAL

(xeu) MN ‘sSaueT JO ISCWNU WNWTXER

(L-%Z 3TATYxd) MN ‘uorieasdo psuteIlsuodun

103 poxtnbal sauel JO Iaquny

¥L°2ZS 9T°0¢ TS ‘speads buTaeem-uou pue bHuTaeaMm
9% "0 £€9°¢ TM ‘702310®J A3Tsus]luTr buTaesm
SLTO0 08°0 (9-%¥Z 3TATUXd) P
0e"T L6°0 (9-¥z 3TATUXHE) °
00°7% 0c"¢ (9-%z 3TATuUxXd) 9q
0200°0 S€°0 (9-%Z 3TATUXd) *®

butaresm-uoN butaespm

spoads HuTaesM-UON pue bHuTaesym

y/od 9861 06¢ [a%4 €961 A ‘97eT MOTJH
00°T 00°T 001 001 d3 ‘3usuisnlpe uotierndod IaaTIQ
0€6°0 066°0 066°0 688°0 AHJF ‘3jusuisnlpe oToTysa AaesH
[2n [2n [2n 21 b3 ‘dDd °oTOoTysA TrUOT3IRDIDSY
1 1 g1 1 13 ‘E0d sosng pue syonig
% 0 0 0 0 SOTOTYsA TRBUOTIJIERDIDSY
% ST 4 4 S S9sSng pue sS3ONIL
o 69¢ 29 €S 9€¥ GIA ‘sunioa UTw-GT esd
06°0 06°0 06°0 06°0 AHd ‘I030®J Inoy-xesd
q/yss 8Z€T €22 68T TLST A ‘ownTop
o-d a-v a-4g o-Y
A A A A
butaeapm butnesm-uoN

170
9% "0
¥
Tu
T=A9T7
a3 00¥%T T
€ N
ydu 59 A4S

SuUOT3TPUOD Ssedg Ispun Y/od 03 UOTSISAUOD

¥ ‘oT3iex butaesym
YA ‘OT3eX 2wWnTOoA
odA3 butaespm
yabue
apean
odA3 utexasl
‘yabus1 jJuswbes bHuTaeom

‘soueT JO Isqunu butaespm
‘poads MOTI-921F Aemaaig

sandur

pY Axie3 STTeH O3 UY3anos 19 SO woxy dd 0Z-1I

PTTnd ON 0702

Py Axxed STTEH 03 U3INOS 19 SN

:uotTadTaosaq
:Ie9x STsATeuy
tUoOT3OTPSTIAND
:uoT1ed0T buTArSM

dd 0¢-1I :ToARII JO ITQq/Aemsaig
:pOTISg SWIL STSATeuy
60/LT/C ipawIojied °3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
T1921308 :3siATeuy
sTsATeuy TeuotTieaadQ
rTTew-3
xeg rauoyg

1Z°G oseoTay buraesm Aemss1d :+SDOH




114

ydw £€°¢g = S ‘seToTysA TTe 103 peoads uesw ooedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu £°¢G = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

606°0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

a 20UusnTIuT JO seaie COHMUCS.m \mMwauw\QEmu JI0J S0TAISS JO T=aAST
¥ [ S 51
utr/Tu/od €€ = T 1290070 - A 8L00'0 + A BFELOO'0 + GLF'G = a ‘A3rsusqg
(4 23ou w.,mv UoTjeuTWI=l=ag SO0 TAISS JO TS4A9T
i z1
OoN 00%¥ 6G6G€ N
JUOTQRTOTA 9TqeaITs=ad Xen Teniovy
©oJIy 90uSsnTJUul 9HISK HuTILUY MOTJT
YZT
(8-Gz uotjenbu) = A 'sek 31
z1 peae  I0 ¢
ON Z/ N~ G'T < A A ST
pcae IO ¢
oN cu/od 00Lz < IN N ST
ypcae  I0 ¢
(6-Gz 710 p-Gz uoTienbyd) y/od 0 A n
04
ON 00LY 6L0% o
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
WA a 4
y/od 656 = ( d) A= &
Wd
0 uotjenby butrsn 000°T = 4
od
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod 0zs 6G6G¢ da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 S506°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1z°G oseaTay suotTiounpy duey pue sduey

[ [ ¥d ‘dEdd STOTUSA TBUOTILSI09Y
ST ST 13 ‘304 sosnq pue syonit
Tw Tu Tw y3lbust
% % % Spein
T94A9T TonDT :9dAy utexasl
5 0 0 SSTOTUSA TRUOTIESIDDY
P z 12 sosng pue s)onif
A 6CT S08 GTA ‘BwnToa UTW-GT ¥eed
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda €9¥ 6682 (uda) A ‘sumtop
durey
jusoelpy dwey Aemsos1jg sjusuodwo) uoT3IouUNnp
SUOTATPUOD ©sedg Iapun Y/od 03 UOTSIDAUOD
313 dwey 3jusoelpe 03 9oue3lsSTQ
dwey jueoelpe Jo adAL
dwey 2jusoelpe JO UOT1TSOd
yda dwey 2jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy
13 sueT T908p/[°00r puUODaS JO yibusT
33 009 suel [209p/[900B 3SITI JO yibusrl
yda €oF dwex uO LSWNTOA
ydu 0°G¢ dwex uo peads MOTI-9914
T dweI UT sSaueT JO JaquUNN
1ybty Aemssaz 3o opTS
eleq dwey uQ
yda 6682 Aemas1J UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

dwex uo py Axxsd STTeH 23e dd 0Z-1 :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
py Axxs3 STTeH uoTjounp
g3 0z-I :T°saeIl JO ITQ/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pswzogasd s3eq
*OUl I9JJeUOS-ToSN :-0p/Aousby
T1921308 13sATeuy

STsATeuy obIsR
tTTRW-H
xeg rauoyg

*+SDOH




6V

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

a

SOT

‘90TAIDS JO TaAdT7

ut/tu/od zree
14

y/Tu 0719 s ‘pes
/T 0°99
ut/y/od L20¢

a ‘A3tsusq

N ‘ssuel JO IaqunN

ds zed-a1sbusssed sbeisay
sdd ‘pesds moTI-2914

da ‘®3e1 MOTA

saInses) 20UPWIOIISJ PuB SOT

Aemso1g ueqin

Y/ Tw 0799
u/ T S'p N3 ‘3u
U/ Tw 0°0 da13 ‘ausugs
U/ Tw 0°0 273 ‘3usu
U/t 0°0 M

y/Tw 0°59

peInsespy

14

Tw/sbhueyorsjut 0S50
17 0°9 soueIesT

17 0°¢CT

Sid ‘peoads MOTI-9914
suasnlpe ssuel Jo Iaqunpy
nlfpe A3Tsusp sbueyoisiul
asnlpe soueIeaTO TeISIET]
J ‘juswisnfpe yiptm aueT

Sd4d I0 Sdd
:psads moTJ-°9141
N ‘sauel JO Iaqunpy
A3Tsusp sbueyoasiurl
O TeIs®3eT ISpPTNOYsS-31ybTy
Y3Iptm suetd

sjuswisnlpy pue sindul pssds

ut/y/od L202
00°T dz *
22670 AHZ ¢
[ gq
G 1
Tu 00°0
00°0
204971
0
LT
v€6
06°0
y/usa z9ge€

o

o° o

>

da ‘@31 MOTA
10230e3I uotierndod IsATIQ
Juswisnfpe s70TYsA AaesH
g0d STOTyaA TRUOTIE3I09Y
14 ‘dIDd sesng pue syonigL
yajbusa1 usuwbag
spein
:9dAky utexasl
SSTOTUSA TRUOTIRSIDDY
sasng pue syoniJ
GTA ‘swunToa UTW-GT esd
AHd ‘I030®J Inoy-3yesad
A ‘PunTop

sjuswisnlpy pue sandul MmoTJd

SAY eURTPUT 01 pyY Axxsg STTEH wo
PTTnd ON 0702

SAY eURTPUI 03 pY AxIaj STIPH

13 dd 0¢-I :uotTadTaosaq
:1e9X sTsATeuy
tuoT3OoTPSTIAND

"OH\EOMh

d4 0¢-I 1u0T1091TQ/AeMmasad
:pOTISg SWIL STSATeuy
60/LT/Z ipawIxojasg =3eQq
I93JeydS-T99N :Auedwo) 10 Adusby
TT®xx08 :3shTeuy
sTsATeuy TeuotieaadQ
PTTew-H
1xeq rauoyg

12°G oseaTlay sijusubag Aemssrjg OTseg

*+SDOH




0s

ydu 8°'%S = S ‘seTotyesa TTe J03 peads uesw soeds
ydu ¥/N = om ‘soueT I93n0 uT poads uesw soedg
ydu 875 = mw ‘eaxe sousnTjur dwex url pssds uesw soeds

€rvr 0 = mo ‘sTgetien pssds s3eIPSWIS]lUT

UuoTjewTtlsy poadg

§ odousnTJuT Jo sesie uoriounl Aemssiy-dwel I0J SOTAISS JO T[OAST
a cT d

ut/tu/od 6°9¢€ = T 600°0 - & 9800°0 + 2SZ'v =4 ‘Katsusq
(4 2ou w.,: UoTjeuTWI=l=ag 230 TAISS JO TSA9T
zT
OoN 009% €50% N
(UOTIRTOTA eTqeaTsaq Xen Tenioy
oIy SOousnTJul ®OM®>HD @C..muwu_pm MOTH
vet
(81-Gz uotienby) = a ‘sak I1
zT peae 0 ¢
ON Z/ N G°T < N N =i
vene a0 ¢
ON ¢y/od 0oLz < o N ST
reae a0 ¢
(9T-6z I0 G1-Gz uotienby) y/od 0 o n
o
ON 0002 79T o
¥ 4 od
OoN 00LY 688€ A - A= A
a T4
ON 00LY €G50% A=A
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
aa 9 a4 o 4
y/od €60y = 4 (& - ) + A= A
ad
0 uotjenby butrsn 000°T = 4
okt
(6-G¢ 10 g-Gz uotrjenby) = 1
Ssea1y °9DISATQ ZTIA JO UOTIRWTIISH
ydod 79T €50% da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 22670 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1Z2°G osesTay suotiounp dwey pue sdwey

1 [ ¥E ‘EDd STOTYSA TeUOT}eSIDSY
S°T S°T 13 ‘304 sosnq pue syonit
Tw Tw 000 Tu 00°0 yjbus
% % 00°0 % 00°0 Spein
T94A9T TonDT :9dAy utexasl
% 0 0 SOTOTUYSA TBRUOTIBDID9Y
% 4 LT sosng pue s)onif
A 184 vE6 GTA ‘SWNTOA UTW-GT ¥edd
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda 9v 1 z9ce (uda) A ‘sumtop
durey
jusoelpy durey Aemsaxg sjusuodwo) uoT3IouUNnp
SuoT3TPuo) aseg Ispun y/od 03 UOTSISAUOD

313 dwex jusoelpe 03 9oue3lSTd
dwex jueoelpe Jo adAL
dwex jusoelpe JO UOT1TSOd
yda dwex jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

a7 sueT T909p/T200® PuUODSS JO yibusT]
33 0S¢ suel [209p/[900B 3SITI JO yibusrl
yda 9% T dwex uO LSWNTOA
ydu 0°G¢ dwex uo peosds MOTJI-9914
T dwex UT saueT JO ISqUNN
1ybty Aemssaz 3o opTS

ejeq dwey 3FJO
yda z9¢€¢ Aemas1J UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
sbiasaTqQ sTsATeue Jo odAlL

dwex JJO SAY BURTIPUI 1 dd 0Z-1I :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
SAY ®URTPUIL ruoT3ounp
g9 0z-I :Toae1l Jo i1Tq/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pawrogaad e3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
TT®1308 :3siATeuy

sTsATeuy abisaT(d
cTTRW-g
1xeq rauoyd

++SOH




ydu S°06 = S ‘saToTysa TTe I03J peads uesw soedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu G 0G = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

629°0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

o 20UusnTIuT JO seaie COHMUCS.m \mMwauw\QEmu JI0J S0TAISS JO T=aAST
¥ [ ¥ 51
utr/Tu/od 8°G¢ = T 1290070 - A 8L00'0 + A BFELOO'0 + GLF'G = a ‘A3rsusqg
(4 23ou w.,: UoTjeuTWI=l=ag SO0 TAISS JO TS4A9T
i z1
OoN 00%¥ G68€ a
JUOTQRTOTA 9TqeaITs=ad Xen Teniovy
©oJIy 90uSsnTJUul 9HISK HuTILUY MOTJT
YZT
(8-Gz uotjenbu) = A 'sek 31
z1 peae  I0 ¢
ON N\ A G°T < N N ST
vene a0 ¢
ON ¢y/od 0oLz < o A ST
reae a0 ¢
(6-Gz 710 p-Gz uoTienbyd) y/od 0 A n
04
ON 00LY 9G¥ o
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
WA a 4
y/od Gege = ( d) 4~ = A
Wd
0 uotjenby butrsn 000°T = 4
od
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod T€9 G68¢ da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 L1670 AHJ ‘jusuisnfpe s7oTysa Aaesy

Tw

P o

>

yda

[ Z°1
S°T S°T

Tw Tu
ToasT ToasT
0 0
Z 8T
96T €68
06°0 06°0
29§ 91C¢

dwey

jusoelpy durey ARemsoig

SUOT3TPUOD oseg Iopun

¥d ‘D4 STO0TYSA TRUOTIRSID3Y
I3 ‘"IDd sesng pue syoniy
y3ibuesi
apeIn
:9dAy utexasl
SSTOTUSA TRUOTIESIDDY
sasng pue syoniL
GTA ‘swnToA UTW-GT Xead
AH4 ‘I030®J Inoy-3esd
(uda) A ‘sumtop

sjusuodwo) uoT3IouUNnp

y/od 03 UOTSISAUOD

313 dwey 3jusoelpe 03 9oue3lsSTQ
dwey jueoelpe Jo adAL
dwey 2jusoelpe JO UOT1TSOd
yda dwey 2jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

a7 sueT T909p/T200® PuUODSS JO yibusT]
33 0SL suel [209p/[900B 3SITI JO yibusrl
yda 796G dwex uO LSWNTOA
ydu 0°G¢ dwex uo peads MOTI-9914
T dwex UT saueT JO ISqUNN
1ybty Aemssaz 3o opTS

eleq dwey uQ
yda 912Z¢ Aema9IF UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

eleq Aemsoxy

dwex uo saAy eURTIPUI 1 dd 0Z-1I :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
9AY BURTIPUI tuot3jounp
g9 0z-I :Toae1l Jo i1Tq/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pawrogaad e3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
TT®1308 :3siATeuy

STsATeuy obIsR
cTTRW-g
tauoydg

xeg

1z°G oseaTay suotTiounpy duey pue sduey

*+SDOH




4]

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

q

SOT

‘90TAIDS JO TaAdT7

ut/tu/od L*0F a ‘Aatsusqg
4 N ‘ssuel JO IaqunN
y/Tu ¥°GG S ‘poads aeo-isbusssed sbeasaay
u/Tu 0769 Sdd ‘psads mOTI-9314
ut/y/od 96¢e da ‘es3ex MOTI
saInses) 20UPWIOIISJ PuB SOT
Aemso1g ueqin
U/t 0799 Sdd ‘poads mMOTF-901d
U/ Tw S ¥ NJ ‘3uswisnlpe saueT JO IaquNN
Y/ Tw 0°0 a13 ‘ausw3snlfpe A3Tsusp sbueyoisiul
Y/ Tw 0°0 0T13F ‘juswasnlpe soueIESTO TeISIET
U/t 0°0 MT3 ‘jusuisnlpe yiptm SueT]
/T 0799 sddd 10 sdd
paansesy :psads moTJ-°9141
4 N ‘ssuel JO IaqunN
Tw/sbueyoarsiut 05 0 A3Tsusp sbueyoasiurl
17 0°9 SouBIESTO TeI=31eT ISpPTnoys-31ybTty
33 0°¢t Y3Iptm suetd
sjuswlsnlpy pue sandul paadg
ut/u/od 9622 da ‘e3ea mOT4
00T dy ‘zo30e3 uotierndod IsATIQ
0€6°0 AHF ‘3juswisnlpe o70Tysa AaesH
(2 ¥d ‘d0d ST2TysA TeRUOTI®LI08Y
S 1 13 ‘@0d s°8sng pue s)onig
Tw 0070 yabus1 juswbeg
% 00°0 SpeIn
TonaT :9dAky utexasl
5 0 SSTOTUSA TRUOTIRSIDDY
o ST sasng pue syoniJ
A 670T GTA ‘swnToa UTW-GT 3eed
06°0 AHd ‘I030BJ Inoy-xesd
y/ysa 8LLE A ‘SwnToA
sjuswisnlpy pue sandul MmoTJd
15 AeTD 031 ©AY eURTIPUI WoIXJ gd 0Z-I :uoTadraosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
15 AeTD 03 SAY BURTIPUI toL/woxg
d4 0¢-I 1u0T1091TQ/AeMmasad
:pOTISg SWIL STSATeuy
60/LT/2 fpawIogasd =3ed
DUI JI9FJeUdS-To9N :Auedwo) x0 Adousby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
tTTRW-H
1xeq rauoyg
12°G osesaTay siusuwbsg Aemesrg oTsedg :+SOH




€G

ydu 0°%S = S ‘seTotyesa TTe J03 peads uesw soeds
ydu ¥/N = om ‘soueT I93n0 uT poads uesw soedg
ydu 0°%G = mw ‘eaxe sousnTjur dwex url pssds uesw soeds

0gv "0 = mo ‘sTgetien pssds s3eIPSWIS]lUT

UuoTjewTtlsy poadg

§ odousnTJuT Jo sesie uoriounl Aemssiy-dwel I0J SOTAISS JO T[OAST
a cT d

ut/tu/od A7 = T 600°0 - & 9800°0 + 2SZ'v =4 ‘Katsusq
(4 2ou w.,: UoTjeuTWI=l=ag 230 TAISS JO TSA9T
zT
OoN 009% €IGh N
(UOTIRTOTA eTqeaTsaq Xen Tenioy
oIy SOousnTJul ®OM®>HD @C..muwu_pm MOTH
vet
(81-Gz uotienby) = a ‘sak I1
zT peae 0 ¢
ON Z/ N G°T < N N =i
vene a0 ¢
ON ¢y/od 0oLz < o N ST
reae a0 ¢
(9T-6z I0 G1-Gz uotienby) y/od 0 o n
o
ON 0002 Z86 o
¥ 4 od
OoN 00LY T€6€ A - A= A
a T4
ON 00LY €IG¥ A=A
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
aa 9 a4 o 4
y/od €167y = 4 (& - ) + A= A
ad
0 uotjenby butrsn 000°T = 4
okt
(6-G¢ 10 g-Gz uotrjenby) = 1
Ssea1y °9DISATQ ZTIA JO UOTIRWTIISH
ydod z86G €16 da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 0€6°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1Z2°G osesTay suotiounp dwey pue sdwey

21 Z°1 ¥MA ‘dDd STOTUSA JeUOT1EeSID9Y
ST ST 14 ‘dIDd sosng pue sS3ONIL
Tw Tw 00°0 Tuw 00°0 yabuag
% % 00°0 % 00°0 Spein
T94A9T TonDT :9dAy utexasl
o 0 0 SOTOTUYSA TBRUOTIBDID9Y
% Z ST sesng pue s)onIg
A A 670T GIA ‘sunioa UTwW-GT esd
06°0 06°0 JAHd ‘702310®JI Inoy-yxesad
yda 615 8LLE (yda) A ‘euntop
durey
jusoelpy durey Aemsaxg sjusuodwo) uoT3IouUNnp
SuoT3TPuo) aseg Ispun y/od 03 UOTSISAUOD

313 dwex jusoelpe 03 9oue3lSTd
dwex jueoelpe Jo adAL
dwex jusoelpe JO UOT1TSOd
yda dwex jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

a7 sueT T909p/T200® PuUODSS JO yibusT]
33 00¢ suel [209p/[900B 3SITI JO yibusrl
yda 61G dwex uO LSWNTOA
ydu 0°G¢ dwex uo peosds MOTJI-9914
T dwex UT saueT JO ISqUNN
1ybty Aemssaz 3o opTS

ejeq dwey 3FJO
yda 8LLE Aema9IF UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
sbiasaTqQ sTsATeue Jo odAlL

dwex 330 315 AeTD gd¥ 23e gd 0z-I :uoradraoseq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
1S AeT1d tuot3jounp
g9 0z-I :Toae1l Jo i1Tq/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pawrogaad e3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
TT®1308 :3siATeuy

sTsATeuy abisaT(d
cTTRW-g
1xXeq tauoydg

++SOH




12°]

yduw 6°IS = S “SaoI1yUaA |le 40l paads ueaw aoeds
ydw V/N = ow ‘saue] J493n0 ul paads ueaw adeds
ydw 6°TG = mm “eade aouanpjur dwea ur paads uesw soeds

69570 = wo ‘apgeraen paads ajerpawdalu]

uoryewrysy paads

3 @ouanjpjul jo seaae uorlounl Aemdsaj-dwea 40} 8IIAUBS JO |BA3T

a ctT <]
up/1uyzod v°9¢€ = 71 600°0 - A 9800°0 + ¢S¢°¥ =4 “A31suaqg
(4 30U J1) UOI3EUIWASIDQ 3IIAIDS JO |aAdT
i cT
ON 009V LV6€ N
UOI1BJOIA ajgea1sag xep 1en1oy
eady aouanpjul abasanrg Buraslul mojp-4
vetT
(8T-G¢ uorlenb3l) = A “sak 31
T yEANe 10 ¢
ON ¢/ NST< A A sl
yeEAe U0 ¢
ON ¢usad 00lz < A A S]
yeAe U0 g
(91-G2 40 §T-GZ uoilenbl) usod 0 A A
d
ON 006T 9¢1T A
<} E| (o]
ON 00.Lv T28€ A - N= A
4 14
ON 00.Lv LV6E A= A
éd SO wnwaxep 1enloy
s)o9y) Axroede)
ad <} E| <] T
ysod  vee = d (A -A) + A= A
ad
0 uorjenb3 bBuisn 000°T = d
03
(6-gz 40 8-Gz uorienb3l) = 1
seady abaanlg ZIA 40 uoljeuwilsy
ydod 9Z1 LV6E dan “e3ea mop4
00°T 00°T d4 “4030ey) uorlepndod asAraQ
066°0 11670 AH3 “3usuisnfpe ajorysn Anesy

[ 1 43 “30d @191USA Jeuolles.dsy
S°T S°T 13 “30d sasng pue s)onJL
L L 00°0 1w 00°0 yabuan
% % 00°0 % 00°0 |pedy
ELER! 'ELER :adAl ureuaas]
% 0 0 S9IOIYSA euU011Ea4D3Y
% Z 8T sasng pue s»onual
A 1€ S06 STA “BuwnjoA UlW-GT Xead
0670 06°0 4Hd “40390el Janoy-ead
yda zTT [5{er4> (uydna) A “aunjop
duey
Juaoelpy duey AKemadaa- sjuauodwo) uoryoung
Suol1311puo) aseg Japun ysod 03 UOISUADAUOD
13 dwea jusoefpe o031 aoueisiqg
dwea jusselpe jo adAL
dwea juadsefpe jo uollisod
yda dwea juaoefpe uo awnjoa
OoN ;3s1xa duea jusoelpe saoq
(s1s1x8 auo j1) eleq dwey jusdselpy
13 aue|] [|a2%9p/1922e puodas jo yibua
1 002 aue| J909p/1820€ 1s41y 3o yibueT
yda 21T dwea uo awnjop
ydw 0°G2 duea uo paads moj4-9944
T dwea ur saue] Jo Jaqunn
1yb1y Aemdaay Jo apis
eleq dwey 330
yda 652¢ Aemaaldy uo awnjop
ydw 0°S9 Aemdaay uo paads mojg-9944

z Aemaady ur saue] Jo aaqunn
abaanig 1sAjeue jo adAl

eleq Aemaaud

tuorydraosag
AedA SiIsAjeuy
zuoryoipsang

dooy 330 3S Aejd gm e g3 oz-1
plIIng oN 0v0Z

1S Aeld uoryoung
g3 02-1 :l19Aeal jJo aig/Aemsaud
poraad awil sisAjeuy
60/.1/2 :pawaogaad axeq
ouj] 4933eydsS-|99N 1 -0)/Aouaby
1194408 t31sAjeuy
sisAjeuy abuaaniq
pteu-3
Ixedq zauoyd

TZ°S @sesalay suorlounr duey pue sduey :+SOH




o]

ydw 9°96 = S ‘seToTysA TTe 103 peoads uesw ooedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu 9°9G = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

G9¢€°0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

o} 20UusnTIuT JO seaie COHMUCS.m \mMwauw\QEmu JI0J S0TAISS JO T=aAST
¥ [ S 51
utr/Tu/od 9°%¢ = T 1290070 - A 8L00'0 + A BFELOO'0 + GLF'G = a ‘A3rsusqg
(4 23ou w.,mv UoTjeuTWI=l=ag SO0 TAISS JO TS4A9T
i z1
OoN 00%¥ 9v e a
JUOTQRTOTA 9TqeaITs=ad Xen Teniovy
©oJIy 90uSsnTJUul 9HISK HuTILUY MOTJT
YZT
(8-Gz uotjenbu) = A 'sek 31
z1 peae  I0 ¢
ON Z/ N~ G'T < A A ST
pcae IO ¢
oN cu/od 00Lz < IN N ST
ypcae  I0 ¢
(6-Gz 710 p-Gz uoTienbyd) y/od 0 A n
04
ON 00LY 0€9¢ o
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
WA a 4
y/od  9pzz = ( d) A= &
Wd
0 uotjenby butrsn 000°T = 4
od
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod v8¢ Ivee da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
9260 688°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1z°G oseaTay suotTiounpy duey pue sduey

[ [ ¥d ‘dEdd STOTUSA TBUOTILSI09Y
S°T ST 13 ‘304 sosnq pue syonit
Tw Tu Tw y3lbust
% % % Spein
T94A9T TonDT :9dAy utexasl
5 0 0 SSTOTUSA TRUOTIESIDDY
P 9T Gz sosng pue s)onif
A 68 667 GTA ‘BwnToa UTW-GT ¥eed
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda 0ze L6LT (uda) A ‘sumtop
durey

jusoelpy dwey Aemsos1jg sjusuodwo) uoT3IouUNnp

SUOTATPUOD ©sedg Iapun Y/od 03 UOTSIDAUOD
313 dwey 3jusoelpe 03 9oue3lsSTQ
dwey jueoelpe Jo adAL
dwey 2jusoelpe JO UOT1TSOd
yda dwey 2jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q

(s3stxa suo JT) eleq dwuey jusdelpy
13 sueT T908p/[°00r puUODaS JO yibusT
33 00¢ suel [209p/[900B 3SITI JO yibusrl
yda 0z¢ dwex uo SWNTOA
ydu 0°Gz dwex uo peads MOTI-9914
T dweI UT sSaueT JO JaquUNN
1ybty Aemssaz 3o opTS
eleq dwey uQ

yda L6LT Aema9IF UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

dooT uo gS Y3IION T9 SA 2Ie dd 0¢-I :uoradraosaq
PTINg ON 0702 t1e0x sTsATeuy
1UOT3OTPSTIAND
Y3IION T9 SN ruoT3ounp
dd 0¢-1I :ToARII JO ITQq/Aemsaig
:potaad swI3l STSATeuy
60/LT/Z :pawxogaad s3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
TT®xx08 :3shTeuy

STsATeuy obIsR
rTTRW-F
Xeq i2uoydg

*+SDOH




9G

ydw 6°96 = S ‘seToTysA TTe 103 peoads uesw ooedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu 6°9G = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

€Se€°0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

o} 20UusnTIuT JO seaie COHMUCS.m \mMwauw\QEmu JI0J S0TAISS JO T=aAST
¥ [ S 51
utr/Tu/od e &4 = T 1290070 - A 8L00'0 + A BFELOO'0 + GLF'G = a ‘A3rsusqg
(4 23ou w.,mv UoTjeuTWI=l=ag SO0 TAISS JO TS4A9T
i z1
OoN 00%¥ 9%9¢ a
JUOTQRTOTA 9TqeaITs=ad Xen Teniovy
©oJIy 90uSsnTJUul 9HISK HuTILUY MOTJT
YZT
(8-Gz uotjenbu) = A 'sek 31
z1 peae  I0 ¢
ON N\ A G°T < N N ST
vene a0 ¢
ON ¢y/od 0oLz < o A ST
reae a0 ¢
(6-Gz 710 p-Gz uoTienbyd) y/od 0 A n
04
ON 00LY 878¢ o
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
WA a 4
y/od  9y9z = ( d) A = &
Wd
0 uotjenby butrsn 000°T = 4
od
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod z0¢Z 9v9¢ da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
25670 68870 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1z°G oseaTay suotTiounpy duey pue sduey

(AR AR ¥d ‘304 °TOTysA [eBUOT3IBSIDSY
G T 1 13 ‘dI0d S9sng pue s}ONnIl
Tw Tu Tw y3lbust
B s B speIn
T94A9T TonDT :9dAy utexasl
5 0 0 SSTOTUSA TRUOTIESIDDY
P 0T Gz sosng pue s)onif
I 8% 885 GTA ‘PWNTOA UTW-GT Yeed
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda €LT LTTZ (uda) A ‘sumtop
durey

jusoelpy dwey Aemsos1jg sjusuodwo) uoT3IouUNnp

SUOTATPUOD ©sedg Iapun Y/od 03 UOTSIDAUOD
313 dwey 3jusoelpe 03 9oue3lsSTQ
dwey jueoelpe Jo adAL
dwey 2jusoelpe JO UOT1TSOd
yda dwey 2jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q

(s3stxa suo JT) eleq dwuey jusdelpy
13 sueT T908p/[°00r puUODaS JO yibusT
33 00§ sueT Te08p/Te00® 3sIT3 JO yibueTd
yda cLT dwex uO LSWNTOA
ydu 0°G¢ dwex uo peads MOTI-9914
T dweI UT sSaueT JO JaquUNN
1ybty Aemssaz 3o opTS
eleq dwey uQ

yda LTTC Kemsa1J UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

dwex uo gN Y3lIoN T9 Sn 3 gd 0Z-I :uor3idraosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
Y3ION T9 Sn ruot3ounp
g9 0z-I :Toae1l Jo i1Tq/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pawrogaad e3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
TT®1308 :3siATeuy

STsATeuy obIsR
cTTRW-g
1xXeq tauoydg

*+SDOH




A

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

o}

SOT

‘90TAIDS JO TaAdT7

ut/tu/od 6712 a ‘A3tsusq
4 N ‘ssuel JO IaqunN
y/Tu 0°G9 S ‘poads aeo-isbusssed sbeasaay
u/Tu 0769 Sdd ‘psads mOTI-9314
ut/y/od GZhT da ‘es3ex MOTI
saInses) 20UPWIOIISJ PuB SOT
Aemso1g ueqin
U/t 0799 Sdd ‘pssds MOTJI-9914
U/ Tw S ¥ NJ ‘3uswisnlpe saueT JO IaquNN
Y/ Tw 0°0 a13 ‘ausw3snlfpe A3Tsusp sbueyoisiul
Y/ Tw 0°0 0T13F ‘juswasnlpe soueIESTO TeISIET
U/t 0°0 MT3 ‘jusuisnlpe yiptm SueT]
/T 0799 sd3d 10 sii
paansesy :psads moTJ-°9141
4 N ‘ssuel JO IaqunN
Tw/sbueyoarsiut 05 0 A3Tsusp sbueyoasiurl
17 0°9 SouBIESTO TeI=31eT ISpPTnoys-31ybTty
33 0°¢t Y3iptm suet]
sjuswisnlpy pue sindul pssds
ut/y/od GZhT da ‘e3ex moOTd
00T dy ‘zo30e3 uotierndod IsATIQ
€680 AHF ‘3juswisnlpe o70Tysa AaesH
(2 ¥d ‘d0d ST2TysA TeRUOTI®LI08Y
S 1 13 ‘@0d s°8sng pue s)onig
Tw 0070 yabus1 juswbeg
% 00°0 SpeIn
TonaT :9dAky utexasl
5 0 SSTOTUSA TRUOTIRSIDDY
o vz sasng pue syoniJ
A 9€9 GTA ‘swnToa UTW-GT 3eed
06°0 dHd ‘I030®J INnoy-yead
y/ysa 06c¢e A ‘dunTop
sjuswisnlpy pue sandul MmoTJd
Y3ION T9 SN JO 3Ises gd 0z-I :uoTradraosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
Y3ION T9 Sn 3FOo 3sed 0L /woxg
g9 0z-1I :uoT3091Tq/Aemssg
:pOTISg SWIL STSATeuy
60/LT/2 ipIwIoyasd 23ed
*OUl I9JJeUOS-ToSN :Auedwo) 10 Adusby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
tTTRW-H
1xeq rauoyg
12°G osesaTay siusuwbsg Aemesrg oTsedg :+SOH




8G

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

o}

SOT

‘90TAIDS JO TaAdT7

ut/tu/od €7 1¢ a ‘A3tsusq
4 ‘ssueT JO IaqunN
y/Tu 0°G9 S ‘poads aeo-isbusssed sbeasaay
u/Tu 0769 Sdd ‘psads mOTI-9314
ut/y/od G8€eT da ‘es3ex MOTI
saInses) 20UPWIOIISJ PuB SOT
Aemso1g ueqin
U/t 0799 Sdd ‘pssds MOTJI-9914
U/ Tw S ¥ NJ ‘3uswisnlpe saueT JO IaquNN
Y/ Tw R4 a13 ‘ausw3snlfpe A3Tsusp sbueyoisiul
Y/ Tw 0°0 0T13F ‘juswasnlpe soueIESTO TeISIET
U/t 0°0 MT3 ‘jusuisnlpe yiptm SueT]
/T 0799 sd3d 10 sii
paansesy :psads moTJ-°9141
4 ‘ssueT JO IaqunN
Tw/sbueyoarsiut 00T A3Tsusp sbueyoasiurl
17 0°9 SouBIESTO TeI=31eT ISpPTnoys-31ybTty
33 0°¢t Y3iptm suet]
sjuswisnlpy pue sindul pssds
ut/y/od GBET da ‘e3ex moOTd
00T dy ‘zo30e3 uotierndod IsATIQ
€680 AHF ‘3juswisnlpe o70Tysa AaesH
(2 ¥d ‘d0d ST2TysA TeRUOTI®LI08Y
S 1 13 ‘@0d s°8sng pue s)onig
Tw 0070 yabus1 juswbeg
% 00°0 SpeIn
TonaT :9dAky utexasl
5 0 SSTOTUSA TRUOTIRSIDDY
o vz sasng pue syoniJ
A 819 GTA ‘swnToa UTW-GT 3eed
06°0 dHd ‘I030®J INnoy-yead
y/ysa 9¢ze A ‘dunTop
sjuswisnlpy pue sandul MmoTJd
Y3ION T9 SN Jo 3ses gM 0z-I :uotradraosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
Y3ION T9 Sn 3FOo 3sed 0L /woxg
aMm 0z-1I :uoT3091Tq/Aemssg
:pOTISg SWIL STSATeuy
60/91/¢ ipIwIoyasd 23ed
*OUl I9JJeUOS-ToSN :Auedwo) 10 Adusby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
tTTRW-H
1xeq rauoyg
OUT I93JJPUDS-T23N
TT23I0S YIeW
12°G osesaTay siusuwbsg Aemesrg oTsedg :+SOH




6G

yduw I1°¥S = S “SaoI1yUaA |le 40l paads ueaw aoeds
ydw V/N = ow ‘saue] J493n0 ul paads ueaw adeds
ydw 1°¥S = mm “eade aouanpjur dwea ur paads uesw soeds

V.0 = wo ‘apgeraen paads ajerpawdalu]

uoryewrysy paads

J @ouanjpjul jo seaae uorlounl Aemosaj-dwea 40} 8I1IAUSBS JO |dA37
a ctT <]

up/ruyod 09z = 71 60070 - A 9800°0 + 252 ¥ =a ‘A11suaqg
(4 30U J1) UOIIBUIWAD]}DQ 9DIAIDS JO BN
i zT
ON 009% 0.2 A
Suon3ejolIA a]qea1saqg xep 1en1oy
eady aouanjpjul abaaarqg Buruasiuz mojp4
vzl
(8T-G¢ uorlenb3l) = A “sak 31
T yEANe 10 ¢
ON ¢/ NST< A A sl
veENe 10 ¢
ON éusod 00lz < A A S]
yeEAe U0 ¢
(9T-GZ 40 GTI-Gz uorlenbl) ysod 0 A A
o
ON 0002 605 A
4 4 o4
ON 00.¥ 1922 A-AN= A
4 14
ON 00.¥ 012 A= A
éd So1 wnwxep 1en1oy
s)o9y) Axroede)
a4 ¥ 4 4zt
ysrod 0222 = 4 (A=A + A= A
a4
0 uoryenb3z Bursn 000" T = d
03
(6-Gz 40 g-Gz uorlenb3) = 1
seady abaanlg ZTA JO uollewilsy
ydod €LT 605 0,22 dan “e3ea mop4
00°T 00°T 00°T d4 “4030ey) uorlepndod asAraQ
58670 LT6°0 €68°0 AH “3usuwisnlpe aporysan AnesH

T T c'1 Y3 “30d @I91USA Jeuoileauday
S°T S°T S°T 13 “30d sasng pue s)onJL
L 00°0 tw 00°0 1w 00°0 yabuan
% 0070 % 00°0 % 00°0 |pedy
ELER! ELER! 'ELER :adAl ureuaas]
% 0 0 0 S9IOIYSA euU011Ea4D3Y
% € 8T e S8sng pue s»3onaj
A 15374 LTT 819 GTA “SWNJOA UlW-GT Yead
0670 0670 06°0 dHd 4030} Unoy-xead
yda €ST oz 9eze (uydna) A “aunjop
duey
Juaoelpy duey AKemadaa- sjuauodwo) uoryoung
Suol1311puo) aseg Japun ysod 03 UOISUADAUOD
13 0S. dwea jusoefpe o031 aoueisiqg
330 dwea jusselpe jo adAL
weaJasumoqg dwea juadsefpe jo uollisod
yda €GT dwea juaoefpe uo awnjoa
SOA ;3s1xa duea jusoelpe saoq
(s1s1x8 auo j1) eleq dwey jusdselpy

13 aue|] [|a2%9p/1922e puodas jo yibua
1 o€ aue| J909p/1820€ 1s41y 3o yibueT
yda ozvy dwea uo awnjop
ydw 0°G¢ duea uo paads moj4-9944
T dwea ur saue] Jo Jaqunn
1yb1y Aemdaay Jo apis

eleq dwey 330
yda 9z2e Aemaaldy uo awnjop
ydw 0°S9 Aemdaay uo paads mojg-9944

z Aemaady ur saue] Jo aaqunn
abaanig 1sAjeue jo adAl

eleq Aemaaud

tuorydraosag
AedA SiIsAjeuy
zuoryoipsang

N YIION T9 SN 03 dwed J3o gm 0zZ-1
p1ing ON 0v0c

Y3JIoN T9 Sn uoryoung
am 0z-1 :l19Aeal jJo aig/sAemsaud
poraad awil sisAjeuy
60/91/2 spawsogaad a3eq
“oujl 4933eyds-199N 1 -0)/Aouaby
1194408 t31sAjeuy
sisAjeuy abuaaniq
pteu-3
Ixedq zauoyd

TZ°S @sesalay suorlounr duey pue sduey :+SOH




09

yduw 8°TS

ydw V/N

yduw 871§
72570

1]
[

= a

“S9101UaA ||e Joy peads uesw aoeds

‘saue] J493n0 ul paads ueaw adeds

“eade aouanpjur dwea ur paads uesw soeds

‘apqerden peads ajelrpsuwaalu]

uoryewrysy paads

g @ouanjpjul jo seaae uorlounl Aemosaj-dwea 40} 8I1IAUBS JO [|dA3T
a ctT <]

up/ruyod 26T = 1 60070 - A 980070 + 2S2°¥ = @ ‘A1rsuag
(4 30U J1) UOIIBUIWAD]}DQ 9DIAIDS JO BN
i 4
ON 009% 8622 A
SUoI1BJOIA a10el1saq xen 1enioy
eaJdy aduanpjui wmhm>_o @C_LmH:m mojp4
vZT
(8T-52 uo1lenb3y) = A “sek 31
zT yEAR 10 €
ON 2/ ANST< A ] |
yEAe U0 €
ON éusod 00lz < A A S]
vene 10 ¢
(9T-GZ 40 GTI-Gz uorlenbl) ysod 0 A A
|
ON 006T €1 A
4 4  od
ON 00LY 5802 A-NAN= A
4 14
ON 00LY 8522 A= A
éd SO wnwaxep 1enloy
s3299y)y A31oede)
a4 ¥ 4 Zt
ysrod  8szz = d (A -A) + A
a4
0 uorlenb3 Bursn  000°T d
03
(6-Gz 40 g-Gz uorlenb3) 1

ydod 605
00°T
11670

€LT
00°T
G86°0

8G¢e
00°T
68870

seaay abJanlq ZTA 40 uOI3eWILST

da “a3ea mojp4

d4 “4030ey) uorlepndod asAraQ
AHJ “3uswasnfpe apo1ysn Anesy

T T c'1 Y3 “30d @I91USA Jeuoileauday
S°T S°T S°T 13 “30d sasng pue s)onJL
L 00°0 tw 00°0 1w 00°0 yabuan
% 0070 % 00°0 % 00°0 |pedy
ELER! ELER! 'ELER :adAl ureuaas]
% 0 0 0 S9IOIYSA euU011Ea4D3Y
% 8T € 14 S8sng pue s»3onaj
A L1T 1514 20S GTA “SWNJOA UlW-GT Yead
0670 0670 06°0 dHd 4030} Unoy-xead
yda oz €ST 908T (uydna) A “aunjop
duey
Juaoelpy duey Aemaa.u4 sjuauodwo) uoryoung
Suol1311puo) aseg Japun ysod 03 UOISUADAUOD
13 0S. dwea jusoefpe o031 aoueisiqg
330 dwea jusselpe jo adAL
weaaysdn dwea juadsefpe jo uollisod
yda (oYA% dwea juaoefpe uo awnjoa
SOA ;3s1xa duea jusoelpe saoq
(s1s1x8 auo j1) eleq dwey jusdselpy

13 aue|] [|a2%9p/1922e puodas jo yibua
13 00S aue| J909p/1820€ 1s41y 3o yibueT
yda €ST dwea uo awnjop
ydw 0°G2 duea uo paads moj4-9944
T dwea ur saue] Jo Jaqunn
1yb1y Aemdaay Jo apis

eleq dwey 330
yda 908T Aemaaldy uo awnjop
ydw 0°S9 Aemdaay uo paads mojg-9944

z Aemaady ur saue] Jo aaqunn
abaanig 1sAjeue jo adAl

eleq Aemaaud

tuorydraosag
AedA SiIsAjeuy
zuoryoipsang

duea 330 gS YlJON T9 SN 3B M 0Z-1
plIIng oN 0v0Z

Y3JIoN T9 Sn uoryoung
am 0z-1 :l19Aeal jJo aig/sAemsaud
poraad awil sisAjeuy
60/91/2 spawsogaad a3eq
ouj] 4933eydsS-|99N 1 -0)/Aouaby
1194408 t31sAjeuy
sisAjeuy abuaaniq
pteu-3
Ixedq zauoyd

TZ°S @sesalay suorlounr duey pue sduey :+SOH




ydw GGG = S “SOI0I1UdA |le 40} poaads ueaw aoeds

0

ydw V/N = S ‘saue] J493n0 ul paads ueaw adeds
<]

ydw GGG = S “eade souanpjur dwea ur paads uesw soeds
S

eIr"0 = W ‘algeraen poaads ajerpawaalu]

uoryewilsy paads

g 9ouanpjul jo seaue uoryounl Aemssaj-dwed a0j 9D1AA3S JO |9AdT]
\4 cl o <}
1 .2900°0 - A 8/00°0 + A ¥€L00°0 + S.¥°S = d ‘A3isuaqg

(4 10U J1) UOIIBUIWAS]E(] BDIAIDS JO |IAST

cl
ON oovv 990¢ N
Juonjejoip a1qea1sag xep 1en1dy
eady aouanjpjul abasy Burualuz mojp4
vetr
(8-gz uoirxenb3) = A “sdk 31
T yEAe 10 ¢
ON ¢/ NST< A A sl
yeEAe U0 €
ON éusod 00lz < A A s]
yENe U0 €
(G-Gz 40 $-Gz uoryenb3) ysod 0 A A
o4
ON 00.Lv LSVE N
¢4 SO wnwxep 1enloy
s)o9y) Axroede)
[\E] E| T
ysod 990z = (. d) A= A
=]
0 uorjenb3 bBuisn 000°T = d
03
(g-Gz 40 z-Gz uoryenb3) = 1
seady abuaspy ZTA JO uoljewilsy
ydod €T T6€T 9902 dA “a3ea mop4
00°T 00°T 00°T d4 “4030ey) uorlepndod asAraQ
G86°0 T.6°0 68870 AH “3usuwisnlpe aporysan AnesH

T T c'1 Y3 “30d @I91USA Jeuoileauday
S°T S°T S°T 13 “30d sasng pue s)onJL
n n nw yabua
% % % aped9
| BT 19n97 'ELEN :adAl ureuaas]
% 0 0 0 S9IOIYSA euU011Ea4D3Y
% € 9 74 sasng pue s)onuaj
A 15374 8€¢ 65V GTA “SWNJOA UlW-GT Yead
0670 0670 06°0 dHd 4030} Unoy-xead
yda €GT 12T €G9T (yda) A “swnjop
duey
Juaoelpy duey Aemaa.u4 sjuauodwo) uoryoung
Suol1311puo) aseg Japun ysod 03 UOISUADAUOD
13 00TT dwey uaoefpe o031 aouelsiq
330 duey jusselpe jo adAL
weaaysdn dwey 3juadsefpe jo uollisod
yda €ST duey jusaoefpe uo awnjoa
SOA ;3s1xa duea jusoelpe saoq
(s1s1x8 auo j1) eleq dwey jusdselpy

13 aue|] [|a2%9p/1922e puodas jo yibua
13 osy aue| J909p/1820€ 1s41y 3o yibueT
yda S12T duea uo swnjop
yduw 0-G€ dwea uo psads mojpy-9944
T dwea ur saue] Jo Jaqunn
1yb1y Aemdaay Jo apis

ejeq dwey uQ
yda €697 Aemaaal uo awnjop
ydw 0°59 Aemdaay uo paads mojg-9944

Z Aemaady ur saue] Jo aaqunn
abaap 1sAjeue jo adAl

eleq Aemaaud

tuorydraosag
AedA SiIsAjeuy
zuoryoipsang

dwea uo y3lJoN T9 SN Ie dm 0z-1
pring oN 0v0Z

YlaoN 19 sSn suorjounc
am 0z-1 :l19Aeal jJo aig/sAemsaud
poraad awil sisAjeuy
0T02/92/T zpauaogaad ayeq
“oujl “4933eyds-199N 1 -0)/Aouaby
1194408 t31sAjeuy
si1sAjeuy abuaspy
sirew-3
Ixedq zauoyd

TZ°S @sesalay suorlounr duey pue sduey :+SOH




29

-ydw g5 ueyl ssaj si

paads mojg-8a43 usym paindwod JOu SJe SIINS8A | JBABAQ

a

SO

“901A4A3S JO [3A9d7

ug/ruyod 0°.2 a “A3isueg
z N “saue] JO Jaaqunn
ysuw € 9 S “poads aeo-asbuassed sbeaany
Yysu 0799 S44 “poads mojy-9944
ur/ysod LELT dn “o3ea MOJ4
Saanseap 9duewldojaad pue SO
AKemdauq ueqan

ysruw 0799 S44 ‘paads mojp}-9944
ysauw S v N4 ‘3jusawasnfpe saue] jJo aaqunn
ysau 0°0 ard ‘juauwasnfpe Ayisusp abueyouasluj
ysru 0°0 2714 ‘3usawisnfpe aoueaeald jeuadle’]
ysuu 0°0 M13 “3uswasnfpe yapim aue’

ysuu 07599 S449 40 Sd44
paansesi :poads moj4-9944
z N “saue] Jo Jaaquny
1u/abueyoaalul 0S°0 A31susp abueyoualul
13 079 aoueaead Jeaale] Jappnoys-1ybry
R 0°¢tT yapim aue

sjuawisnlfpy pue sindu] paads

up/ysod LELT dn “o3ea MOJ4
00°T dy “ao03oey uoryepndod uasariag
LT6°0 AH3 “3usuasnfpe aporysn Anesy
1 ¥3 “3IDd SIDIUSA Jeuol1lealdsy
ST 13 “32d sesng pue s)onal

1 00°0 yabuaj uswbas

% 0070 apeuao
ELER! :adAl ureuaas]
% 0 S9O0IUSA Jeuollealdsy
% 8T sasng pue s»onual
A 161 GTA “SWNJOA UlW-GT Yead
06°0 4Hd “40390e) Janoy-ead
Y/sysa 898¢ A “BwnjoAa

sjuauwlsnfpy pue sindujl mojp4

1S Ael) 01 YIJION T9 SN usamlag gm 0z-1 :-uorldruosag

pIing oN 0v0Z IaeaA sisAjeuy

uoryorpseang

1S Aej) pue yldoN T9 SN umig 101 /Woa4
am oz-1 zuorydauarg/Aemas

Iporaad auwl]l sisAjeuy

0T02/9¢/1 spawJaojasd aleq

“oujl “4933eyds-199N :Auedwo) a0 Aousby

1184408 t31sAjeuy

si1sAjeuy jeuorleaado

Tpreuw-3
1xed sauoyd

1Z2°G osealay siusawbas Aemaaa{ oiseg :+SOH




€9

yduw €°¥S = S “SaoI1yUaA |le 40l paads ueaw aoeds
ydw V/N = ow ‘saue] J493n0 ul paads ueaw adeds
ydw £°vg = mm “eade aouanpjur dwea ur paads uesw soeds

Yov-0 = wo ‘apgeraen paads ajerpawdalu]

uoryewrysy paads

g @ouanjpjul jo seaae uorlounl Aemosaj-dwea 40} 8IIAUSBS JO [|dA3T
a ctT <]

up/1uyzod T°¢¢€ = 71 600°0 - A 9800°0 + ¢S¢°¥ =4 ‘A11sueq
(4 30U J1) UOI3EUIWASIDQ 3IIAIDS JO |aAdT
i cT
ON 009V ELVE N
Juonjejoip a1qeua1sag xep 1en1oy
eady aouanjpjul abasaarqg Buruaiuz mojp4
vetT
(8T-GzZ uoirxenb3l) = A “sdk 31
T vene U0 g
ON ¢/ NST< A A sl
yEAR U0 €
ON ¢usad 00lz < A A Ss)
yENe U0 €
(91-G2 40 §T-GZ uoilenbl) usod 0 A A
d
ON 000¢ Sov A
<} E| (o]
ON 00Lv 890¢€ AN - NAN= A
4 14
ON 00.Lv ELVE A= A
éd SO wnwixep 1enl1oy
s3299y)y A31oede)
ad <} E| <l T
ysod give = d (A=A + A= A
ad
0 uorjenb3 bBuisn 000°T = d
03
(6-Gz 40 g8-Gz uoryenb3) = 1
seady abaanlg ZIA 40 uoljeuwilsy
ydod 184 S0 [YA%S dan “e3ea mop4
00°T 00°T 00°T d4 “4030ey) uorlepndod asAraQ
0660 0660 L1670 AH “3usuwisnlpe aporysan AnesH

T T c'1 Y3 “30d @I91USA Jeuoileauday
S°T S°T S°T 13 “30d sasng pue s)onJL
L 00°0 tw 00°0 1w 00°0 yibuaT
% 0070 % 00°0 % 00°0 aped9
ELER! ELER! 'ELER :adAl ureuaas]
% 0 0 0 S9IOIYSA euU011Ea4D3Y
% 4 4 8T sasng pue s)onuaj
A 20T 00T 161 GTA “SWNJOA UIW-GT Xead
0670 0670 06°0 dHd 4030} Unoy-xead
yda 89¢ T9€ 898¢ (uda) A “aunpop
duey
Juaoelpy duey Aemaa.u4 sjuauodwo) uoryoung
Suol1311puo) aseg Japun ysod 03 UOISUADAUOD
13 000T dwea juaocefpe o031 aouelsiq
uo dwea jusselpe jo adAL
weaJasumoqg dwea juadsefpe jo uollisod
yda 89¢ dwea juaoefpe uo awnjoa
SOA ;3s1xa duea jusoelpe saoq
(s1s1x8 auo j1) eleq dwey jusdselpy

13 aue|] [|a2%9p/1922e puodas jo yibua
13 gee aue| J909p/1820€ 1s41y 3o yibueT
yda T9e duea uo swnjop
yduw 0-G€ dwea uo psads moj4-9944
T dwea ur saue] Jo Jaqunn
1yb1y Aemdaay Jo apis

eleq dwey 330
yda 8982 Aemaaldy uo awnjop
ydw 0°59 Aemdaay uo paads mojg-9944

z Aemaady ur saue] Jo aaqunn
abaanig 1sAjeue jo adAl

eleq Aemaaud

tuorydraosag
AedA SiIsAjeuy
zuoryoipsang
tuorloung

dwea 330 3S Aepd 1e gm 0z-1
plIIng oN 0v0Z

39941S Aepd

am 0z-1 :l19Aeal jJo aig/sAemsaud
poraad awil sisAjeuy
0102/92/1 Zpawaogaad 81eq
“oujl “4933eyds-199N 1 -0)/Aouaby
1194408 t31sAjeuy
sisAjeuy abuaaniq
sirew-3
Ixedq zauoyd

TZ°S @sesalay suorlounr duey pue sduey :+SOH




¥9

ydw £€°66 = S ‘seToTysA TTe 103 peoads uesw ooedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu £°GG = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

Izv "0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

@ eousnyJurl JOo sesie uorjounl AemssiJ-dweI I0J SOTAISS JO TSAST
Y cT X d
uf/Tw/od 7°6ec = T LZ900°0 - A BLOOTO0 + A FELO00 + GLP'G = a ‘A3tsusq
(4 30U JT) UOT3}RUTWISISQ SOTAISS JO TSAST
i CT
ON 007 ¥ 9€0¢€ N
CUOTABRTOTA STeaATSad XeRW Ten3iov
eoIy 90usnIJul obisy HuTisjud MOTJH
¥Z1
(8-gz uotrjenby) = o ‘ssk 31
cT yegae IO ¢
ON ¢/ A~ G'T < A A ST
vene a0 ¢
ON iu/od ooLe < o A ST
pcaR IO ¢
(§-G¢ 10 y-Ggz uotrienby) y/od 0 o A
ok}
ON 00LY (34723 N
¢d SOT WNWTXBR Tenioy
syoay) A3toede)
WA g [
y/od  9¢0e = ( d) &= &
Wa
0 uotjenbm butrsn 000°T = 4
okt
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod G0 €Th 9€0¢€ da ‘es3ex MOT4
00°T 00T 00°T dF ‘azo3oe3 uotierndod I9ATIQ
0660 066°0 LT6°0 AHJF ‘3juswisnlpe o7oTysa AaesH

Tw

P o

>

yda

TonaT
0

4

00T

06°0

T9¢

dwey
Jusoelpy

Z°1 [ ¥E ‘EDd STOTYSA TeUOT}eSIDSY

ST S T Id ‘@0d S8Snd pue S3AONIL
Tw Tw y3ibuesi
B % spean

T94A9T TonDT :9dAy utexasl

0 0 SOTOTUYSA TBRUOTIBDID9Y

z 8T sosng pue s)onif

0T 969 GTA ‘SWNTOA UTW-GT ¥edd

06°0 06°0 AHd ‘I030®J Inoy-3ead

89¢ L0SZ (yda) A ‘swnTop

durey Remoo1g sjusuodwo) uoT3IouUNnp

SuoT3TPuo) aseg Ispun y/od 03 UOTSISAUOD

37 000T duey jusoelpe 03 sdoue3lsIg
JJo dwey jueoelpe Jo adAL
weaxlsdn dwey 2jusoelpe JO UOT1TSOd
yda 19¢ dwey 2jusoelpe uO SWNTOA
Sox ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

a7 sueT T909p/T200® PuUODSS JO yibusT]
33 0S¥ suel [209p/[900B 3SITI JO yibusrl
yda 89¢ dwex uo SWNTOA
ydu 0°Gz dwex uo peads MOTI-9914
T dwex UT saueT JO ISqUNN
1ybty Aemssaz 3o opTS

eleq dwey uQ
yda L0GZ Aema9IF UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

1z°G oseaTay suotTiounpy duey pue sduey

eleq Aemsoxy

door uo 35 AeTD dM 3e dM 0Z-I :uotr3idraoseq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
1S AeT1d ruoT3ounp
gM 0z-I :ToaeIl Jo iTq/Aemssig
:potaad swI3l STSATeuy
60/91/¢ :pswzogasd s3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
TT®1308 :3siATeuy

STsATeuy obIsR
cTTRW-g
1xeq rauoyd

*+SDOH




S9

ydw L'%¥S = S ‘seToTysA TTe 103 peoads uesw ooedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu L°%G = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

LYY 0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

@ eousnyJurl JOo sesie uorjounl AemssiJ-dweI I0J SOTAISS JO TSAST
Y cT X d
uf/Tw/od L°TE = T LZ900°0 - A BLOOTO0 + A FELO00 + GLP'G = a ‘A3tsusq
(4 30U JT) UOT3}RUTWISISQ SOTAISS JO TSAST
i CT
ON 007 ¥ Z87¢€ A
CUOTABRTOTA STeaATSad XeRW Ten3iov
eoIy 90usnIJul obisy HuTisjud MOTJH
¥Z1
(8-gz uotrjenby) = o ‘ssk 31
cT yegae IO ¢
ON ¢/ A~ G'T < A A ST
vene a0 ¢
ON iu/od ooLe < o A ST
pcaR IO ¢
(6-Gz 10 p-gg uorienby) y/od 0 o A
ok}
ON 00LY GG9¢ N
¢d SOT UNWTXER Tenioy
syoay) A3toede)
WA g 2T
u/od  zgwe (4 »~= &
Wa
0 uotjenbm butrsn 000°T = 4
okt
(€-Gz 10 z-Gz uotrjenbd) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod 87 €LT [4:343 da ‘es3ex MOT4
00°T 00T 00°T dF ‘azo3oe3 uotierndod I9ATIQ
066°0 06670 LT6°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

Tw

P o

>

yda

TonaT
0

4

20T

06°0

89¢

dwey
Jusoelpy

Z°1 z°1 ¥E ‘EDd STOTYSA TeUOT}eSIDSY

ST S T Id ‘@0d S8Snd pue S3AONIL
Tw Tw y3ibuesi
B % spean

T94A9T TonDT :9dAy utexasl

0 0 SOTOTUYSA TBRUOTIBDID9Y

z 8T sosng pue s)onif

5474 66L GTA ‘SWNTOA UTW-GT ¥edd

06°0 06°0 AHd ‘I030®J Inoy-3ead

ST SL82Z (yda) A ‘swnTop

durey Remoo1g sjusuodwo) uoT3IouUNnp

SuoT3TPuo) aseg Ispun y/od 03 UOTSISAUOD

37 0621 duey jusoelpe 03 sdoue3lsIg
uQ dwey jueoelpe Jo adAL
weaxlsdn dwey 2jusoelpe JO UOT1TSOd
yda 89¢ dwey 2jusoelpe uO SWNTOA
Sox ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

13 sueT T908p/[°00r puUODaS JO yibusT
33 0s¢ sueT Te08p/Te00® 3sIT3 JO yibueTd
yda ¥G1 dwex uO LSWNTOA
ydu 0°G¢ dwex uo peads MOTI-9914
T dweI UT sSaueT JO JaquUNN
1ybty Aemssaz 3o opTS

eleq dwey uQ
yda SL8C Kemsa1J UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

1z°G oseaTay suotTiounpy duey pue sduey

eleq Aemsoxy

dwex uo 215 AeTD dd 2e dMm 0Z-I :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
1s Ae1d uoTjounp
gM 0z-I :T°sAeIl JO ITQ/Aemssig
:potaad swI3l STSATeuy
60/91/¢ :pswzogasd s3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
T1921308 13sATeuy

STsATeuy obIsR
tTTRW-H
xeg rauoyg

*+SDOH




99

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

a

SOT

‘90TAIDS JO TaAdT7

ut/tu/od L°8¢2 a ‘A3tsusq
4 N ‘ssuel JO IaqunN
y/Tu L°€9 S ‘poads aeo-isbusssed sbeasaay
u/Tu 0769 Sdd ‘psads mOTI-9314
ut/y/od 9281 da ‘es3ex MOTI
saInses) 20UPWIOIISJ PuB SOT
Aemso1g ueqin
U/t 0799 Sdd ‘poads mMOTF-901d
U/ Tw S ¥ NJ ‘3uswisnlpe saueT JO IaquNN
Y/ Tw 0°0 a13 ‘ausw3snlfpe A3Tsusp sbueyoisiul
Y/ Tw 0°0 0T13F ‘juswasnlpe soueIESTO TeISIET
U/t 0°0 MT3 ‘jusuisnlpe yiptm SueT]
/T 0799 sddd 10 sdd
peInsespy :psads moTJ-°9141
4 N ‘ssuel JO IaqunN
Tw/sbueyoarsiut 05 0 A3Tsusp sbueyoasiurl
17 0°9 SouBIESTO TeI=31eT ISpPTnoys-31ybTty
33 0°¢t Y3Iptm suetd
sjuswlsnlpy pue sandul paadg
ut/u/od 9Z81 da ‘e3ea mOT4
00T dy ‘zo30e3 uotierndod IsATIQ
2260 AHF ‘3juswisnlpe o70Tysa AaesH
(2 ¥d ‘d0d ST2TysA TeRUOTI®LI08Y
S 1 13 ‘@0d s°8sng pue s)onig
Tw 0070 yabus1 juswbeg
% 00°0 SpeIn
TonaT :9dAky utexasl
5 0 SSTOTUSA TRUOTIRSIDDY
o LT sasng pue syoniJ
A 178 GTA ‘swnToa UTW-GT 3eed
06°0 AHd ‘I030BJ Inoy-xesd
y/ysa 6¢0€ A ‘SwnToA
sjuswisnlpy pue sandul MmoTJd
®AY BURTPUI 03 3§ AeTD umig - dM 0Z-I :uor3idraoseq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
9AY PURTPUI pue 35S ABTD umig toL/woxg
am 0¢-I 1u0T1091TQ/AeMmasad
:pOTISg SWIL STSATeuy
60/91/¢ fpawIogasd =3ed
"DUI I93JJPUYOS—-TO9N :Auedwo) x0 Adousby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
tTTRW-H
1xeq rauoyg
12°G osesaTay siusuwbsg Aemesrg oTsedg :+SOH




19

ydu S ps = S ‘seTotyesa TTe J03 peads uesw soeds
ydu ¥/N = om ‘soueT I93n0 uT poads uesw soedg
ydu G FG = mw ‘eaxe sousnTjur dwex url pssds uesw soeds

SS¥"0 = mo ‘sTgetien pssds s3eIPSWIS]lUT

UuoTjewTtlsy poadg

@ sousanTjurl JO seaie uotriounl Aemssi-duel I0J SOTAISS JO TSAST
a cT d

ut/tu/od € ve = T 600°0 - & 9800°0 + 2SZ'v =4 ‘Katsusq
(4 2ou w.,: UoTjeuTWI=l=ag 230 TAISS JO TSA9T
zT
OoN 009% zG69¢€ N
(UOTIRTOTA eTqeaTsaq Xen Tenioy
oIy SOousnTJul ®OM®>HD @C..muwu_pm MOTH
vet
(81-Gz uotienby) = a ‘sak I1
zT peae 0 ¢
ON Z/ N G°T < N N =i
vene a0 ¢
ON ¢y/od 0oLz < o N ST
reae a0 ¢
(9T-6z I0 G1-Gz uotienby) y/od 0 o n
o
ON 0002 S6¢ o
¥ 4 od
OoN 00LY Lsee A - A= A
a T4
ON 00LY z2G69¢ A=A
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
aa 9 a4 o 4
y/od  zg9g = d (& - 2n) + A= A
ad
0 uotjenby butrsn 000°T = 4
okt
(6-G¢ 10 g-Gz uotrjenby) = 1
Ssea1y °9DISATQ ZTIA JO UOTIRWTIISH
ydod G6z z69¢ da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 22670 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1Z2°G osesTay suotiounp dwey pue sdwey

1 [ ¥E ‘EDd STOTYSA TeUOT}eSIDSY
S°T S°T 13 ‘304 sosnq pue syonit
Tw Tw 000 Tu 00°0 yjbus
% % 00°0 % 00°0 Spein
T94A9T TonDT :9dAy utexasl
% 0 0 SOTOTUYSA TBRUOTIBDID9Y
% 4 LT sosng pue s)onif
A €L 78 GTA ‘SWNTOA UTW-GT ¥edd
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda €92 620¢€ (uda) A ‘sumtop
durey
jusoelpy durey Aemsaxg sjusuodwo) uoT3IouUNnp
SuoT3TPuo) aseg Ispun y/od 03 UOTSISAUOD

313 dwex jusoelpe 03 9oue3lSTd
dwex jueoelpe Jo adAL
dwex jusoelpe JO UOT1TSOd
yda dwex jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

a7 sueT T909p/T200® PuUODSS JO yibusT]
33 06T suel [209p/[900B 3SITI JO yibusrl
yda €92 dwex uo SWNTOA
ydu 0°G¢ dwex uo peosds MOTJI-9914
T dwex UT saueT JO ISqUNN
1ybty Aemssaz 3o opTS

ejeq dwey 3FJO
yda 620¢€ Aemas1J UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
sbiasaTqQ sTsATeue Jo odAlL

ony eueTpul o3 dwex JJo dM QZ-1 :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
SAY ®URTPUIL ruoT3ounp
gM 0z-I :ToaeIl Jo iTq/Aemssig
:potaad swI3l STSATeuy
60/91/¢ :pswzogasd s3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
TT®1308 :3siATeuy

sTsATeuy abisaT(d
cTTRW-g
1xeq rauoyd

++SOH




89

ydu 0°66 = S ‘saToTysa TTe I03J peads uesw soedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu 0°GG = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

€eEV"0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

a 20UusnTIuT JO seaie COHMUCS.m \mMwauw\QEmu JI0J S0TAISS JO T=aAST
¥ [ ¥ 51
utr/Tu/od G 0€ = T 1290070 - A 8L00'0 + A BFELOO'0 + GLF'G = a ‘A3rsusqg
(4 23ou w.,: UoTjeuTWI=l=ag SO0 TAISS JO TS4A9T
i z1
OoN 00%¥ goce a
JUOTQRTOTA 9TqeaITs=ad Xen Teniovy
©oJIy 90uSsnTJUul 9HISK HuTILUY MOTJT
YZT
(8-Gz uotjenbu) = A 'sek 31
z1 peae  I0 ¢
ON N\ A G°T < N N ST
vene a0 ¢
ON ¢y/od 0oLz < o A ST
reae a0 ¢
(6-Gz 710 p-Gz uoTienbyd) y/od 0 A n
04
ON 00LY 629¢ o
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
WA a 4
y/od Goge = ( da &4~ = A
Wd
0 uotjenby butrsn 000°T = 4
od
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod 79z goce da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 €16°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

eleq Aemsoxy

1z°G oseaTay suotTiounpy duey pue sduey

(AR AR ¥d ‘304 °TOTysA [eBUOT3IBSIDSY
G T 1 13 ‘dI0d S9sng pue s}ONnIl
Tw Tu Tw y3lbust
B s B speIn
T94A9T TonDT :9dAy utexasl
5 0 0 SSTOTUSA TRUOTIESIDDY
P z 6T sosng pue s)onif
I G9 89L GTA ‘PWNTOA UTW-GT Yeed
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda see 99LC (uda) A ‘sumtop
durey

jusoelpy dwey Aemsos1jg sjusuodwo) uoT3IouUNnp

SUOTATPUOD ©sedg Iapun Y/od 03 UOTSIDAUOD
313 dwey 3jusoelpe 03 9oue3lsSTQ
dwey jueoelpe Jo adAL
dwey 2jusoelpe JO UOT1TSOd
yda dwey 2jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q

(s3stxa suo JT) eleq dwuey jusdelpy
13 sueT T908p/[°00r puUODaS JO yibusT
33 00§ sueT Te08p/Te00® 3sIT3 JO yibueTd
yda GET dweI UO SWNTOA
ydu 0°G¢ dwex uo peads MOTI-9914
T dweI UT sSaueT JO JaquUNN
1ybty Aemssaz 3o opTS
eleq dwey uQ

yda 99,7 Aema9IF UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

dwex uo saAy ueIpul 1 dMm 0Z-1I :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTIAND
9AY BURTIPUI tuot3jounp
gM 0z-I :ToaeIl Jo iTq/Aemssig
:potaad swI3l STSATeuy
60/91/¢ :pswzogasd s3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
TT®1308 :3siATeuy

STsATeuy obIsR
cTTRW-g
1xXeq tauoydg

*+SDOH




69

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

a

SOT

‘90TAIDS JO TaAdT7

ut/tu/od €8¢
14

y/Tu 8¢9 s ‘pes
/T 0°99
ut/y/od 608T

a ‘A3tsusq

N ‘ssuel JO IaqunN

ds zed-a1sbusssed sbeisay
sdd ‘pesds moTI-2914

da ‘®3e1 MOTA

saInses) 20UPWIOIISJ PuB SOT

Aemso1g ueqin

Y/ Tw 0799
u/ T S'p N3 ‘3u
U/ Tw 0°0 da13 ‘ausugs
U/ Tw 0°0 273 ‘3usu
U/t 0°0 M

y/Tw 0°59

peInsespy

14

Tw/sbhueyorsjut 0S50
17 0°9 soueIesT

17 0°¢CT

Sid ‘peoads MOTI-9914
suasnlpe ssuel Jo Iaqunpy
nlfpe A3Tsusp sbueyoisiul
asnlpe soueIeaTO TeISIET]
J ‘juswisnfpe yiptm aueT

Sd4d I0 Sdd
:psads moTJ-°9141
N ‘sauel JO Iaqunpy
A3Tsusp sbueyoasiurl
O TeIs®3eT ISpPTNOYsS-31ybTy
Y3Iptm suetd

sjuswisnlpy pue sindul pssds

ut/y/od 608T
00°T dz *
22670 AHZ ¢
[ gq
G 1
Tu 00°0
00°0
204971
0
LT
ve8
06°0
y/usa T00€

o

o° o

>

da ‘@31 MOTA
10230e3I uotierndod IsATIQ
Juswisnfpe s70TYsA AaesH
g0d STOTyaA TRUOTIE3I09Y
14 ‘dIDd sesng pue syonigL
yajbusa1 usuwbag
spein
:9dAky utexasl
SSTOTUSA TRUOTIRSIDDY
sasng pue syoniJ
GTA ‘swunToa UTW-GT esd
AHd ‘I030®J Inoy-3yesad
A ‘PunTop

sjuswisnlpy pue sandul MmoTJd

pd Ax11sd STTEH pue 2AY PURTPUI U23M3
PTTnd ON 0702

Py Axxsg STTEH 03 SAY BURTIPUL

°q dgM 0z-I :uoTadraosaq
:Ie9x STsATeuy
1UOT3OTPSTIAND

toL/woxg

am 0¢-I 1u0T1091TQ/AeMmasad
:pOTISg SWIL STSATeuy
60/91/¢ fpawIogasd =3ed
"DUI I93JJPUYOS—-TO9N :Auedwo) x0 Adousby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
cTTRW-g
1xXeq tauoydg

12°G oseaTlay sijusubag Aemssrjg OTseg

*+SDOH




0L

ydu 0°%S = S ‘seTotyesa TTe J03 peads uesw soeds
ydu ¥/N = om ‘soueT I93n0 uT poads uesw soedg
ydu 0°%G = mw ‘eaxe sousnTjur dwex url pssds uesw soeds

8LV "0 = mo ‘sTgetien pssds s3eIPSWIS]lUT

UuoTjewTtlsy poadg

@ sousanTjurl JO seaie uotriounl Aemssi-duel I0J SOTAISS JO TSAST
a cT d

1 [ ¥E ‘EDd STOTYSA TeUOT}eSIDSY
S°T S°T 13 ‘304 sosnq pue syonit
Tw Tw 000 Tu 00°0 yjbus
% % 00°0 % 00°0 Spein
T94A9T TonDT :9dAy utexasl
% 0 0 SOTOTUYSA TBRUOTIBDID9Y
% 4 LT sosng pue s)onif
A LET ve8 GTA ‘SWNTOA UTW-GT ¥edd
06°0 06°0 dHd ‘I030®3 INnoy-3ead
yda €67¥ T00€ (uda) A ‘sumtop
durey
jusoelpy durey Aemsaxg sjusuodwo) uoT3IouUNnp
SuoT3TPuo) aseg Ispun y/od 03 UOTSISAUOD

ut/tu/od 6°0€ = T 600°0 - & 9800°0 + 2SZ'v =4 ‘Katsusq
(4 2ou w.,: UoTjeuTWI=l=ag 230 TAISS JO TSA9T
zT
OoN 009% 819€¢ N
(UOTIRTOTA eTqeaTsaq Xen Tenioy
oIy SOousnTJul ®OM®>HD @C..muwu_pm MOTH
vet
(81-Gz uotienby) = a ‘sak I1
zT peae 0 ¢
ON Z/ N G°T < N N =i
vene a0 ¢
ON ¢y/od 0oLz < o N ST
reae a0 ¢
(9T-6z I0 G1-Gz uotienby) y/od 0 o n
o
ON 0002 €66 o
¥ 4 od
OoN 00LY G90€ A - A= A
a T4
ON 00LY 819¢ A=A
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
aa 9 a4 o 4
y/od  819¢ = d (& - 28) + A= 1A
ad
0 uotjenby butrsn 000°T = 4
okt
(6-G¢ 10 g-Gz uotrjenby) = 1
Ssea1y °9DISATQ ZTIA JO UOTIRWTIISH
ydod €66 819¢ da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 22670 AHJ ‘jusuisnfpe s7oTysa Aaesy

313 dwex jusoelpe 03 9oue3lSTd
dwex jueoelpe Jo adAL
dwex jusoelpe JO UOT1TSOd
yda dwex jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

13 sueT T908p/[°00r puUODaS JO yibusT
33 00§ sueT Te08p/Te00® 3sIT3 JO yibueTd
yda [37 dwex uO LSWNTOA
ydu 0°G¢ dwex uo peosds MOTJI-9914
T dweI UT sSaueT JO JaquUNN
1ybty Aemssaz 3o opTS

ejeq dwey 3FJO
yda T00€ Kemsa1J UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
sbiasaTqQ sTsATeue Jo odAlL

eleq Aemsoxy

dwex JJo0 p¥ Axxsj STTeH 2e
PTTnd ON 0702

Py Axasg sSTTeH

am :uotTadTaosaq
:Ie9x STsATeuy
1UOT3OTPSTIAND

uoTjounp

0¢-I

1Z2°G oseoaTay suoTiounp dwey pue sdwey :+SOH

daM 0¢-1I :ToARII JO ITQq/Aemsaig
:potaad swI3l STSATeuy
60/91/2 :pawxogaad s3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
TT®x1308 :3shTeuy
sTsATeuy abisaT(d
rTTRW-F
Xeq i2uoydg




*saseo
yons utT paidoadxs aIe burnsnb TeooT swos pue suorieasdo Io0od (0G0 ueyl
I93e91b soTleI SWNToA 3 TT9M o3eisado jJou op sjuswbss butaesm 5 odAL "T
*saseo
yons uT paidoadxs sIe burtnsanb TeooT swos pue suorieasdo Iood "(08°0 UeRYL
I93e91b soTleI swnioa e TTamMm =23eiado jJou op sijuswbss butaesm g =2dAl "y
*saseo
yons uT paj3dadxs sIe buTnenb TeooT swos pue suorieasdo Iood ‘0Z°0 ueyl
I93e91b soT3ea swnyoa 3 TTaMm s3eisdo jJou op sjuswbss y odAL SueT-9ATA b
* (0 °dA1L) 00G‘c ‘(g °odAL) 000‘% ‘(¥ =dAl)
y/od Q0g‘z :°31ex1 MOTJ buTaesm soTgemoTTe wnwIxew Aq pauTerlsuod Ajrtoededn *J
*sased
yons utT paidadxs aIe burnsanb TeooT swos pue suorieasdo Io0od GET(Q uUeYL
I93e91b soT3el swnToA 3 TToMm 23eisdo jou op sjuswbss y odAl suel-inog o
*sased
yons uT po3doadxs aIe buTtnanb TeooT swos pue suorieasdo Iood Gyt (Q ueyl
I93e91b soTleI swnioa e TT9mMm =3eisado jJou op sijuswbss y odAl suel-99I1yl P
*SUOTATPUOD HbuTjzeaado PLUTRIISUOD IL9puUNn sanddo Ajroeded °O
*A3toedeo Aemssiy oTseq Aq pauteilsuod Ajtoededn - q
s ,.suotjounp

dwey pue sdwey, ‘Gz I93deyd Jo seianpsooad syl HuUTsn sesie 9HISATP

pue obHbiow POIRTOST SB pojesaIl oIe

4 0062 00T
P 0%°0 60°0
° 0S°0 SG°0
q 0S€T LSTT
® 00S¢€ TZ61
230N UMWTXeR pozATeuy

©30N °95 popooOXd XBW FI

y/od
y/od
y/od

utT/Tw/od
ydu

sjuswbag HUTALSM UO SUOTIRITWIT

‘13 006Gz ueyl Is9buoT sjuswbess buraesm e

:S230N

(33) ualbusr butaesy

¥ ‘oT3ex butaeepm

YA ‘OT3eI SWNTOA

(Tdydod) =221ex mMOTI 9beviaay
MA ‘s3I MOTJ butaesym

SE9h yo “‘swnioa Inoy-TIng e se Ajrtoede)
0GTS O ‘s3ex MOTJ =3nutw-GgT ©e se A3toede)
z026S go ‘uoT3Tpuod oseq Jo Ajroede)d

o} SOT ‘20TAJS2S JO TaaaT
6€£°92 a ‘A3tsusp juswbss butaesm
G8 €W S ‘psads jusuwbss butaespm

A3Toede) pue 90TAISS JO TaaaT ‘AiTsusg

psuteIjlsuodufn

00°€ (L-%Z 3ITATUXH)

86°1

‘poadg uswbes buTseom

ST uortjeisado Jo odAL

(xeu) MN ‘sSaueT JO ISCWNU WNWTXER

(L-%Z 3TATYxd) MN ‘uorieasdo psuteIlsuodun

103 poxtnbal sauel JO Iaquny

v Ev 0Z°v¥ TS ‘speads buTaeem-uou pue bHuTaeaMm
76°0 88°0 TM ‘702310®J A3Tsus]luTr buTaesm
09°0 09°0 (9-%¥Z 3TATUXd) P
0T"T 08°0 (9-¥z 3TATUXHE) °
00°9 0e"¢ (9-%z 3TATuUxXd) 9q

0200°0 80°0 (9-%Z 3TATUXd) *®

butaresm-uoN butaespm

spoads HuTaesM-UON pue bHuTaesym

y/od TPLT 08T 61€ET [4%4 A ‘o3RI MOTH
00°T 00°T 00°T 00°T d3 ‘3usuisnlpe uotierndod IaaTIQ
688°0 066°0 6€6°0 066°0 AHJ ‘3jusuisnlpe oToTyas Aaesy
[2n [2n [2n 21 b3 ‘dDd °oTOoTysA TrUOT3IRDIDSY
ST ST ST G T ‘gDd sesng pue s)ONIJL
% 0 0 0 0 SOTOTYsA TRBUOTIJIERDIDSY
% S¢ 4 €T 4 sesng pue syonig
o L8E Sh 0T€¢ 8S GIA ‘sunioa UTw-GT esd
06°0 06°0 06°0 06°0 AHd ‘I030®J Inoy-xesd
u/ysa €6€T 191 STTT L0Z A ‘awnTop
o-d a-v a-4g o-Y
A A A A
butaeapm butnesm-uoN

60°0
G50
o)
Tu
T=aA9T
a3 002T T
€ N
ydu 59 A4S

SuUOT3TPUOD Ssedg Ispun Y/od 03 UOTSISAUOD

¥ ‘oT3iex butaesym
YA ‘OT3eX 2wWnTOoA
odA3 butaespm
yabue
apean
odA3 utexasl

‘yabus1 jJuswbes bHuTaeom
‘soueT JO Isqunu butaespm
‘poads MOTI-921F Aemaaig

sandur

yinos 19 sn 03 Py Axred STTeH woIJ dgM 0Z-I

PTTnd ON 0702

yanos 19 sn 03 Py Axred STTeH

:uotTadTaosaq
:Ie9x STsATeuy
tUoOT3OTPSTIAND
:uoT1ed0T buTArSM

daM 0¢-1I :ToARII JO ITQq/Aemsaig
:pOTISg SWIL STSATeuy
60/91/¢ fpawIogasd =3ed
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
T1921308 :3siATeuy
sTsATeuy TeuotTieaadQ
rTTew-3
xeg rauoyg

1Z°G oseoTay buraesm Aemss1d :+SDOH




¢l

*saseo
yons utT psidosdxs sie burtnsnb TeooT swos pue suorjieisdo 100gd QG0 ueyl
I93e91b soTleI SWNToA 3 TT9M o3eisado jJou op sjuswbss butaesm 5 odAL "T
*saseo
yons uT paidoadxs sIe burtnsanb TeooT swos pue suorieasdo Iood "(08°0 UeRYL
I93e91b soTleI swnioa e TTamMm =23eiado jJou op sijuswbss butaesm g =2dAl "y
*saseo
yons uT paj3dadxs sIe buTnenb TeooT swos pue suorieasdo Iood ‘0Z°0 ueyl
I93e91b soT3ea swnyoa 3 TTaMm s3eisdo jJou op sjuswbss y odAL SueT-9ATA b
* (0 °dA1L) 00G‘c ‘(g °odAL) 000‘% ‘(¥ =dAl)
y/od Q0g‘z :°31ex1 MOTJ buTaesm soTgemoTTe wnwIxew Aq pauTerlsuod Ajrtoededn *J
*sased
yons utT paidadxs aIe burnsanb TeooT swos pue suorieasdo Io0od GET(Q uUeYL
I93e91b soT3el swnToA 3 TToMm 23eisdo jou op sjuswbss y odAl suel-inog o
*sased
yons uT po3doadxs aIe buTtnanb TeooT swos pue suorieasdo Iood Gyt (Q ueyl
I93e91b soTleI swnioa e TT9mMm =3eisado jJou op sijuswbss y odAl suel-99I1yl P
*SUOTATPUOD HbuTjzeaado PLUTRIISUOD IL9puUNn sanddo Ajroeded °O
*A3toedeo Aemssiy oTseq Aq pauteilsuod Ajtoededn - q
s ,.suotjounp

dwey pue sdwey, ‘Gz I93deyd Jo seianpsooad syl HuUTsn sesie 9HISATP

pue obHbiow POIRTOST SB pojesaIl oIe

4 0062 000T
P 0%°0 LO"0
° 0S°0 8L 0
q 0S€T 80TT
® 00S¢€ SELT
230N UMWTXeR pozATeuy

©30N °95 popooOXd XBW FI

y/od
y/od
y/od

utT/Tw/od
ydu

sjuswbag HUTALSM UO SUOTIRITWIT

yo

‘13 006Gz ueyl Is9buoT sjuswbess buraesm e

1 S230N

(33) ualbusr butaesy

¥ ‘oT3ex butaeepm

YA ‘OT3eI SWNTOA

(Tdydod) =221ex mMOTI 9beviaay
MA ‘s3I MOTJ butaesym

‘swnToA INOoy-TInjy e Se

O ‘53BI MOTJ 93NUTW-G] B SE

a
16°6¢
90°LE

A3Toede) pue 90TAISS JO TaaaT ‘AiTsusg

psuteIjlsuodufn

00°€ (L-%Z 3ITATUXH)

Sv°T

Jqo ‘uoT3TPuUOD Iseq Jo
SOT ‘soTaxss

A3Toede)
Katoede)
A3toede)
Jo TanaT

a ‘A3tsusp juswbss butaesm
S ‘psads jusuwbss butaespm

‘poadg uswbes buTseom

ST uortjeisado Jo odAL

(xeu) MN ‘sSaueT JO ISCWNU WNWTXER

(L-%Z 3TATYxd) MN ‘uorieasdo psuteIlsuodun

103 poxtnbal sauel JO Iaquny

I8° 1€ 78 8¢ TS ‘speads buTaeem-uou pue bHuTaeaMm
LZ 2 T 1 TM ‘702310®J A3Tsus]luTr buTaesm
09°0 09°0 (9-%¥Z 3TATUXd) P
0T"T 08°0 (9-¥z 3TATUXHE) °
00°9 0e"¢ (9-%z 3TATuUxXd) 9q

0200°0 80°0 (9-%Z 3TATUXd) *®

butaresm-uoN butaespm

spoads HuTaesM-UON pue bHuTaesym

y/od 0€T G09T 9¢T 9v e A ‘97eT MOTJH
00°T 00°T 001 001 d3 ‘3usuisnlpe uotierndod IaaTIQ
56670 688°0 zS6°0 S566°0 AHJ ‘3jusuisnlpe oToTyas Aaesy
[4" Z°1 T 21T ¥Md ‘dDd STOTUSA JRUOT1IESID9Y
1 G 1T G T G T 13 ‘E0d sosng pue syonig
% 0 0 0 0 SOTOTYsA TRBUOTIJIERDIDSY
% T S¢ 0T T sesng pue syonig
o €€ LSGE €€ 98 GIA ‘sunioa UTw-GT esd
06°0 06°0 06°0 06°0 AHd ‘I030®J Inoy-xesd
u/ysa LTT 78¢CT LTT 0Te A ‘awnTop
o-d a-v a-4g o-Y
A A A A
butaeapm butnesm-uoN

L0°0
8L°0
o)
Tu
T=aA9T
a3 000T T
z N
ydu 59 A4S

SuUOT3TPUOD Ssedg Ispun Y/od 03 UOTSISAUOD

¥ ‘oT3iex butaesym
YA ‘OT3eX 2wWnTOoA
odA3 butaespm
yabue
apean
odA3 utexasl
‘yabus1 jJuswbes bHuTaeom

‘soueT JO Isqunu butaespm
‘poads MOTI-921F Aemaaig

sandur

sAy uojbuTrtysem 03 yanos 19 SO woxF gMm 0Z-I

PTTnd ON 0702

Ay uo3lbuUTYSEM O3 Y3Inos 19 sn

:uotTadTaosaq
:Ie9x STsATeuy
tUoOT3OTPSTIAND
:uoT1ed0T buTArSM

daM 0¢-1I :ToARII JO ITQq/Aemsaig
:pOTISg SWIL STSATeuy
60/LT/C ipawIojied °3eq
DUI JI9FJeUdS-To9N :-0p/Aousby
T1921308 :3siATeuy
sTsATeuy TeuotTieaadQ
rTTew-3
xeg rauoyg

1Z°G oseoTay buraesm Aemss1d :+SDOH




€L

ydw L*LS = S ‘seToTysA TTe 103 peoads uesw ooedg
ydur ¥/N = ow ‘ssueT 193no utr poads uesw soedg
ydu L°LG = mw ‘eaxe sdousnTjur dwex uTl pssds uesw oo0eds

9T1€°0 = mZ ‘sTgetien pssds s3eIpPSWIS]UT

uoTjewTlsy poadg

g9 20UusnTIuT JO seaie COHMUCS.m \mMwauw\QEmu JI0J S0TAISS JO T=aAST
¥ [ ¥ 51
utr/Tu/od L°9T = T 1290070 - A 8L00'0 + A BFELOO'0 + GLF'G = a ‘A3rsusqg
(4 23ou w.,mv UoTjeuTWI=l=ag SO0 TAISS JO TS4A9T
i z1
OoN 00%¥ TIGLT N
JUOTQRTOTA 9TqeaITs=ad Xen Teniovy
©oJIy 90uSsnTJUul 9HISK HuTILUY MOTJT
YZT
(8-Gz uotjenbu) = A 'sek 31
z1 peae  I0 ¢
ON N\ A G°T < N N ST
vene a0 ¢
ON ¢y/od 0oLz < o A ST
reae a0 ¢
(6-Gz 710 p-Gz uoTienbyd) y/od 0 A n
04
ON 00LY 0L6T o
¢d SOT wnuTxeR Tenioy
syooy) A3toeded
WA a 4
y/od I6LT = ( d) & = A
Wd
0 uotjenby butrsn 000°T = 4
od
(€-Gz 10 z-Gz uotienby) = 1
Sea1y 9DISW ZTA JO UOTIRWTISH
ydod 61C TSLT da ‘es3ex MOT4
00°T 00°T d3y ‘zo3oey uotrjerndod ISATIQ
066°0 688°0 AHJ ‘jusuisnfpe s7oTysa Aaesy

Tw

P o

>

yda

[ Z°1
S°T S°T

Tw Tu
ToasT ToasT
0 0
Z ¥4
7S 68¢€
06°0 06°0
S6T 07T

dwey

jusoelpy durey ARemsoig

SUOT3TPUOD oseg Iopun

¥d ‘D4 STO0TYSA TRUOTIRSID3Y
I3 ‘"IDd sesng pue syoniy
y3ibuesi
apeIn
:9dAy utexasl
SSTOTUSA TRUOTIESIDDY
sasng pue syoniL
GTA ‘swnToA UTW-GT Xead
AH4 ‘I030®J Inoy-3esd
(uda) A ‘sumtop

sjusuodwo) uoT3IouUNnp

y/od 03 UOTSISAUOD

313 dwey 3jusoelpe 03 9oue3lsSTQ
dwey jueoelpe Jo adAL
dwey 2jusoelpe JO UOT1TSOd
yda dwey 2jusoelpe uO SWNTOA
ON ;3sTxo dwea jusdelpe ss0(q
(s3stxa suo JT) eleq dwuey jusdelpy

a7 sueT T909p/T200® PuUODSS JO yibusT]
33 059 suel [209p/[900B 3SITI JO yibusrl
yda G611 dwex uO LSWNTOA
ydu 0°Gz dwex uo peads MOTI-9914
T dwex UT saueT JO ISqUNN
1ybty Aemssaz 3o opTS

eleq dwey uQ
yda 1091 Aema9IF UO SWNTOA
ydu 0°G9 Aemso13 uo poads MOTI-9014
z Aemo91J UT ssueT JO ISqUnN
abxsn sTsATeue Jo odAlL

eleq Aemsoxy

dwex uo say uolbutysem e gM QZ-1I :uotTadTaosaq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
oAy uolbutysepm uoTjounp
gM 0z-I :T°sAeIl JO ITQ/Aemssig
:potaad swI3l STSATeuy
60/LT/C :pswzogasd s3eq
"DUI I93JJPUYOS—-TO9N :-0p/Aousby
T1921308 13sATeuy

STsATeuy obIsR
tTTRW-H
xeg rauoyg

1z°G oseaTay suotTiounpy duey pue sduey

*+SDOH




V.

‘ydu GG ueyl ssaT ST poads MOTI-9913F uUaym poa3nduwod 30U I8 SITNSSI [[RISAQ

g

SOT

‘90TAIDS JO TaAdT7

ut/tu/od €761 a ‘Aatsusqg
4 N ‘ssuel JO IaqunN
y/Tu 0°G9 S ‘poads aeo-isbusssed sbeasaay
u/Tu 0769 Sdd ‘psads mOTI-9314
ut/y/od €66 da ‘es3ex MOTI
saInses) 20UPWIOIISJ PuB SOT
Aemso1g ueqin
U/t 0799 Sdd ‘poads mMOTF-901d
U/ Tw S ¥ NJ ‘3uswisnlpe saueT JO IaquNN
Y/ Tw 0°0 a13 ‘ausw3snlfpe A3Tsusp sbueyoisiul
Y/ Tw 0°0 0T13F ‘juswasnlpe soueIESTO TeISIET
U/t 0°0 MT3 ‘jusuisnlpe yiptm SueT]
/T 0799 sddd 10 sdd
paansesy :psads moTJ-°9141
4 N ‘sauel JO Iaqunpy
Tw/sbueyoarsiut 05 0 A3Tsusp sbueyoasiurl
17 0°9 SouBIESTO TeI=31eT ISpPTnoys-31ybTty
33 0°¢t Y3Iptm suetd
sjuswlsnlpy pue sandul paadg
ut/y/od €66 da “‘s3eI1 MOTA
00T dy ‘zo30e3 uotierndod IsATIQ
€680 AHF ‘3juswisnlpe o70Tysa AaesH
(2 ¥d ‘d0d ST2TysA TeRUOTI®LI08Y
S 1 13 ‘@0d s°8sng pue s)onig
Tw 0070 yabus1 juswbeg
% 00°0 SpeIn
TonaT :9dAky utexasl
5 0 SSTOTUSA TRUOTIRSIDDY
o vz sasng pue syoniJ
A [%74% GTA ‘swnToa UTW-GT 3eed
06°0 AHd ‘I030BJ Inoy-xesd
y/ysa 96GT A ‘SwnToA
sjuswisnlpy pue sandul MmoTJd
°bptag I9ATY SW 3 dM 0z-I :uotidradseq
pPTTnd ON 0%0¢ 1aeox stsATeuy
1UOT3OTPSTINL
2bpTag I9ATY SK toL/woxg
am 0¢-I 1u0T1091TQ/AeMmasad
:pOTISg SWIL STSATeuy
60/LT/2 fpawIogasd =3ed
"DUI I93JJPUYOS—-TO9N :Auedwo) x0 Adousby
TI®310s :3shTeuy
sTsATeuy TeuotieaadQ
tTTRW-H
1xeq rauoyg
12°G osesaTay siusuwbsg Aemesrg oTsedg :+SOH




, b\
1-20 Westbound:

s PM Peaks 1,596
I-20 Eastbound Trucksli r

PM Peak:1,646
Trucks: 24% _

Washington Ave. 0n~R§inp
PM Peak: 195
Trucks: 2%

Washmiton Ave. Off Ramp:
PM Pe
‘Trucks: 2%

Ave. p:”
 PM Peak: 1%8 ' . _ Y e : -
B rucksi gl D O N 1-20 Westbound: . - - 28, [
' - PM Peak: 1,828 y :
Washlngton Ave. On Ramps : . Trucks: 20% US 61 South On Ramp:
~%  PM Peak: 592 R o e : ' PM Peak: 234
Trucks: 2% : : L e : T Trucks: 4% _
' ‘“:; § e~ e e ) U861 South Off Ramp: _
Y L4 ) _—— PM Peak: 1,276 1-20 Westbound:
«1-20 Eastbound o A & _ . e ———e - Trucks: 11% PM'Peak: 2,870
PM Peak: 2,100 /= T i g —— = Trucks: 1%
Trucks: 19% Nt s> : ' . — .

fun .
y : ) . ; . ll;ﬁOPEa?(tbggqql
o _—use1 Som gff Ilzaan % '\ | 7, : L adei

/ US 61 South On Ramp
PM Peak: 1,517
Trucks: 13%

% Off Ramp:
P eak: 412

I.L NEEL-SCHAFFER ALTERNATE A TRAFFIC VOLUMES (2040 NO BUILD) FIGéJRE

- Solutions you can build upon




17:500".

-
s

Halls Fer
PM Peak: 362

PM Peak: 391
4-"'Trucks: 2%

PM Peak:"205
—>Trucks: 2%

' aWe. Off Ramp:
PM Peak: 1

e

L)
13

_ P "PM Peak: 458
-\‘! wedrucks: 2%
R
PMPeak: 732

Trucks: 2%_>

S A L N L
: g '/.,j)‘\*ﬁ——- .

WY

L 2 r b 5 ) Ay i ‘ 3 2 . 32 o' e h - i " i : 2 ¥ 4 £
" b s - , i Ty ] a7 E = 54 v Fo /. 4 R k. Lo - y T PR T - "4 .

- FIGURE
I"@ NEEL-SCHAFFER ALTERNATE A TRAFFIC VOLUMES (2040 NO BUILD) 9

= Solutions you can build upon




L

o
[

6L€ Mead Wd™ T 4

<« PM Peak: 176 I;ﬁ.°p""e§“35823’ P
eak: eak:
Indiana Ave. Off Ramp: Trucks: 2° - : . 470"
2 PM Poak: 263, - T il IVERS: S 2 Sl Trockapti® % PM Peak: 150
j Trucks: 2% ~ PM Peak: 106 8% SNt A Trucks; 2%
v # n . o o, % J ) e
ol ORGSO - : - Trucks: 2% ) - S ;
L2 — : 0 : g PM Peak: 114_
; . . Trucks: 2%

I PM Peak:- { ' 1-20'Eastbound: _
" Tricks: PM Peak: 3,778 ; '
- . Trucks: 15% PM Peak: 271

_'PM Peak: 146 Trucks: 2%
“Trucks: 2%' S
P % ; PN Béak: 233
: . Trucks: 2%
oy s

- £

]

&

|.|= NeeElL-SCHAFFER ALTERNATE A TRAFFIC VOLUMES (2040 NO BUILD)

Solutions you can build upon

o

.
o

%2 :SHoniy

%2 :s)aniy
€8t Head.d

: Clay St. Off Ramp:

PM Peak: 519
Trucks: 2%

7

1":500°

T FIGURE
10




al

st. Off Rani‘p.
APeak: 361

1":500°

us 61 North On Ramp: SR 27, Off Ramp: / 5
PM Peak: 1,215 . PM Peak: 153
Trucks: 5% Trucks: 3%

~

I20Eastbound' .

PM Peak::3,556 “ *
_ﬂucks:’ 16% , *«1,,_.

PM Peak: N NN N ' -
Trucks: 16% W = : : : 5
g\ / : US 61 North Off Ramp:
PM Peak: 420
Trucks: 18%

'SR 27 Off Ramp: A
PM Peak: 234 Al
Trucks: 1% N

Us 61 Noith Off Ramp:
" ' PM:Peak: 1,525 ™
“ s, Trucks: 7% ' Ilfb Westhound:

\
X, ) PM Peak: 2,226
o / Trucks: 24% oy’

: 1-20 Eastbound:
@ PVl Peak: 2,29

FIGURE
||L NeeEL-SCHAFFER ALTERNATE A TRAFFIC VOLUMES (2040 NO BUILD) 11

- Solutions you can build upon




Traffic Analysis Reports:
Alternate B
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 EB

From/To:

Jurisdiction:

Analysis Year:
Description: 1-20 EB at

MS River Bridge

2040 Alt B
MS River Bridge

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1646 veh/h
0.90
457 Y
24 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.893
, fp 1.00
1024 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
1024 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
15.8 pc/mi/lin

Level of service,

Overall results are not computed when free-flow speed is less than 55 mph.

LOS

B
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Ramps and Ramp Junctions Release 5.21

HCS+:
Phone: Fax:
E-mail:
Diverge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

2/17/09

1-20 EB

Washington Ave

2040 AIt B

1-20 EB at Washington Ave off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph

Volume on freeway 1646 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 25.0 mph

Volume on ramp 138 vph

Length of first accel/decel lane 700 ft

Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 592 vph

Position of adjacent ramp Downstream

Type of adjacent ramp on

Distance to adjacent ramp 800 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 1646 138

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, vi15 457 38

Trucks and buses 24 2

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp
592
0.90
164
2

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.893 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 2048 155 664 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation O
FD
v =v + (v-v)P = 2048 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 2048 4700 No
Fi F
vV =V -V 1893 4700 No
FO F R
\Y 155 1900 No
R
v v 0 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 2048 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 15.6 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, D = 0.572

Space mean speed in ramp influence area, SS = 51.8 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 51.8 mph
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unconstrained operation, Nw (Exhibit 24-7) 1.02
HCS+: Freeway Weaving Release 5.21 Maximum number of lanes, Nw (max) (Exhibit 24-7) 3.50
Type of operation is Unconstrained
Weaving Segment Speed, Density, Level of Service and Capacity
Weaving segment speed, S 58.21 mph
Weaving segment density, D 14.52 pc/mi/ln
Phone: Fax: Level of service, LOS B
E-mail: Capacity of base condition, cb 6344 pc/h
Capacity as a 15-minute flow rate, c 5639 pc/h
Operational Analysis Capacity as a full-hour volume, ch 5075 pc/h

Analyst: Sorrell Limitations on Weaving Segments

Agency/Co. : Neel-Schaffer Inc

Date Performed: 2/17/09 If Max Exceeded See Note

Analysis Time Period: Analyzed Maximum Note

Freeway/Dir of Travel: 1-20 EB Weaving flow rate, Vw 769 4000 a

Weaving Location: Washington Ave to US 61 South Average flow rate (pcphpl) 845 2350 b

Jurisdiction: Volume ratio, VR 0.30 0.80 c

Analysis Year: 2040 Alt B Weaving ratio, R 0.30 N/ZA d

Description: 1-20 EB from Washington Ave to US 61 South Weaving length (ft) 1500 2500 e

Notes:
Inputs a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp

Freeway free-flow speed, SFF 65 mph Junctions™.

Weaving number of lanes, N 3 b. Capacity constrained by basic freeway capacity.

Weaving segment length, L 1500 ft c. Capacity occurs under constrained operating conditions.

Terrain type Level d. Three-lane Type A segments do not operate well at volume ratios greater
Grade % than 0.45. Poor operations and some local queuing are expected in such
Length mi cases.

Weaving type B e. Four-lane Type A segments do not operate well at volume ratios greater

Volume ratio, VR 0.30 than 0.35. Poor operations and some local queuing are expected in such

Weaving ratio, R 0.30 cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
Conversion to pc/h Under Base Conditions (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater
Non-Weaving Weaving than 0.20. Poor operations and some local queuing are expected in such
\ \ \ \ cases.
A-C B-D A-D B-C h. Type B weaving segments do not operate well at volume ratios greater

Volume, V 1314 112 194 480 veh/h than 0.80. Poor operations and some local queuing are expected in such

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 cases.

Peak 15-min volume, v15 365 31 54 133 \% i. Type C weaving segments do not operate well at volume ratios greater

Trucks and buses 25 1 15 2 % than 0.50. Poor operations and some local queuing are expected in such

Recreational vehicles 0 0 0 0 % cases.

Trucks and buses PCE, ET 1.5 1.5 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.889 0.995 0.930 0.990

Driver population adjustment, fP 1.00 1.00 1.00 1.00

Flow rate, v 1642 125 231 538 pc/h

Weaving and Non-Weaving Speeds
Weaving Non-Weaving

a (Exhibit 24-6) 0.08 0.0020

b (Exhibit 24-6) 2.20 6.00

c (Exhibit 24-6) 0.70 1.00

d (Exhibit 24-6) 0.50 0.50

Weaving intensity factor, Wi 0.41 0.21

Weaving and non-weaving speeds, Si 53.90 60.31

Number of lanes required for
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HCS+: Freeway Weaving R

Mark Sorrell
Neel-Schaffer Inc

Phone: Fax:
E-mail:

Operational Analysis

elease 5.21

Analyst: Sorrell
Agency/Co.: Neel-Schaffer Inc.
Date Performed: 1/30/09
Analysis Time Period: PM Peak
Freeway/Dir of Travel: 1-20 Eastbound
Weaving Location: US 61S to Halls Ferry
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 EB between US 61 South to Halls Ferry Rd off ramp
Inputs
Freeway free-flow speed, SFF 65 mph
Weaving number of lanes, N 4
Weaving segment length, L 1700 ft
Terrain type Level
Grade %
Length mi
Weaving type B
Volume ratio, VR 0.47
Weaving ratio, R 0.20
Conversion to pc/h Under Base Conditions
Non-Weaving Weaving
\ \ \ \
A-C B-D A-D B-C
Volume, V 1473 272 321 1245 veh/h
Peak-hour factor, PHF 0.90 0.90 0.90 0.90
Peak 15-min volume, vi15 409 76 89 346 \
Trucks and buses 12 2 2 13 %
Recreational vehicles 0 0 0 0 %
Trucks and buses PCE, ET 1.5 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2
Heavy vehicle adjustment, fHV 0.943 0.990 0.990 0.939
Driver population adjustment, fP 1.00 1.00 1.00 1.00
Flow rate, v 1734 305 360 1473 pc/h
Weaving and Non-Weaving Speeds
Weaving Non-Weaving
a (Exhibit 24-6) 0.08 0.0020
b (Exhibit 24-6) 2.20 6.00
c (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
Weaving intensity factor, Wi 0.56 0.48
Weaving and non-weaving speeds, Si 50.25 52.15

Number of lanes required for

unconstrained operation, Nw (Exhibit 24-7) 2.09
Maximum number of lanes, Nw (max) (Exhibit 24-7) 3.50
Type of operation is Unconstrained

Weaving Segment Speed, Density, Level of Service and Capacity

Weaving segment speed, S 51.24 mph
Weaving segment density, D 18.89 pc/mi/ln
Level of service, LOS B

Capacity of base condition, cb 7530 pc/h
Capacity as a 15-minute flow rate, c 7104 pc/h
Capacity as a full-hour volume, ch 6394 pc/h

Limitations on Weaving Segments

If Max Exceeded See Note

Analyzed Maximum Note

Weaving flow rate, Vw 1833 4000 a
Average flow rate (pcphpl) 968 2350 b
Volume ratio, VR 0.47 0.80 c
Weaving ratio, R 0.20 N/A d
Weaving length (ft) 1700 2500 e
Notes:

a. Weaving segments longer than 2500 ft. are treated as isolated merge and

diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions™.

Capacity constrained by basic freeway capacity.

Capacity occurs under constrained operating conditions.

Three-lane Type A segments do not operate well at volume ratios greater
than 0.45. Poor operations and some local queuing are expected in such
cases.

Four-lane Type A segments do not operate well at volume ratios greater
than 0.35. Poor operations and some local queuing are expected in such
cases.

Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
(Type A), 4,000 (Type B), 3,500 (Type C).

Five-lane Type A segments do not operate well at volume ratios greater
than 0.20. Poor operations and some local queuing are expected in such
cases.

Type B weaving segments do not operate well at volume ratios greater
than 0.80. Poor operations and some local queuing are expected in such
cases.

Type C weaving segments do not operate well at volume ratios greater
than 0.50. Poor operations and some local queuing are expected in such
cases.
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HCS+: Ramps and Ramp Junctions Release 5.

Phone: Fax:
E-mail:

Merge Analysis

21

Analyst: Sorrell

Agency/Co. : Neel-Schaffer Inc.
Date performed: 2/17/09

Analysis time period:

Freeway/Dir of Travel: 1-20 EB

Junction:
Jurisdiction:
Analysis Year: 2040 Alt B

Description: 1-20 EB at Halls Ferry Rd on ramp

Halls Ferry Rd

Freeway Data

Type of analysis Merge

Number of lanes in freeway 3

Free-flow speed on freeway 65.0 mph
Volume on freeway 2718 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 867 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent Ramp 527 vph
Position of adjacent Ramp Downstream

Type of adjacent Ramp off

Distance to adjacent Ramp 2825 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 2718 867

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, vi15 755 241

Trucks and buses 21 2

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

527

0.90

146

2

0

Level

vph

Heavy vehicle adjustment, fHV 0.905 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3337 973 591 pcph
Estimation of V12 Merge Areas
L = 3298.91 (Equation 25-2 or 25-3)
EQ
P = 0.604 Using Equation 3
FM
v =v (P )= 2014 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 4310 7050 No
FO
v v 1323 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 2014 4400 No
12 !

Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 24.3
R R 12 A
Level of service for ramp-freeway junction areas of influence C

pc/mi/ln

Speed Estimation

Intermediate speed variable, M = 0.353

Space mean speed in ramp influence area, SS = 56.9 mph
Space mean speed in outer lanes, SR = 62.0 mph
Space mean speed for all vehicles, SO = 58.4 mph

84



HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: Halls Ferry Rd to Indiana Ave

Jurisdiction:
Analysis Year:

2040 AIt B

Description: 1-20 EB from Halls Ferry Rd to Indiana Ave

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:
FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC

Interchange density adjustment, fID

Number of lanes adjustment, fN
Free-flow speed, FFS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

3585 veh/h
0.90

996 v

16 %

0 %

Level

0.00 %

0.00 mi

1.5

1.2

0.926

1.00

1434 pc/h/In
12.0 ft

6.0 ft

0.50 interchange/mi
3

Measured

65.0 mi/Zh
0.0 mi/h
0.0 mi/h
0.0 mi/h
3.0 mi/Zh
65.0 mi/h
Urban Freeway

1434 pc/h/In
65.0 mi/h
65.0 mi/h

3

22.1 pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:

Diverge Analysis

Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 EB

Junction:

Indiana Ave

Jurisdiction:
Analysis Year:

Description: 1-20

2040 Alt B
EB at Indiana Ave off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph

Volume on freeway 3585 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 527 vph

Length of first accel/decel lane 875 ft

Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 867 vph

Position of adjacent ramp Upstream

Type of adjacent ramp on

Distance to adjacent ramp 2825 ft

Conversion to

Junction Components

Volume, V (vph)

Peak-hour factor, PHF

Peak 15-min volume, vi15
Trucks and buses
Recreational vehicles

Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

pc/h Under Base Conditions

Freeway Ramp

3585 527

0.90 0.90

996 146

16 2

0 0

Level Level
0.00 % 0.00 %
0.00 mi  0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
867
0.90
241
2

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.926 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4302 591 973 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation O
FD
v =v + (v-v)P = 4302 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4302 4700 No
Fi F
VvV =V -V 3711 4700 No
FO F R
\Y 591 2000 No
R
v v 0 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 4302 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 33.4 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, D = 0.481

Space mean speed in ramp influence area, SS = 53.9 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 53.9 mph
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HCM Lane Addition Capacity Check

Location: 1-20 EB at Indiana Ave on ramp with resulting lane addition

This analysis follows the guidelines described on pages 25-9 and 25-10 in the Highway Capacity Manual, 2000 Edition. The analysis provides a capacity
check of the downstream of the lane addition, and no Level of Service is available. The capacity of the ramp roadway and the level of service on the
freeway after the lane addition are the best indicators to the likely operation. Summarized below is the capacity of the ramp roadway as well as the
downstream capacity. A freeway analysis for the resulting number of lanes was performed using HCS.

RAMP ROADWAY CAPACITY CHECK

Given: Calculated:
Ramp Roadway Volume 281 vph fry 0.99
Pr 2% VE 316 pc/h
PHF 0.90 Ramp Capacity 2000 pc/h
fo 1.00 Percentage of Ramp Capacity 16%
Single or Two Lane Ramp Single
Estimated Ramp FFS 35 mph
Exhibit 25-3. Approximate Capacity of Ramp Roadways
. Capacity (pc/h)
Free-Flow Speed of R , S i/h -
ree-Flow Speed of Ramps, Sex (mi/h) Single-Lane Ramps | Two-Lane Ramps
> 50 2200 4400
>40-50 2100 4100
>30-40 2000 3800
>20-30 1900 3500
<20 1800 3200
Source: Highway Capacity Manual 2000
DOWNSTREAM FREEWAY CAPACITY CHECK
Given: Calculated:
Volume 3339 vph fry 0.93
Pr 15% VE 3989 pc/h
PHF 0.90 Downstream Capacity 9400 pc/h
fo 1.00 Percentage of Downstream Capacity 42%
Free-Flow Speed 65 mph
Number of Lanes 4

Exhibit 25-7. Capacity

Values for Merge Areas

Freeway Free-Flow Speed (mi/h)

270
65
60
55

Maximum Downstream Freeway Flow, v (pc/h)

Number of Lanes in One Direction

Max Desirable Flow
Entering Influence

2 3 4 >4 Area, Vgy, (pc/h)
4800 7200 9600 2400/In 4600
4700 7050 9400 2350/In 4600
4600 6900 9200 2300/In 4600
4500 6750 9000 2250/In 4600

Source: Highway Capacity Manual 2000
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: Clay St to US 61 North
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 EB from Indiana Ave to CD Rd off ramp

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

3339 veh/h
0.90
928 v
15 %
0 %
Level
0.00 %
0.00 mi
1.8*
, ER 1.2
, FHV 0.893
, fp 1.00
1039 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
4
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 1.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
1039 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
4
16.0 pc/mi/lin

Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.
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HCM Major Diverge Areas

Location: Major Diverge of I-20 EB and US 61 N / Clay St Collector-Distributer Rd

Equation 25-12:

D = 0.0109x “E
N

D = Average density across all freeway lanes for a distance of 1500 ft upstream of diverge
(pc/mifln)

VE = Freeway flow rate approaching diverge area (pc/h/In)
N = Number of lanes on freeway segment approaching diverge area

Given:
Volume 3339 vph
P 15%
PHF 0.90
fo 1.00
N 4 lanes
Calculated:
fuv 0.93
Ve 3989 pc/h
D 10.9 pc/mi/in
LOS B

(Analysis performed as described on pages 25-16 through 25-17 of the HCM 2000)
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: Clay St to US 61 North
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 EB West of US 61 North Overpass

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1137 veh/h
0.90
316 \
25 %
0 %
Level
0.00 %
0.00 mi
1.8*
, ER 1.2
, FHV 0.833
, fp 1.00
758 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
758 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
11.7 pc/mi/lin

Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis

Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.
Date performed: 2/18/09
Analysis time period:
Freeway/Dir of Travel: 1-20 EB
Junction:
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 EB at C-D Road On Ramp east of US61N

Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 1137 vph

On Ramp Data
Side of freeway Right
Number of lanes in ramp 2
Free-flow speed on ramp 35.0 mph
Volume on ramp 1153 vph
Length of first accel/decel lane 325 ft
Length of second accel/decel lane 975 ft

Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 1137 1153 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, vi15 316 320 Vv
Trucks and buses 25 7 %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade % % %
Length mi mi mi

Trucks and buses PCE, ET 1.8* 1.5
Recreational vehicle PCE, ER 1.2 1.2

Heavy vehicle adjustment, fHV 0.833 0.966
Driver population factor, fP 1.00 1.00
Flow rate, vp 1516 1326 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 1516 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 2842 4700 No
FO
v v 0 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1516 4400 No
12 !
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16.8 pc/mi/lIn

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.274

Space mean speed in ramp influence area, SS = 58.7 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 58.7 mph

91



HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:

Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: East of US 61 North
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 EB east of US 61 North

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

2290 veh/h
0.90
636 v
24 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.893
, fp 1.00
1425 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
1425 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
21.9 pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Basic Freeway Segments Release 5.21

Mark Sorrell
Neel-Schaffer Inc

Phone: Fax:
E-mail:

Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/16/09
Analysis Time Period:
Freeway/Direction: 1-20 WB
From/To: East of US 61 North
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 WB east of US 61 North

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

2226 veh/h
0.90
618 \
24 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.893
, fp 1.00
1385 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
1.00 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 2.5 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
1385 pc/h/In
65.0 mi/h
eed, S 65.0 mi/h
2
21.3 pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCM Major Diverge Areas

Location: Major Diverge of I-20 WB and US 61 N / Clay St Collector-Distributer Rd

Equation 25-12:

D = 0.0109 x £
N

D = Average density across all freeway lanes for a distance of 1500 ft upstream of diverge
(pc/mifln)

VF = Freeway flow rate approaching diverge area (pc/h)
N = Number of lanes on freeway segment approaching diverge area

Given:
Volume 2226 vph
P 24%
PHF 0.90
fo 1.00
N 3 lanes
Calculated:
fuv 0.89
Ve 2771 pc/h
D 10.1 pc/mi/in
LOS B

(Analysis performed as described on pages 25-16 through 25-17 of the HCM 2000)

94




HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 WB
From/To: After C-D Rd Exit
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 WB West of US 61 North Overpass

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1156 veh/h
0.90
321 \
25 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.889
, fp 1.00
723 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
723 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
11.1 pc/mi/lin

Level of service,

Overall results are not computed when free-flow speed is less than 55 mph.

LOS

B
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HCM Lane Addition Capacity Check

Location: I-20 WB at C-D Road on ramp with resulting lane addition

This analysis follows the guidelines described on pages 25-9 and 25-10 in the Highway Capacity Manual, 2000 Edition. The analysis provides a capacity
check of the downstream of the lane addition, and no Level of Service is available. The capacity of the ramp roadway and the level of service on the
freeway after the lane addition are the best indicators to the likely operation. Summarized below is the capacity of the ramp roadway as well as the
downstream capacity. A freeway analysis for the resulting number of lanes was performed using HCS.

RAMP ROADWAY CAPACITY CHECK

Given: Calculated:
Ramp Roadway Volume 1675 vph fry 0.98
Pr 5% VE 1908 pc/h
PHF 0.90 Ramp Capacity 4100 pc/h
fo 1.00 Percentage of Ramp Capacity 47%
Single or Two Lane Ramp Two-Lane
Estimated Ramp FFS 45 mph
Exhibit 25-3. Approximate Capacity of Ramp Roadways
. Capacity (pc/h)
Free-Flow Speed of R ,S i/h -
ree-Flow Speed of Ramps, Ser (mi/h) Single-Lane Ramps | Two-Lane Ramps
> 50 2200 4400
>40-50 2100 4100
>30-40 2000 3800
>20-30 1900 3500
<20 1800 3200
Source: Highway Capacity Manual 2000
DOWNSTREAM FREEWAY CAPACITY CHECK
Given: Calculated:
Volume 2831 vph fry 0.92
Pr 17% VE 3413 pc/h
PHF 0.90 Downstream Capacity 7050 pc/h
fo 1.00 Percentage of Downstream Capacity 48%
Free-Flow Speed 65 mph
Number of Lanes 3

Exhibit 25-7. Capacity

Values for Merge Areas

Freeway Free-Flow Speed (mi/h)

270
65
60
55

Maximum Downstream Freeway Flow, v (pc/h)

Number of Lanes in One Direction

Max Desirable Flow
Entering Influence

2 3 4 >4 Area, Vgs, (pc/h)
4800 7200 9600 2400/In 4600
4700 7050 9400 2350/In 4600
4600 6900 9200 2300/In 4600
4500 6750 9000 2250/In 4600

Source: Highway Capacity Manual 2000
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/16/09
Analysis Time Period:
Freeway/Direction: 1-20 WB

From/To:
Jurisdiction:
Analysis Year:

C-D Rd On Ramp to Indiana Off

2040 AIt B

Description: 1-20 WB between C-D Rd On Ramp and Indiana Off Ramp

Flow Inputs and Adjustments

Volume, V 2831
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 786
Trucks and buses 17
Recreational vehicles 0
Terrain type: Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.922
Driver population factor, fp 1.00
Flow rate, vp 1138

Speed Inputs and Adjustments

veh/h

pc/h/In

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, 3
Free-flow speed: Measured
FFS or BFFS 65.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adjustment, fN 3.0
Free-flow speed, FFS 65.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 1138
Free-flow speed, FFS 65.0
Average passenger-car speed, S 65.0
Number of lanes, 3

Density, D 17.5

pc/h/In
mi/h
mi/h

pc/mi/lin

Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:

Diverge Analysis

Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 WB

Junction:

Indiana Ave

Jurisdiction:
Analysis Year:

Description: 1-20

2040 Alt B
WB at Indiana Ave off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 3

Free-flow speed on freeway 65.0 mph

Volume on freeway 2831 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 225 vph

Length of first accel/decel lane 975 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 1675 vph

Position of adjacent ramp Upstream

Type of adjacent ramp on

Distance to adjacent ramp 2380 ft

Conversion to

Junction Components

Volume, V (vph)

Peak-hour factor, PHF

Peak 15-min volume, vi15
Trucks and buses
Recreational vehicles

Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

pc/h Under Base Conditions

Freeway Ramp

2831 225

0.90 0.90

786 63

16 2

0 0

Level Level
0.00 % 0.00 %
0.00 mi  0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
1675
0.90
465
5

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.926 0.990 0.976
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3397 253 1908 pcph
Estimation of V12 Diverge Areas
L = 14687.88 Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation 6
FD
v =v +(v-v)P = 3397 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 3397 7050 No
Fi F
vV =V -V 3144 7050 No
FO F R
v 253 2000 No
R
v v 0 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 3397 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 24.7 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.451

Space mean speed in ramp influence area, SS = 54.6 mph
Space mean speed in outer lanes, SR =71.3 mph
Space mean speed for all vehicles, SO = 54.6 mph
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc
Date performed: 2/16/09
Analysis time period:
Freeway/Dir of Travel: 1-20 WB
Junction: Indiana Ave
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 WB at Indian Ave on ramp
Freeway Data
Type of analysis Merge
Number of lanes in freeway 3
Free-flow speed on freeway 65.0 mph
Volume on freeway 2606 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 500 vph
Length of first accel/decel lane 925 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 568 vph
Position of adjacent Ramp Downstream
Type of adjacent Ramp off
Distance to adjacent Ramp 2805 ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 2606 500 568 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, vi15 724 139 158 v
Trucks and buses 20 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Level Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.909 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3185 561 637 pcph
Estimation of V12 Merge Areas
L = 3054.06 (Equation 25-2 or 25-3)
EQ
P = 0.608 Using Equation 3
FM
v =v (P ) = 1938 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 3746 7050 No
FO
v \Y 1247 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1938 4400 No
12 !

Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 18.9
R R 12 A
Level of service for ramp-freeway junction areas of influence B

pc/mi/ln

Speed Estimation

Intermediate speed variable, M = 0.304

Space mean speed in ramp influence area, SS = 58.0 mph
Space mean speed in outer lanes, SR = 62.3 mph
Space mean speed for all vehicles, SO =59.4 mph
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Level of service, LOS c
HCS+: Basic Freeway Segments Release 5.21
Overall results are not computed when free-flow speed is less than 55 mph.

Phone: Fax:
E-mail:

Operational Analysis

Analyst: Sorrell

Agency or Company: Neel-Schaffer Inc.

Date Performed: 2/16/09

Analysis Time Period:

Freeway/Direction: 1-20 WB

From/To: Indiana Ave to Halls Ferry Rd
Jurisdiction:

Analysis Year: 2040 Alt B

Description: 1-20 WB between Indiana Ave and Halls Ferry Rd

Flow Inputs and Adjustments

Volume, V 3106 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 863 \
Trucks and buses 17 %
Recreational vehicles 0 %
Terrain type: Level
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.922
Driver population factor, fp 1.00
Flow rate, vp 1248 pc/h/In

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured

FFS or BFFS 65.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 3.0 mi/h
Free-flow speed, FFS 65.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1248 pc/h/In
Free-flow speed, FFS 65.0 mi/h
Average passenger-car speed, S 65.0 mi/h
Number of lanes, N 3

Density, D 19.2 pc/mi/lin
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Ramps and Ramp Junctions Release 5.21

HCS+:
Phone: Fax:
E-mail:
Diverge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

Description: 1-20 WB

2/16/09

1-20 WB
Halls Ferry Rd

2040 Alt B
at Halls Ferry Rd off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 3

Free-flow speed on freeway 65.0 mph

Volume on freeway 3106 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 568 vph

Length of first accel/decel lane 300 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 500 vph

Position of adjacent ramp Upstream

Type of adjacent ramp on

Distance to adjacent ramp 2805 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 3106 568

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, vi15 863 158

Trucks and buses 17 2

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp
500
0.90
139

2

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.922 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3744 637 561 pcph
Estimation of V12 Diverge Areas
L = 5160.99 (Equation 25-8 or 25-9)
EQ
P = 0.692 Using Equation 6
FD
v =v +(v-v)P = 2786 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 3744 7050 No
Fi F
vV =V -V 3107 7050 No
FO F R
v 637 2000 No
R
v v 958 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 2786 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 25.5 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.485

Space mean speed in ramp influence area, SS = 53.8 mph
Space mean speed in outer lanes, SR =71.3 mph
Space mean speed for all vehicles, SO = 57.4 mph
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unconstrained operation, Nw (Exhibit 24-7) 1.97
HCS+: Freeway Weaving Release 5.21 Maximum number of lanes, Nw (max) (Exhibit 24-7) 3.00
Type of operation is Unconstrained
Weaving Segment Speed, Density, Level of Service and Capacity
Weaving segment speed, S 56.10 mph
Weaving segment density, D 15.41 pc/mi/ln
Phone: Fax: Level of service, LOS B
E-mail: Capacity of base condition, cb 7574 pc/h
Capacity as a 15-minute flow rate, c 7499 pc/h
Operational Analysis Capacity as a full-hour volume, ch 6749 pc/h

Analyst: Sorrell Limitations on Weaving Segments

Agency/Co. : Neel-Schaffer Inc.

Date Performed: 2/16/09 If Max Exceeded See Note

Analysis Time Period: Analyzed Maximum Note

Freeway/Dir of Travel: 1-20 WB Weaving flow rate, Vw 1578 3500 a

Weaving Location: Halls Ferry Rd to US 61 South Average flow rate (pcphpl) 864 2350 b

Jurisdiction: Volume ratio, VR 0.46 0.50 c

Analysis Year: 2040 Alt B Weaving ratio, R 0.13 0.40 d

Description: 1-20 WB from Halls Ferry Rd to US 61 South Weaving length (ft) 2500 2500 e

Notes:
Inputs a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp

Freeway free-flow speed, SFF 65 mph Junctions™.

Weaving number of lanes, N 4 b. Capacity constrained by basic freeway capacity.

Weaving segment length, L 2500 ft c. Capacity occurs under constrained operating conditions.

Terrain type Level d. Three-lane Type A segments do not operate well at volume ratios greater
Grade % than 0.45. Poor operations and some local queuing are expected in such
Length mi cases.

Weaving type c e. Four-lane Type A segments do not operate well at volume ratios greater

Volume ratio, VR 0.46 than 0.35. Poor operations and some local queuing are expected in such

Weaving ratio, R 0.13 cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
Conversion to pc/h Under Base Conditions (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater
Non-Weaving Weaving than 0.20. Poor operations and some local queuing are expected in such
\ \ \ \ cases.
A-C B-D A-D B-C h. Type B weaving segments do not operate well at volume ratios greater

Volume, V 148 1410 184 1128 veh/h than 0.80. Poor operations and some local queuing are expected in such

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 cases.

Peak 15-min volume, v15 41 392 51 313 \% i. Type C weaving segments do not operate well at volume ratios greater

Trucks and buses 2 19 2 19 % than 0.50. Poor operations and some local queuing are expected in such

Recreational vehicles 0 0 0 0 % cases.

Trucks and buses PCE, ET 1.5 1.5 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.990 0.913 0.990 0.913

Driver population adjustment, fP 1.00 1.00 1.00 1.00

Flow rate, v 166 1715 206 1372 pc/h

Weaving and Non-Weaving Speeds
Weaving Non-Weaving

a (Exhibit 24-6) 0.08 0.0020

b (Exhibit 24-6) 2.30 6.00

c (Exhibit 24-6) 0.80 1.10

d (Exhibit 24-6) 0.60 0.60

Weaving intensity factor, Wi 0.39 0.30

Weaving and non-weaving speeds, Si 54.61 57.42

Number of lanes required for

102



HCM Lane Addition Capacity Check

Location: 1-20 WB at US 61 South on ramp with resulting lane addition

This analysis follows the guidelines described on pages 25-9 and 25-10 in the Highway Capacity Manual, 2000 Edition. The analysis provides a capacity
check of the downstream of the lane addition, and no Level of Service is available. The capacity of the ramp roadway and the level of service on the
freeway after the lane addition are the best indicators to the likely operation. Summarized below is the capacity of the ramp roadway as well as the
downstream capacity. A freeway analysis for the resulting number of lanes was performed using HCS.

RAMP ROADWAY CAPACITY CHECK

Given: Calculated:
Ramp Roadway Volume 234 vph fry 0.98
Pr 4% VE 266 pc/h
PHF 0.90 Ramp Capacity 2000 pc/h
fo 1.00 Percentage of Ramp Capacity 13%
Single or Two Lane Ramp Single
Estimated Ramp FFS 35 mph
Exhibit 25-3. Approximate Capacity of Ramp Roadways
. Capacity (pc/h)
Free-Flow Speed of R ,S i’h
ree-Flow Speed of Ramps, Ser (mi/h) Single-Lane Ramps | Two-Lane Ramps
> 50 2200 4400
>40-50 2100 4100
>30-40 2000 3800
>20-30 1900 3500
<20 1800 3200
Source: Highway Capacity Manual 2000
DOWNSTREAM FREEWAY CAPACITY CHECK
Given: Calculated:
Volume 1828 vph fry 0.91
Pr 20% VE 2235 pc/h
PHF 0.90 Downstream Capacity 9400 pc/h
fo 1.00 Percentage of Downstream Capacity 24%
Free-Flow Speed 65 mph
Number of Lanes 4

Exhibit 25-7. Capacity

Values for Merge Areas

Freeway Free-Flow Speed (mi/h)

270
65
60
55

Maximum Downstream Freeway Flow, v (pc/h)

Number of Lanes in One Direction

Max Desirable Flow
Entering Influence

2 3 4 >4 Area, Vgs, (pc/h)
4800 7200 9600 2400/In 4600
4700 7050 9400 2350/In 4600
4600 6900 9200 2300/In 4600
4500 6750 9000 2250/In 4600

Source: Highway Capacity Manual 2000
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 WB

From/To:
Jurisdiction:
Analysis Year:

US 61 S to Washington Ave

2040 AIt B

Description: 1-20 WB between US 61 South and Washington Ave

Flow Inputs and Adjustments

Volume, V 1828
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 508
Trucks and buses 20
Recreational vehicles 0
Terrain type: Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.909
Driver population factor, fp 1.00
Flow rate, vp 559

Speed Inputs and Adjustments

veh/h

pc/h/In

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, 4
Free-flow speed: Measured
FFS or BFFS 65.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adjustment, fN 1.5
Free-flow speed, FFS 65.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 559
Free-flow speed, FFS 65.0
Average passenger-car speed, S 65.0
Number of lanes, 4

Density, D 8.6

pc/h/In
mi/h
mi/h

pc/mi/lin

Level of service, LOS A

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 WB

From/To:
Jurisdiction:
Analysis Year:

US 61 S to Washington Ave

2040 AIt B

Description: 1-20 WB between US 61 South and Washington Ave

Flow Inputs and Adjustments

Volume, V 1828
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 508
Trucks and buses 20
Recreational vehicles 0
Terrain type: Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.909
Driver population factor, fp 1.00
Flow rate, vp 745

Speed Inputs and Adjustments

veh/h

pc/h/In

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, 3
Free-flow speed: Measured
FFS or BFFS 65.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adjustment, fN 3.0
Free-flow speed, FFS 65.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 745
Free-flow speed, FFS 65.0
Average passenger-car speed, S 65.0
Number of lanes, 3

Density, D 11.5

pc/h/In
mi/h
mi/h

pc/mi/lin

Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.
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HCM Lane Drop Capacity Check

Location: 1-20 WB Off Ramp at Washington Ave - Single lane drop

This analysis follows the guidelines described on page 25-16 in the Highway Capacity Manual, 2000 Edition. The analysis provides a
capacity check of the ramp roadway itself, and no Level of Service is available. The capacity of the ramp roadway and the level of
service on the freeway prior to the lane drop are the best indicators to the likely operation of a ramp resulting from a lane drop.

Given: Calculated:
Ramp Roadway Volume 427 vph fhv 0.99
P+ 2% Ve | 480 pc/h
PHF 0.90 Ramp Capacity |2000 pc/h
f 1.00 Percentage of Ramp Capacity 24%
Single or Two Lane Ramp Single
Estimated Ramp FFS 35 mph

Exhibit 25-3. Approximate Capacity of Ramp Roadways

Free-Flow Speed of Ramps, Sgg (mi/h)

> 50
>40-50
>30-40
220-30

<20

Capacity (pc/h)
Single-Lane Ramps | Two-Lane Ramps
2200 4400
2100 4100
2000 3800
1900 3500
1800 3200

Source: Highway Capacity Manual 2000
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 WB
Junction: Washington Ave
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 WB at Washington Ave on ramp
Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 1401 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 25.0 mph
Volume on ramp 195 vph
Length of first accel/decel lane 700 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 427 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp off
Distance to adjacent Ramp 1200 ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 1401 195 427 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, vi15 389 54 119 v
Trucks and buses 25 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Level Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.889 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 1751 219 479 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation O
FM
v =v (P )= 1751 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 1970 4700 No
FO
v v 0 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 1751 4400 No
12 !

Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16.4
R R 12 A
Level of service for ramp-freeway junction areas of influence B

pc/mi/ln

Speed Estimation

Intermediate speed variable, M = 0.314

Space mean speed in ramp influence area, SS = 57.8 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 57.8 mph
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:

Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 WB
From/To: MS River Bridge
Jurisdiction:
Analysis Year: 2040 Alt B
Description: 1-20 WB at MS River Bridge

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1596 veh/h
0.90
443 \
24 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.893
, fp 1.00
993 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
993 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
15.3 pc/mi/lin

Level of service,

Overall results are not computed when free-flow speed is less than 55 mph.

LOS

B
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= Solutions you can build upon
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 EB

From/To:

Jurisdiction:

Analysis Year:
Description: 1-20 EB at

MS River Bridge

2040 Alt C
MS River Bridge

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1646 veh/h
0.90
457 Y
24 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.893
, fp 1.00
1024 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
1024 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
15.8 pc/mi/lin

Level of service,

Overall results are not computed when free-flow speed is less than 55 mph.

LOS

B
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Ramps and Ramp Junctions Release 5.21

HCS+:
Phone: Fax:
E-mail:
Diverge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

Description: 1-20

2/17/09

1-20 EB

Washington Ave

2040 Alt C

EB at Washington Ave off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph

Volume on freeway 1646 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 25.0 mph

Volume on ramp 138 vph

Length of first accel/decel lane 700 ft

Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 592 vph

Position of adjacent ramp Downstream

Type of adjacent ramp on

Distance to adjacent ramp 800 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 1646 138

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, vi15 457 38

Trucks and buses 24 2

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp
592
0.90
164
2

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.893 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 2048 155 664 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation O
FD
v =v + (v-v)P = 2048 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 2048 4700 No
Fi F
vV =V -V 1893 4700 No
FO F R
\Y 155 1900 No
R
v v 0 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 2048 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 15.6 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, D = 0.572

Space mean speed in ramp influence area, SS = 51.8 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 51.8 mph
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unconstrained operation, Nw (Exhibit 24-7) 1.02
HCS+: Freeway Weaving Release 5.21 Maximum number of lanes, Nw (max) (Exhibit 24-7) 3.50
Type of operation is Unconstrained
Weaving Segment Speed, Density, Level of Service and Capacity
Weaving segment speed, S 58.21 mph
Weaving segment density, D 14.52 pc/mi/ln
Phone: Fax: Level of service, LOS B
E-mail: Capacity of base condition, cb 6344 pc/h
Capacity as a 15-minute flow rate, c 5639 pc/h
Operational Analysis Capacity as a full-hour volume, ch 5075 pc/h

Analyst: Sorrell Limitations on Weaving Segments

Agency/Co. : Neel-Schaffer Inc

Date Performed: 2/17/09 If Max Exceeded See Note

Analysis Time Period: Analyzed Maximum Note

Freeway/Dir of Travel: 1-20 EB Weaving flow rate, Vw 769 4000 a

Weaving Location: Washington Ave to US 61 South Average flow rate (pcphpl) 845 2350 b

Jurisdiction: Volume ratio, VR 0.30 0.80 c

Analysis Year: 2040 Alt C Weaving ratio, R 0.30 N/ZA d

Description: 1-20 EB from Washington Ave to US 61 South Weaving length (ft) 1500 2500 e

Notes:
Inputs a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp

Freeway free-flow speed, SFF 65 mph Junctions™.

Weaving number of lanes, N 3 b. Capacity constrained by basic freeway capacity.

Weaving segment length, L 1500 ft c. Capacity occurs under constrained operating conditions.

Terrain type Level d. Three-lane Type A segments do not operate well at volume ratios greater
Grade % than 0.45. Poor operations and some local queuing are expected in such
Length mi cases.

Weaving type B e. Four-lane Type A segments do not operate well at volume ratios greater

Volume ratio, VR 0.30 than 0.35. Poor operations and some local queuing are expected in such

Weaving ratio, R 0.30 cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
Conversion to pc/h Under Base Conditions (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater
Non-Weaving Weaving than 0.20. Poor operations and some local queuing are expected in such
\ \ \ \ cases.
A-C B-D A-D B-C h. Type B weaving segments do not operate well at volume ratios greater

Volume, V 1314 112 194 480 veh/h than 0.80. Poor operations and some local queuing are expected in such

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 cases.

Peak 15-min volume, v15 365 31 54 133 \% i. Type C weaving segments do not operate well at volume ratios greater

Trucks and buses 25 1 15 2 % than 0.50. Poor operations and some local queuing are expected in such

Recreational vehicles 0 0 0 0 % cases.

Trucks and buses PCE, ET 1.5 1.5 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.889 0.995 0.930 0.990

Driver population adjustment, fP 1.00 1.00 1.00 1.00

Flow rate, v 1642 125 231 538 pc/h

Weaving and Non-Weaving Speeds
Weaving Non-Weaving

a (Exhibit 24-6) 0.08 0.0020

b (Exhibit 24-6) 2.20 6.00

c (Exhibit 24-6) 0.70 1.00

d (Exhibit 24-6) 0.50 0.50

Weaving intensity factor, Wi 0.41 0.21

Weaving and non-weaving speeds, Si 53.90 60.31

Number of lanes required for
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unconstrained operation, Nw (Exhibit 24-7) 2.09
HCS+: Freeway Weaving Release 5.21 Maximum number of lanes, Nw (max) (Exhibit 24-7) 3.50
Type of operation is Unconstrained
Mark Sorrell
Neel-Schaffer Inc Weaving Segment Speed, Density, Level of Service and Capacity
Weaving segment speed, S 51.24 mph
Weaving segment density, D 18.89 pc/mi/ln
Phone: Fax: Level of service, LOS B
E-mail: Capacity of base condition, cb 7530 pc/h
Capacity as a 15-minute flow rate, c 7104 pc/h
Operational Analysis Capacity as a full-hour volume, ch 6394 pc/h

Analyst: Sorrell Limitations on Weaving Segments

Agency/Co. : Neel-Schaffer Inc.

Date Performed: 1/30/09 If Max Exceeded See Note

Analysis Time Period: PM Peak Analyzed Maximum Note

Freeway/Dir of Travel: 1-20 Eastbound Weaving flow rate, Vw 1833 4000 a

Weaving Location: US 61S to Halls Ferry Average flow rate (pcphpl) 968 2350 b

Jurisdiction: Volume ratio, VR 0.47 0.80 c

Analysis Year: 2040 Alt C Weaving ratio, R 0.20 N/ZA d

Description: 1-20 EB between US 61 South to Halls Ferry Rd off ramp Weaving length (ft) 1700 2500 e

Notes:
Inputs a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp

Freeway free-flow speed, SFF 65 mph Junctions™.

Weaving number of lanes, N 4 b. Capacity constrained by basic freeway capacity.

Weaving segment length, L 1700 ft c. Capacity occurs under constrained operating conditions.

Terrain type Level d. Three-lane Type A segments do not operate well at volume ratios greater
Grade % than 0.45. Poor operations and some local queuing are expected in such
Length mi cases.

Weaving type B e. Four-lane Type A segments do not operate well at volume ratios greater

Volume ratio, VR 0.47 than 0.35. Poor operations and some local queuing are expected in such

Weaving ratio, R 0.20 cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
Conversion to pc/h Under Base Conditions (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater
Non-Weaving Weaving than 0.20. Poor operations and some local queuing are expected in such
\ \ \ \ cases.
A-C B-D A-D B-C h. Type B weaving segments do not operate well at volume ratios greater

Volume, V 1473 272 321 1245 veh/h than 0.80. Poor operations and some local queuing are expected in such

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 cases.

Peak 15-min volume, v15 409 76 89 346 \% i. Type C weaving segments do not operate well at volume ratios greater

Trucks and buses 12 2 2 13 % than 0.50. Poor operations and some local queuing are expected in such

Recreational vehicles 0 0 0 0 % cases.

Trucks and buses PCE, ET 1.5 1.5 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.943 0.990 0.990 0.939

Driver population adjustment, fP 1.00 1.00 1.00 1.00

Flow rate, v 1734 305 360 1473 pc/h

Weaving and Non-Weaving Speeds
Weaving Non-Weaving

a (Exhibit 24-6) 0.08 0.0020

b (Exhibit 24-6) 2.20 6.00

c (Exhibit 24-6) 0.70 1.00

d (Exhibit 24-6) 0.50 0.50

Weaving intensity factor, Wi 0.56 0.48

Weaving and non-weaving speeds, Si 50.25 52.15

Number of lanes required for
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 EB
Junction: Halls Ferry Rd
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 EB at Halls Ferry Rd on ramp
Freeway Data
Type of analysis Merge
Number of lanes in freeway 3
Free-flow speed on freeway 65.0 mph
Volume on freeway 2718 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 644 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 304 vph
Position of adjacent Ramp Downstream
Type of adjacent Ramp off
Distance to adjacent Ramp 2825 ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 2718 644 304 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, vi15 755 179 84 v
Trucks and buses 21 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Level Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.905 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3337 723 341 pcph
Estimation of V12 Merge Areas
L = 1903.43 (Equation 25-2 or 25-3)
EQ
P = 0.596 Using Equation 1
FM
v =v (P ) = 1988 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 4060 7050 No
FO
\Y \Y 1349 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1988 4400 No
12 !

Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.2
R R 12 A
Level of service for ramp-freeway junction areas of influence C

pc/mi/ln

Speed Estimation

Intermediate speed variable, M = 0.334

Space mean speed in ramp influence area, SS = 57.3 mph
Space mean speed in outer lanes, SR =61.9 mph
Space mean speed for all vehicles, SO = 58.8 mph
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: Halls Ferry Rd to Indiana Ave

Jurisdiction:
Analysis Year:

2040 Alt C

Description: 1-20 EB from Halls Ferry Rd to Indiana Ave

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:
FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC

Interchange density adjustment, fID

Number of lanes adjustment, fN
Free-flow speed, FFS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

3362 veh/h
0.90

934 \

17 %

0 %

Level

0.00 %

0.00 mi

1.5

1.2

0.922

1.00

1351 pc/h/In
12.0 ft

6.0 ft

0.50 interchange/mi
3

Measured

65.0 mi/Zh
0.0 mi/h
0.0 mi/h
0.0 mi/h
3.0 mi/Zh
65.0 mi/h
Urban Freeway

1351 pc/h/In
65.0 mi/h
65.0 mi/h

3

20.8 pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:

Diverge Analysis

Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 EB

Junction:

Indiana Ave

Jurisdiction:
Analysis Year:

Description: 1-20

2040 Alt C
EB at Indiana Ave off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 65.0 mph

Volume on freeway 3362 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 304 vph

Length of first accel/decel lane 1150 ft

Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 644 vph

Position of adjacent ramp Upstream

Type of adjacent ramp on

Distance to adjacent ramp 2825 ft

Conversion to

Junction Components

Volume, V (vph)

Peak-hour factor, PHF

Peak 15-min volume, vi15
Trucks and buses
Recreational vehicles

Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

pc/h Under Base Conditions

Freeway Ramp

3362 304

0.90 0.90

934 84

17 2

0 0

Level Level
0.00 % 0.00 %
0.00 mi  0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
644
0.90
179
2

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.922 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4053 341 723 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation O
FD
v =v + (v-v)P = 4053 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 4053 4700 No
Fi F
VvV =V -V 3712 4700 No
FO F R
\Y 341 2000 No
R
v v 0 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 4053 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 28.8 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, D = 0.459

Space mean speed in ramp influence area, SS = 54.5 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 54.5 mph
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HCM Lane Addition Capacity Check

Location: 1-20 EB at Indiana Ave on ramp with resulting lane addition

This analysis follows the guidelines described on pages 25-9 and 25-10 in the Highway Capacity Manual, 2000 Edition. The analysis provides a capacity
check of the downstream of the lane addition, and no Level of Service is available. The capacity of the ramp roadway and the level of service on the
freeway after the lane addition are the best indicators to the likely operation. Summarized below is the capacity of the ramp roadway as well as the
downstream capacity. A freeway analysis for the resulting number of lanes was performed using HCS.

RAMP ROADWAY CAPACITY CHECK

Given: Calculated:
Ramp Roadway Volume 707 vph fry 0.99
Pr 2% VE 794 pc/h
PHF 0.90 Ramp Capacity 2000 pc/h
fo 1.00 Percentage of Ramp Capacity 40%
Single or Two Lane Ramp Single
Estimated Ramp FFS 35 mph
Exhibit 25-3. Approximate Capacity of Ramp Roadways
. Capacity (pc/h)
Free-Flow Speed of R , S i’h
ree-Flow Speed of Ramps, Ser (mih) Single-Lane Ramps Two-Lane Ramps
> 50 2200 4400
>40-50 2100 4100
>30-40 2000 3800
>20-30 1900 3500
<20 1800 3200
Source: Highway Capacity Manual 2000
DOWNSTREAM FREEWAY CAPACITY CHECK
Given: Calculated:
Volume 3765 vph fry 0.93
Pr 15% VE 4498 pc/h
PHF 0.90 Downstream Capacity 9400 pc/h
fo 1.00 Percentage of Downstream Capacity 48%
Free-Flow Speed 65 mph
Number of Lanes 4

Exhibit 25-7. Capacity

Values for Merge Areas

Freeway Free-Flow Speed (mi/h)

270
65
60
55

Maximum Downstream Freeway Flow, v (pc/h)

Number of Lanes in One Direction

Max Desirable Flow
Entering Influence

2 3 4 >4 Area, Vgs, (pc/h)
4800 7200 9600 2400/In 4600
4700 7050 9400 2350/In 4600
4600 6900 9200 2300/In 4600
4500 6750 9000 2250/In 4600

Source: Highway Capacity Manual 2000
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: Clay St to US 61 North
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 EB from Indiana Ave to CD Rd off ramp
Flow Inputs and Adjustments
Volume, V 3765 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1046 \
Trucks and buses 15 %
Recreational vehicles 0 %
Terrain type: Level
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 1.8*
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.893
Driver population factor, fp 1.00
Flow rate, vp 1171 pc/h/In
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 4
Free-flow speed: Measured
FFS or BFFS 65.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 1.5 mi/h
Free-flow speed, FFS 65.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 1171 pc/h/In
Free-flow speed, FFS 65.0 mi/h
Average passenger-car speed, S 65.0 mi/h
Number of lanes, N 4
Density, D 18.0+ pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCM Major Diverge Areas

Location: Major Diverge of I-20 EB and US 61 N / Clay St Collector-Distributer Rd

Equation 25-12:

D = 0.0109x “E
N

D = Average density across all freeway lanes for a distance of 1500 ft upstream of diverge
(pc/mifln)

VE = Freeway flow rate approaching diverge area (pc/h/In)
N = Number of lanes on freeway segment approaching diverge area

Given:
Volume 3765 vph
P 15%
PHF 0.90
fo 1.00
N 4 lanes
Calculated:
fuv 0.93
VE 4498 pc/h
D 12.3 pc/mi/ln
LOS B

(Analysis performed as described on pages 25-16 through 25-17 of the HCM 2000)
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: Clay St to US 61 North
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 EB West of US 61 North Overpass
Flow Inputs and Adjustments
Volume, V 1174 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 326 \
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Level
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 1.8*
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.833
Driver population factor, fp 1.00
Flow rate, vp 783 pc/h/In
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured
FFS or BFFS 65.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 65.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 783 pc/h/In
Free-flow speed, FFS 65.0 mi/h
Average passenger-car speed, S 65.0 mi/h
Number of lanes, N 2
Density, D 12.0 pc/mi/lin

Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis

Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.
Date performed: 2/18/09
Analysis time period:
Freeway/Dir of Travel: 1-20 EB
Junction:
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 EB at C-D Road On Ramp east of US61N

Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 1174 vph

On Ramp Data
Side of freeway Right
Number of lanes in ramp 2
Free-flow speed on ramp 35.0 mph
Volume on ramp 1116 vph
Length of first accel/decel lane 325 ft
Length of second accel/decel lane 975 ft

Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 1174 1116 vph
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, vi15 326 310 Vv
Trucks and buses 25 7 %
Recreational vehicles 0 0 %
Terrain type: Level Level
Grade % % %
Length mi mi mi

Trucks and buses PCE, ET 1.8* 1.5
Recreational vehicle PCE, ER 1.2 1.2

Heavy vehicle adjustment, fHV 0.833 0.966
Driver population factor, fP 1.00 1.00
Flow rate, vp 1565 1283 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 1565 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 2848 4700 No
FO
v v 0 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1565 4400 No
12 !
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16.9 pc/mi/lIn

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.275

Space mean speed in ramp influence area, SS = 58.7 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 58.7 mph
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 EB
From/To: East of US 61 North
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 EB east of US 61 North
Flow Inputs and Adjustments
Volume, V 2290 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 636 \
Trucks and buses 24 %
Recreational vehicles 0 %
Terrain type: Level
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.893
Driver population factor, fp 1.00
Flow rate, vp 1425 pc/h/In
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured
FFS or BFFS 65.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 65.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 1425 pc/h/In
Free-flow speed, FFS 65.0 mi/h
Average passenger-car speed, S 65.0 mi/h
Number of lanes, N 2
Density, D 21.9 pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Basic Freeway Segments Release 5.21

Mark Sorrell
Neel-Schaffer Inc

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/16/09
Analysis Time Period:
Freeway/Direction: 1-20 WB
From/To: East of US 61 North
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 WB east of US 61 North
Flow Inputs and Adjustments
Volume, V 2226 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 618 \
Trucks and buses 24 %
Recreational vehicles 0 %
Terrain type: Level
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.893
Driver population factor, fp 1.00
Flow rate, vp 1385 pc/h/In
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 1.00 interchange/mi
Number of lanes, N 2
Free-flow speed: Measured
FFS or BFFS 65.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 2.5 mi/h
Number of lanes adjustment, fN 4.5 mi/h
Free-flow speed, FFS 65.0 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 1385 pc/h/In
Free-flow speed, FFS 65.0 mi/h
Average passenger-car speed, S 65.0 mi/h
Number of lanes, N 2
Density, D 21.3 pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCM Major Diverge Areas

Location: Major Diverge of I-20 WB and US 61 N / Clay St Collector-Distributer Rd

Equation 25-12:

D = 0.0109 x £
N

D = Average density across all freeway lanes for a distance of 1500 ft upstream of diverge
(pc/mifln)

VF = Freeway flow rate approaching diverge area (pc/h)
N = Number of lanes on freeway segment approaching diverge area

Given:
Volume 2226 vph
P 24%
PHF 0.90
fo 1.00
N 3 lanes
Calculated:
fuv 0.89
Ve 2771 pc/h
D 10.1 pc/mi/in
LOS B

(Analysis performed as described on pages 25-16 through 25-17 of the HCM 2000)
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 WB
From/To: After C-D Rd Exit
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 WB West of US 61 North Overpass

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1156 veh/h
0.90
321 \
25 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.889
, fp 1.00
723 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
723 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
11.1 pc/mi/lin

Level of service,

Overall results are not computed when free-flow speed is less than 55 mph.

LOS

B
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HCM Lane Addition Capacity Check

Location: I-20 WB at C-D Road on ramp with resulting lane addition

This analysis follows the guidelines described on pages 25-9 and 25-10 in the Highway Capacity Manual, 2000 Edition. The analysis provides a capacity
check of the downstream of the lane addition, and no Level of Service is available. The capacity of the ramp roadway and the level of service on the
freeway after the lane addition are the best indicators to the likely operation. Summarized below is the capacity of the ramp roadway as well as the
downstream capacity. A freeway analysis for the resulting number of lanes was performed using HCS.

RAMP ROADWAY CAPACITY CHECK

Given: Calculated:
Ramp Roadway Volume 1973 vph fry 0.98
Pr 5% Vg 2248 pc/h
PHF 0.90 Ramp Capacity 4100 pc/h
fo 1.00 Percentage of Ramp Capacity 55%
Single or Two Lane Ramp Two-Lane
Estimated Ramp FFS 45 mph
Exhibit 25-3. Approximate Capacity of Ramp Roadways
. Capacity (pc/h)
Free-Flow Speed of R , S i’h
ree-Flow Speed of Ramps, Ses (mi/h) Single-Lane Ramps Two-Lane Ramps
> 50 2200 4400
>40-50 2100 4100
>30-40 2000 3800
>20-30 1900 3500
<20 1800 3200
Source: Highway Capacity Manual 2000
DOWNSTREAM FREEWAY CAPACITY CHECK
Given: Calculated:
Volume 3129 vph fry 0.92
Pr 17% VE 3773 pc/h
PHF 0.90 Downstream Capacity 7050 pc/h
fo 1.00 Percentage of Downstream Capacity 54%
Free-Flow Speed 65 mph
Number of Lanes 3

Exhibit 25-7. Capacity

Values for Merge Areas

Freeway Free-Flow Speed (mi/h)

270
65
60
55

Maximum Downstream Freeway Flow, v (pc/h)

Number of Lanes in One Direction

Max Desirable Flow
Entering Influence

2 3 4 >4 Area, Vgs, (pc/h)
4800 7200 9600 2400/In 4600
4700 7050 9400 2350/In 4600
4600 6900 9200 2300/In 4600
4500 6750 9000 2250/In 4600

Source: Highway Capacity Manual 2000
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/16/09
Analysis Time Period:
Freeway/Direction: 1-20 WB

From/To:
Jurisdiction:
Analysis Year:

C-D Rd On Ramp to Indiana Off

2040 Alt C

Description: 1-20 WB between C-D Rd On Ramp and Indiana Off Ramp

Flow Inputs and Adjustments

Volume, V 3129
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 869
Trucks and buses 17
Recreational vehicles 0
Terrain type: Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.922
Driver population factor, fp 1.00
Flow rate, vp 1257

Speed Inputs and Adjustments

veh/h

pc/h/In

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, 3
Free-flow speed: Measured
FFS or BFFS 65.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adjustment, fN 3.0
Free-flow speed, FFS 65.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 1257
Free-flow speed, FFS 65.0
Average passenger-car speed, S 65.0
Number of lanes, 3

Density, D 19.3

pc/h/In
mi/h
mi/h

pc/mi/lin

Level of service, LOS c

Overall results are not computed when free-flow speed is less than 55 mph.
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:

Diverge Analysis

Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 WB

Junction:

Indiana Ave

Jurisdiction:
Analysis Year:

Description: 1-20

2040 Alt C
WB at Indiana Ave off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 3

Free-flow speed on freeway 65.0 mph

Volume on freeway 3129 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 363 vph

Length of first accel/decel lane 975 ft

Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 1973 vph

Position of adjacent ramp Upstream

Type of adjacent ramp on

Distance to adjacent ramp 2380 ft

Conversion to

Junction Components

Volume, V (vph)

Peak-hour factor, PHF

Peak 15-min volume, vi15
Trucks and buses
Recreational vehicles

Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER

pc/h Under Base Conditions

Freeway Ramp

3129 363

0.90 0.90

869 101

16 2

0 0

Level Level
0.00 % 0.00 %
0.00 mi  0.00 mi
1.5 1.5

1.2 1.2

Adjacent
Ramp
1973
0.90
548
5

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.926 0.990 0.976
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3755 407 2247 pcph
Estimation of V12 Diverge Areas
L = 17772.26 Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation 6
FD
v =v +(v-v)P = 3755 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 3755 7050 No
Fi F
vV =V -V 3348 7050 No
FO F R
\Y 407 2000 No
R
v v 0 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\Y 3755 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 27.8 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.465

Space mean speed in ramp influence area, SS = 54.3 mph
Space mean speed in outer lanes, SR =71.3 mph
Space mean speed for all vehicles, SO = 54.3 mph
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc
Date performed: 2/16/09
Analysis time period:
Freeway/Dir of Travel: 1-20 WB
Junction: Indiana Ave
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 WB at Indian Ave on ramp
Freeway Data
Type of analysis Merge
Number of lanes in freeway 3
Free-flow speed on freeway 65.0 mph
Volume on freeway 2766 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 235 vph
Length of first accel/decel lane 925 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 493 vph
Position of adjacent Ramp Downstream
Type of adjacent Ramp off
Distance to adjacent Ramp 2805 ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 2766 235 493 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, vi15 768 65 137 v
Trucks and buses 17 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Level Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.922 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3335 264 553 pcph
Estimation of V12 Merge Areas
L = 2651.32 (Equation 25-2 or 25-3)
EQ
P = 0.603 Using Equation 1
FM
v =v (P )= 2012 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 3599 7050 No
FO
v v 1323 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 2012 4400 No
12 !

Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 17.3
R R 12 A
Level of service for ramp-freeway junction areas of influence B

pc/mi/ln

Speed Estimation

Intermediate speed variable, M = 0.294

Space mean speed in ramp influence area, SS = 58.2 mph
Space mean speed in outer lanes, SR = 62.0 mph
Space mean speed for all vehicles, SO = 59.6 mph
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Level of service, LOS c
HCS+: Basic Freeway Segments Release 5.21
Overall results are not computed when free-flow speed is less than 55 mph.

Phone: Fax:
E-mail:

Operational Analysis

Analyst: Sorrell

Agency or Company: Neel-Schaffer Inc.

Date Performed: 2/16/09

Analysis Time Period:

Freeway/Direction: 1-20 WB

From/To: Indiana Ave to Halls Ferry Rd
Jurisdiction:

Analysis Year: 2040 Alt C

Description: 1-20 WB between Indiana Ave and Halls Ferry Rd

Flow Inputs and Adjustments

Volume, V 3001 veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 834 \
Trucks and buses 17 %
Recreational vehicles 0 %
Terrain type: Level
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.922
Driver population factor, fp 1.00
Flow rate, vp 1206 pc/h/In

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 3
Free-flow speed: Measured

FFS or BFFS 65.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 3.0 mi/h
Free-flow speed, FFS 65.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1206 pc/h/In
Free-flow speed, FFS 65.0 mi/h
Average passenger-car speed, S 65.0 mi/h
Number of lanes, N 3

Density, D 18.6 pc/mi/lin
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Diverge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

Description: 1-20 WB

2/16/09

1-20 WB

Halls Ferry Rd

2040 Alt C
at Halls Ferry Rd off ramp

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 3

Free-flow speed on freeway 65.0 mph

Volume on freeway 3001 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 493 vph

Length of first accel/decel lane 300 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 235 vph

Position of adjacent ramp Upstream

Type of adjacent ramp on

Distance to adjacent ramp 2805 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 3001 493

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, vi15 834 137

Trucks and buses 17 2

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp
235
0.90
65

2

0
Level
0.00
0.00
1.5
1.2

vph

%
mi

Heavy vehicle adjustment, fHV 0.922 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3618 553 264 pcph
Estimation of V12 Diverge Areas
L = 2353.23 (Equation 25-8 or 25-9)
EQ
P = 0.644 Using Equation 5
FD
v =v + (v-v)P = 2527 pc/h
12 F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 3618 7050 No
Fi F
V =V -V 3065 7050 No
FO F R
\Y 553 2000 No
R
v v 1091 pc/h (Equation 25-15 or 25-16)
3 or av34
Is \Y \Y > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 2527 4600 No
12 !
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 23.3 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.478

Space mean speed in ramp influence area, SS =54.0 mph
Space mean speed in outer lanes, SR =71.0 mph
Space mean speed for all vehicles, SO = 58.2 mph
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unconstrained operation, Nw (Exhibit 24-7) 1.97
HCS+: Freeway Weaving Release 5.21 Maximum number of lanes, Nw (max) (Exhibit 24-7) 3.00
Type of operation is Unconstrained
Weaving Segment Speed, Density, Level of Service and Capacity
Weaving segment speed, S 56.07 mph
Weaving segment density, D 15.40 pc/mi/ln
Phone: Fax: Level of service, LOS B
E-mail: Capacity of base condition, cb 7555 pc/h
Capacity as a 15-minute flow rate, c 7480 pc/h
Operational Analysis Capacity as a full-hour volume, ch 6732 pc/h

Analyst: Sorrell Limitations on Weaving Segments

Agency/Co. : Neel-Schaffer Inc.

Date Performed: 2/16/09 If Max Exceeded See Note

Analysis Time Period: Analyzed Maximum Note

Freeway/Dir of Travel: 1-20 WB Weaving flow rate, Vw 1581 3500 a

Weaving Location: Halls Ferry Rd to US 61 South Average flow rate (pcphpl) 863 2350 b

Jurisdiction: Volume ratio, VR 0.46 0.50 c

Analysis Year: 2040 Alt C Weaving ratio, R 0.14 0.40 d

Description: 1-20 WB from Halls Ferry Rd to US 61 South Weaving length (ft) 2500 2500 e

Notes:
Inputs a. Weaving segments longer than 2500 ft. are treated as isolated merge and
diverge areas using the procedures of Chapter 25, "Ramps and Ramp

Freeway free-flow speed, SFF 65 mph Junctions™.

Weaving number of lanes, N 4 b. Capacity constrained by basic freeway capacity.

Weaving segment length, L 2500 ft c. Capacity occurs under constrained operating conditions.

Terrain type Level d. Three-lane Type A segments do not operate well at volume ratios greater
Grade % than 0.45. Poor operations and some local queuing are expected in such
Length mi cases.

Weaving type c e. Four-lane Type A segments do not operate well at volume ratios greater

Volume ratio, VR 0.46 than 0.35. Poor operations and some local queuing are expected in such

Weaving ratio, R 0.14 cases.

f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h
Conversion to pc/h Under Base Conditions (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater
Non-Weaving Weaving than 0.20. Poor operations and some local queuing are expected in such
\ \ \ \ cases.
A-C B-D A-D B-C h. Type B weaving segments do not operate well at volume ratios greater

Volume, V 161 1393 201 1115 veh/h than 0.80. Poor operations and some local queuing are expected in such

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 cases.

Peak 15-min volume, v15 45 387 56 310 \% i. Type C weaving segments do not operate well at volume ratios greater

Trucks and buses 2 19 2 19 % than 0.50. Poor operations and some local queuing are expected in such

Recreational vehicles 0 0 0 0 % cases.

Trucks and buses PCE, ET 1.5 1.5 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.990 0.913 0.990 0.913

Driver population adjustment, fP 1.00 1.00 1.00 1.00

Flow rate, v 180 1694 225 1356 pc/h

Weaving and Non-Weaving Speeds
Weaving Non-Weaving

a (Exhibit 24-6) 0.08 0.0020

b (Exhibit 24-6) 2.30 6.00

c (Exhibit 24-6) 0.80 1.10

d (Exhibit 24-6) 0.60 0.60

Weaving intensity factor, Wi 0.39 0.30

Weaving and non-weaving speeds, Si 54.60 57.38

Number of lanes required for
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HCM Lane Addition Capacity Check

Location: I1-20 WB at US 61 South on ramp with resulting lane addition

This analysis follows the guidelines described on pages 25-9 and 25-10 in the Highway Capacity Manual, 2000 Edition. The analysis provides a capacity
check of the downstream of the lane addition, and no Level of Service is available. The capacity of the ramp roadway and the level of service on the
freeway after the lane addition are the best indicators to the likely operation. Summarized below is the capacity of the ramp roadway as well as the
downstream capacity. A freeway analysis for the resulting number of lanes was performed using HCS.

RAMP ROADWAY CAPACITY CHECK

Given: Calculated:
Ramp Roadway Volume 234 vph fry 0.98
Pr 4% VE 266 pc/h
PHF 0.90 Ramp Capacity 2000 pc/h
fo 1.00 Percentage of Ramp Capacity 13%
Single or Two Lane Ramp Single
Estimated Ramp FFS 35 mph
Exhibit 25-3. Approximate Capacity of Ramp Roadways
. Capacity (pc/h)
Free-Flow Speed of R , S i’h
ree-Flow Speed of Ramps, Ser (mih) Single-Lane Ramps Two-Lane Ramps
> 50 2200 4400
>40-50 2100 4100
>30-40 2000 3800
>20-30 1900 3500
<20 1800 3200
Source: Highway Capacity Manual 2000
DOWNSTREAM FREEWAY CAPACITY CHECK
Given: Calculated:
Volume 1828 vph fry 0.91
Pr 20% VE 2235 pc/h
PHF 0.90 Downstream Capacity 9400 pc/h
fo 1.00 Percentage of Downstream Capacity 24%
Free-Flow Speed 65 mph
Number of Lanes 4

Exhibit 25-7. Capacity

Values for Merge Areas

Freeway Free-Flow Speed (mi/h)

270
65
60
55

Maximum Downstream Freeway Flow, v (pc/h)

Number of Lanes in One Direction

Max Desirable Flow
Entering Influence

2 3 4 >4 Area, Vgs, (pc/h)
4800 7200 9600 2400/In 4600
4700 7050 9400 2350/In 4600
4600 6900 9200 2300/In 4600
4500 6750 9000 2250/In 4600

Source: Highway Capacity Manual 2000
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 WB

From/To:
Jurisdiction:
Analysis Year:

US 61 S to Washington Ave

2040 Alt C

Description: 1-20 WB between US 61 South and Washington Ave

Flow Inputs and Adjustments

Volume, V 1828
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 508
Trucks and buses 20
Recreational vehicles 0
Terrain type: Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.909
Driver population factor, fp 1.00
Flow rate, vp 559

Speed Inputs and Adjustments

veh/h

pc/h/In

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, 4
Free-flow speed: Measured
FFS or BFFS 65.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adjustment, fN 1.5
Free-flow speed, FFS 65.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 559
Free-flow speed, FFS 65.0
Average passenger-car speed, S 65.0
Number of lanes, 4

Density, D 8.6

pc/h/In
mi/h
mi/h

pc/mi/lin

Level of service, LOS A

Overall results are not computed when free-flow speed is less than 55 mph.

141



HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:
Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/18/09
Analysis Time Period:
Freeway/Direction: 1-20 WB

From/To:
Jurisdiction:
Analysis Year:

US 61 S to Washington Ave

2040 Alt C

Description: 1-20 WB between US 61 South and Washington Ave

Flow Inputs and Adjustments

Volume, V 1828
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 508
Trucks and buses 20
Recreational vehicles 0
Terrain type: Level
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 1.5
Recreational vehicle PCE, ER 1.2
Heavy vehicle adjustment, fHV 0.909
Driver population factor, fp 1.00
Flow rate, vp 745

Speed Inputs and Adjustments

veh/h

pc/h/In

Lane width 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, 3
Free-flow speed: Measured
FFS or BFFS 65.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adjustment, fN 3.0
Free-flow speed, FFS 65.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 745
Free-flow speed, FFS 65.0
Average passenger-car speed, S 65.0
Number of lanes, 3

Density, D 11.5

pc/h/In
mi/h
mi/h

pc/mi/lin

Level of service, LOS B

Overall results are not computed when free-flow speed is less than 55 mph.
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HCM Lane Drop Capacity Check

Location: 1-20 WB Off Ramp at Washington Ave - Single lane drop

This analysis follows the guidelines described on page 25-16 in the Highway Capacity Manual, 2000 Edition. The analysis provides a
capacity check of the ramp roadway itself, and no Level of Service is available. The capacity of the ramp roadway and the level of
service on the freeway prior to the lane drop are the best indicators to the likely operation of a ramp resulting from a lane drop.

Given: Calculated:
Ramp Roadway Volume 427 vph fhv 0.99
P+ 2% Ve | 480 pc/h
PHF 0.90 Ramp Capacity |2000 pc/h
f 1.00 Percentage of Ramp Capacity 24%
Single or Two Lane Ramp Single
Estimated Ramp FFS 35 mph

Exhibit 25-3. Approximate Capacity of Ramp Roadways

Free-Flow Speed of Ramps, Sgg (mi/h)

> 50
>40-50
>30-40
220-30

<20

Capacity (pc/h)
Single-Lane Ramps | Two-Lane Ramps
2200 4400
2100 4100
2000 3800
1900 3500
1800 3200

Source: Highway Capacity Manual 2000
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HCS+: Ramps and Ramp Junctions Release 5.21
Phone: Fax:
E-mail:
Merge Analysis
Analyst: Sorrell
Agency/Co. : Neel-Schaffer Inc.
Date performed: 2/17/09
Analysis time period:
Freeway/Dir of Travel: 1-20 WB
Junction: Washington Ave
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 WB at Washington Ave on ramp
Freeway Data
Type of analysis Merge
Number of lanes in freeway 2
Free-flow speed on freeway 65.0 mph
Volume on freeway 1401 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 25.0 mph
Volume on ramp 195 vph
Length of first accel/decel lane 700 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 427 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp off
Distance to adjacent Ramp 1200 ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 1401 195 427 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, vi15 389 54 119 v
Trucks and buses 25 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Level Level Level
Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 1.5 1.5 1.5
Recreational vehicle PCE, ER 1.2 1.2 1.2

Heavy vehicle adjustment, fHV 0.889 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 1751 219 479 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation O
FM
v =v (P )= 1751 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\ 1970 4700 No
FO
v v 0 pc/h (Equation 25-4 or 25-5)
3 or av34
Is \Y v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or av34 12
If yes, v = (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 1751 4400 No
12 !

Level of Service Determination (if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16.4
R R 12 A
Level of service for ramp-freeway junction areas of influence B

pc/mi/ln

Speed Estimation

Intermediate speed variable, M = 0.314

Space mean speed in ramp influence area, SS = 57.8 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 57.8 mph
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HCS+: Basic Freeway Segments Release 5.21

Phone: Fax:
E-mail:

Operational Analysis
Analyst: Sorrell
Agency or Company: Neel-Schaffer Inc.
Date Performed: 2/17/09
Analysis Time Period:
Freeway/Direction: 1-20 WB
From/To: MS River Bridge
Jurisdiction:
Analysis Year: 2040 Alt C
Description: 1-20 WB at MS River Bridge

Flow Inputs and Adjustments

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Lane width
Right-shoulder lateral c
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f
Lateral clearance adjust
Interchange density adju
Number of lanes adjustme
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS
Average passenger-car sp
Number of lanes, N
Density, D

1596 veh/h
0.90
443 \
24 %
0 %
Level
0.00 %
0.00 mi
1.5
, ER 1.2
, FHV 0.893
, fp 1.00
993 pc/h/In
Speed Inputs and Adjustments
12.0 ft
learance 6.0 ft
0.50 interchange/mi
2
Measured
65.0 mi/Zh
LW 0.0 mi/h
ment, fLC 0.0 mi/h
stment, fID 0.0 mi/h
nt, N 4.5 mi/h
65.0 mi/Zh
Urban Freeway
LOS and Performance Measures
993 pc/h/In
65.0 mi/h
eed, S 65.0 mi/Zh
2
15.3 pc/mi/lin

Level of service,

Overall results are not computed when free-flow speed is less than 55 mph.

LOS

B
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= NEEL-SCHAFFER

= Solutions you can build upon

INTERSTATE 20, VICKSBURG, MS
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INTERSTATE 20, VICKSBURG, MS
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INTERCHANGE RAMP SPACING FOR ALTERNATE C
INTERSTATE 20, VICKSBURG, MS
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Traffic Analysis Reports:
Collector-Distributer Road for Alternates B and C
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SECTION 26-B

On Ramp from Off Ramp to On Ramp from
US 80/ Clay Street US 80/ Clay Street US 61N
1025 880" 2075' 2750"
To North Frontage Rd )

~— WESTBOUND COLLECTOR-DISTRIBUTER ROAD m

To I-20 Westbound % &

~—— WESTBOUND 1-20 £]

515

EASTBOUND 120 —= ~fo

From |-20 Eastbound = (L}J)

EASTBOUND COLLECTOR-DISTRIBUTER ROAD —
IS =
230" | 1580Q' 700" 217Q' F 1260"
Off Ramp to On Ramp from Off Ramﬁlto
US 80/ Clay Street US 80/ Clay Street US 61
On Ramp from Off Ramp to
US 61N Northbound US 61N
2075' 275Q' I 2150" ‘
< ~—— WESTBOUND COLLECTOR-DISTRIBUTER ROAD From [-20 Westbound
1 B
£ ~—— WESTBOUND 1-20
= I
1o EASTBOUND 120 —~
dE
EASTBOUND COLLECTOR-DISTRIBUTER ROAD — To I-20 Eastbound
= )
10 2170Q' [\ 1260' 800" 1015 |
On Ramp from Off Ramklto Off Ramp to On Ramp from
US 80/ Clay Street UsS 61 Northbound US 61N US 61N

This figure depicts ramp spacing and the number of lanes used for traffic analysis purposes only. Not to scale.

= NEEL-SCHAFFER

= Solutions you can build upon

COLLECTOR-DISTRIBUTER ROAD RAMP

INTERSTATE 20, VICKSBURG, MS

SPACING FOR ALTERNATES B AND C

FIGURE
26
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