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 0RXQWDLQ9DOOH\5G6KRXOGHU,PSURYHPHQWV ,

10

8QVHU%OYG

 0RQWR\DV$UUR\R7UDLO

10 0DLQ6W

-DPHV6W

9LVWD/DUJD'U

VHFWLRQZLWKH[LVWLQJVKRXOGHUV

,

&RQVWLWXWLRQ$YH

8QLYHUVLW\%RXOHYDUG

0/.%LNHZD\DQG&RQQHFWLYLW\,PSURYHPHQW

%URDGZD\%RXOHYDUG
3URMHFW

7UDPZD\%OYG

0RQWH/DUJR'U

&DVWLOOR6W

0RUULV5G

 /RV/HQWHV5G%LNH/DQHV

9LOOD9HUGH'U

6RXWKHUQ%OYGDQG/LVERQ$YH 7XOLS5GDQG/LVERQ$YH

10

2XUD\5G

7UDPZD\%OYG

%ULGJH%OYG

7R

 /LVERQ&KDQQHO7UDLO

 /HRQ*UDQGH6LGHZDONV

8QVHU%OYG

 /DGHUD'ULYH%LNH/DQHV

-XDQ7DER%OYGDW%HDU$UUR\R
7UDLO

(XEDQN%OYG

-XDQ7DER%OYG%HDU$UUR\R7UDLO
2YHUFURVVLQJ

,

)URP

 /D&XHYD7UDLO



 ,VOHWD'UDLQ7UDLO
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%LNH3HG 9LOODJHRI/RV/XQDV

%LNH3HG 9LOODJHRI/RV/XQDV

&RQVWUXFWVLGHZDONVELF\FOHODQHVOLJKWLQJPHGLDQV
DQGRXWHUFXUEVWRPDQDJHDFFHVV6LJQDJHDQG
RWKHUDSSXUWHQDQFHVLQFOXGHG)RUPHU&1 /

%LNH3HG 9LOODJHRI/RV/XQDV

&RQVWUXFWELNHSHGGLWFKFURVVLQJWRFRQQHFWWZR
URDGVWRHVWDEOLVKWKHE\SDVVRIWKH10 10
LQWHUVHFWLRQIRU5DLOUXQQHUFRPPXWHUV
&RQVWUXFWQHZELNHSHGIDFLOLWLHVLQFOXGLQJ
VWUHHWVFDSHGUDLQDJHDQGURDGVLGHLPSURYHPHQWV

%LNH3HG &RXQW\RI%HUQDOLOOR

%LNH3HG

&LW\RI$OEXTXHUTXH
'0'
&LW\RI$OEXTXHUTXH
%LNH3HG
'0'

%LNH3HG &LW\RI5LR5DQFKR

,PSURYH :LGHQ6KRXOGHUVWRDFFRPPRGDWH
ELF\FOHVDQGLPSURYHVDIHW\

&RQVWUXFWSHGHVWULDQDQGOLJKWLQJLPSURYHPHQWV

%XLOG%LNH/DQHV

&RQVWUXFW%LNH7UDLO

3ODQGHVLJQDQGFRQVWUXFWLPSURYHPHQWVWRWKH
ELF\FOHDQGSHGHVWULDQIDFLOLWLHVDORQJ0/.EHWZHHQ
&LW\RI$OEXTXHUTXH
%URDGZD\DQG8QLYHUVLW\WRSURPRWHRSSRUWXQLWLHVWR %LNH3HG
'0'
DFFHVVRWKHUPRGHVRIWUDQVSRUWDWLRQVXFKDVWUDQVLW
DQG5DLOUXQQHUVHUYLFHV

%XLOG%LNH/DQHV

%LNH3HG

&LW\RI$OEXTXHUTXH
'0'
&LW\RI$OEXTXHUTXH
%LNH3HG
'0'

%LNH3HG &LW\RI5LR5DQFKR

:LGHQWKHH[LVWLQJSDYHPHQWRQ0HDGRZODUN/DQH
DSSUR[PLOHFRPSOHWLQJWKHELNHODQHVWRWKHFLW\
OLQH,QDGGLWLRQLQVWDOOUHWDLQLQJJDUGHQZDOOVIRU
HURVLRQFRQWURORQDGMDFHQW3UDLULH6DJHWUDLO7RW
3URM&RVWLQFOXGHV)<&203/(7('
,PSOHPHQW%LNH/DQHV

%LNH3HG 9LOODJHRI/RV/XQDV

%LNH3HG 66&$)&$































%LNH3HG &LW\RI5LR5DQFKR





&LW\RI$OEXTXHUTXH
%LNH3HG
'0'

&LW\RI$OEXTXHUTXH
'0'



%LNH3HG &RXQW\RI%HUQDOLOOR

%LNH3HG

%LNH3HG &RXQW\RI%HUQDOLOOR

%XLLOG%LNH/DQHV

&RQVWUXFWSHGHVWULDQIDFLOLW\ 2OG&1  
&203/(7('
,QVWDOODSSUR[LPDWHO\PLOHVRISHGHVWULDQWUDLO
DORQJ/LVERQ&KDQQHOLQ5LR5DQFKR

%XLOG%LNH/DQHV

&RQVWUXFWELF\FOHSHGHVWUDLQIDFLOLWLHV

&RQVWUXFW2YHUFURVVLQJIRU7UDLO

&RQVWUXFWELF\FOHSHGHVWUDLQIDFLOLWLHV

3URMHFW'HVFULSWLRQ

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP
/DWH
7HUP
1HDU
7HUP
/DWH
7HUP

)XQGHG

/DWH
7HUP
1HDU
7HUP

)XQGHG

/DWH
7HUP

)XQGHG

)XQGHG

/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
3ODQGHVLJQDFTXLUH52:FRQVWUXFWDQGLPSURYH
,QQRYDWLRQ7UDLO5DLO<DUGVWR&RQYHQWLRQ
$OEXTXHUTXH&RQYHQWLRQ
&LW\RI$OEXTXHUTXH
1HDU
PXOWLPRGDOIDFLOLWLHVWRFRQQHFWWKH5DLO<DUGVWRWKH

5DLO<DUGV
%LNH3HG

&HQWHU
&HQWHU
'0'
7HUP
&RQYHQWLRQ&HQWHUWRLQFOXGHEXWQRWOLPLWHGWR
ODQGVFDSLQJDQGVLGHZDONV

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

7

&DWHJRU\7RWDOV

WK6W

&LW\/LPLWVZHVWRI/D3D]

 3DMDULWR5G%LNH7UDLO/DQHV

 3DUDGLVH%OYG7UDLO

 3LHGUDV0DUFDGDV$UUR\R%LNH7UDLO

3DVHRGHO1RUWH

5DLQERZ%OYG

2VXQD5GDW1'LYHUVLRQ&K
7UDLO

2VXQD5G1RUWK'LYHUVLRQ&KDQQHO7UDLO

8QGHUFURVVLQJ

 3HFRV/RRS6LGHZDON 5LR5DQFKR

QG6W

 2VXQD5G%LNH/DQHV7UDLO

*ROI&RXUVH5G

1RUWK'LYHUVLRQ&KDQQHO7UDLO

 1RUWK3LQR$UUR\R%LNH7UDLO

 3DVHRGHO1RUWH&RUULGRU%LNHZD\V6WDJH,

1RUW'LYHUVLRQ&KDQQHODQG
,QGLDQ6FKRRO

 1RUWK'LYHUVLRQ&KDQQHO8QGHUFURVVLQJ

'DP

%DOWLF$YH

&RQVWUXFW%LNH7UDLO

%LNH3HG

&LW\RI$OEXTXHUTXH
'0'

%LNH3HG &LW\RI5LR5DQFKR







&RQVWUXFWELNHODQHVDQGWUDLOEHWZHHQ*ROI&RXUVH
5G (DJOH5DQFK5G&RQVWUXFWDJUDGHVHSDUDWHG
3DVHRGHO1RUWH7UDLO ZHVWRI
&LW\RI$OEXTXHUTXH
FURVVLQJEHWZHHQ(DJOH5DQFK5GWRWKHZHVWHUQ
%LNH3HG
WKH5LR*UDQGH
3 5
WHUPLQXVRIWKHH[LVWLQJ3DVHRGHO1RUWH7UDLO ZHVW
RIWKH5LR*UDQGH 3URMHFWZLOOEHEXLOWLQVWDJHV
&RQVWUXFWD ZLGHVLGHZDONZLWK$'$UDPSVDV
QHFHVVDU\3DUWLDOUHFRQVWUXFWLRQRIDSSUR[
GULYHZD\DSURQVWRPHHW$'$VWDQGDUGV



%LNH3HG &RXQW\RI%HUQDOLOOR

*ROI&RXUVH5G















&RQVWUXFWWUDLOWRFRQQHFWH[LVWLQJWUDLOVDORQJ
3DUDGLVH%OYGLQFOXGLQJDFRQQHFWLRQWRH[LVWLQJSHG
IDFLO2Q*ROI&RXUVH5GDSSUR[IWVRXWKRI
3DUDGLVH%OYG)RUPHU&1 /

&LW\RI$OEXTXHUTXH
'0'
&LW\RI$OEXTXHUTXH
%LNH3HG
'0'
&LW\RI$OEXTXHUTXH
%LNH3HG
'0'
&LW\RI$OEXTXHUTXH
%LNH3HG
'0'
%LNH3HG

%LNH3HG &RXQW\RI%HUQDOLOOR

&LW\RI$OEXTXHUTXH
'0'





%LNH3HG &RXQW\RI%HUQDOLOOR

&RQVWUXFWXQGHUFURVVLQJIRUWUDLO

%XLOG%LNH/DQHV7UDLO

&RQVWUXFW%LNH7UDLO

'HVLJQDQGFRQVWUXFWDQXQGHUFURVVLQJRIWKH1'&
WUDLO

&RQVWUXFWELF\FOHSHGHVWUDLQIDFLOLWLHV

%LNH3HG

%LNH3HG 10'27'

&RQVWU0XOWLXVHWUDLOWRWUDLO ELNHURXWHRQ(O
3XHEORZKHUHWUDLOWHUPLQDWHVIURP3G1SURMHFWWR
SURYLGHDFFHVVWR1'LYFKDQQHOLQFOXGHV
SDYHPHQW EULGJHGHFNUHKDEEULGJHZLGHQLQJ
VLJQLQJ VWULSLQJLPSURYWRDFFRPIDFLODVDELNH
URXWH
&RQVWUXFWQHZODQHURDGZD\ZLWKELNHODQHV (DVW
:HVWFRQQHFWLRQXQGHU$ $OOIXQGVLQ)<
WKURXJKDUHLQFOXGHGLQWRWDOSURMHFWFRVW

%LNH3HG 10'27'



&RQVWUXFWLRQRIQHZVLGHZDONVELNHIDFLOLWLHVPHGLDQ
ODQGVFDSLQJDQG$'$XSJUDGHVDORQJ10
%LNH3HG 9LOODJHRI7LMHUDV
IURQWDJH
5HSODFHPHQWRIWKHEULGJHDSSURDFKHVUHSODFH
PLVVLQJVSDQVDQGUHKDELOLWDWLRQRIWKH%ULGJH'HFN
DQGRWKHUDVVRFLDWHGEULGJHZRUN



%LNH3HG 9LOODJHRI7LMHUDV

3ODQ'HVLJQDQG&RQVWUXFWSHGHVWULDQ
LPSURYHPHQWVLQFOXGLQJQHZFXUEDQGJXWWHU
VLGHZDONVPLQRUURDGLPSURYHPHQWVZKHHOFKDLU
UDPSVDQGUHODWHGGUDLQDJHOLJKWLQJVWULSLQJ
VLJQLQJLPSURYHPHQWVDQGRWKHU
DSSXUWHQDQFHVDVQHFHVVDU\

3URMHFW'HVFULSWLRQ

&RQVWUXFW%LNH7UDLO/DQHV

,VOHWD'UDLQDJH&KDQQHO

(GLWK%OYG

7LEXURQ6W

WK6W

(O3XHEOR

1RUWK'LYHUVLRQ&KDQQHO5RDG&RQVWUXFWLRQ
+DZNLQV
1RUWK6RXWK&RQQHFWRU



%DOORRQ)LHVWD3DUN

/RUUDLQH&RXUW

1RUWK'LYHUVLRQ&KDQQHO5RDG&RQVWUXFWLRQ
-DFV/DQH
(DVW:HVW&RQQHFWRU (O3XHEOR



 1RUWK'LYHUVLRQ&KDQQHO7UDLO

03

100LOH0DUNHU

107UDPZD\%OYG%ULGJH5HKDELOLWDWLRQ
03
RQWKH3LHUGD/LVD%ULGJH

100LOH0DUNHU

 103HGHVWULDQ%LNH(QKDQFHPHQWV

10

7R



7LMHUDV$YHQXH

)URP

 103HGHVWULDQ,PSURYHPHQWV3KDVH,
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/DWH
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

/DWH
7HUP
1HDU
7HUP
1HDU
7HUP
/DWH
7HUP
1HDU
7HUP
1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

8

&DWHJRU\7RWDOV

 6XQ5DQFK9LOODJH5G%LNH/DQHV

%DFKHORUV6WUHHW

&DEH]RQ5G DSSUR[03

657610&RUUDOHV5G
3HGHVWULDQ&URVVZDON,PSURYHPHQWV



5LR%UDYR%OYG

 6RXWK'LYHUVLRQ&KDQQHO7UDLO

03 'HYRQ-RKQ/DQH

5LR*UDQGH

 6RXWK%RXQGDU\7UDLO

6576&RUUDOHV5RDG6DIH5RXWHVWR
6FKRROV3KDVH,,

&KDSSHO'U

 6LQJHU%OYG%LNH/DQHV



5RFNDZD\%OYG

10

DSSUR[0LOHSRLQW

03

*LEVRQ%OYG

%URDGZD\

-HIIHUVRQ6W

1RUWKHUQ%OYG

%LNH3HG 9DULRXV-RLQW(IIRUW

%LNH3HG 9DULRXV-RLQW(IIRUW

%LNH3HG 9LOODJHRI7LMHUDV

&RQVWUXFWDPXOWLXVHWUDLO 773IXQGVXVHGIRU
UHTXLUHGPDWFK

&RQVWUXFWDPXOWLXVHWUDLO 773IXQGVXVHGIRU
UHTXLUHGPDWFK 'HVLJQIRU6HJPHQWV 

3XHEORRI6DQWR
'RPLQJR

3XHEORRI6DQWR
'RPLQJR

3XHEORRI6DQWR
'RPLQJR

%XLOG%LNH/DQHV

&URVVZDON,PSURYHPHQWVE\WKH0RQWHVVRULVFKRRO
DQGWKHDGGLWLRQRIDQ55%)LQDGYDQFHRID
FURVVZDONRQ&RUUDOHV5RDG
&URVVZDONDQGRWKHUSHGHVWULDQLPSURYHPHQWVDV
QHHGHG

&RQVWUXFWELF\FOHSHGHVWUDLQIDFLOLWLHV

%LNH3HG 9LOODJHRI/RV/XQDV

%LNH3HG 10'27'

%LNH3HG 10'27'

%LNH3HG &RXQW\RI%HUQDOLOOR











%LNH3HG

&RQVWUXFWELF\FOHSHGHVWULDQIDFLOLWLHVIURPWKH
SURSRVHG%RVTXH7UDLODGMDFHQWWRWKH5LR*UDQGHWR
%LNH3HG &RXQW\RI%HUQDOLOOR
%URDGZD\%OYGDORQJWKHSURSRVHG$0$)&$
FKDQQHODGMDFHQWWR,

%XLOG%LNH/DQHV

























&LW\RI$OEXTXHUTXH
'0'

&RQVWUXFWVLGHZDONVZKLFKDUH$'$FRPSOLDQWRQWKH
QRUWKVLGHRI6DUDWRJD,QFOXGHVZRUNRQVHYHUDO
%LNH3HG &LW\RI5LR5DQFKR
GULYHZD\VWRPDLQWDLQDGHTXDWHVORSHDQG
FRQVWUXFWLRQRIUHWDLQLQJZDOOVDVQHFHVVDU\

%LNH3HG

%LNH3HG

%LNH3HG

%LNH3HG &RXQW\RI%HUQDOLOOR

&RQVWUXFWELF\FOHSHGHVWULDQIDFLOLWLHVIURP
:RRGZDUG5GWR5LR%UDYR%OYGDORQJ6DQ-RVH
'UDLQFRUULGRU

9LOODJHRI/RV5DQFKRV
GH$OEXTXHUTXH

%LNH3HG &RXQW\RI%HUQDOLOOR

%LNH3HG

&RQVWUXFWELF\FOHSHGHVWUDLQIDFLOLWLHV

&RQVWUXFW%LNHIDFLOLW\

3ODQGHVLJQULJKWVRIZD\DFTXLVLWLRQDQG
&LW\RI$OEXTXHUTXH
FRQVWUXFWLRQRIWUDLOLPSURYHPHQWVRQWKHGHVLJQDWHG %LNH3HG
'0'
HDVWZHVWWUDLOIDFLOLW\5HI10&203/(7('

'HVLJQDQG&RQVWUXFWDSHGHVWULDQZDONZD\WKURXJK
,QGLDQ6HUYLFH5RDG 63 
WKHH[LVWLQJFRQFUHWHER[FXOYHUW$OWHUQDWLYH
,QGLDQ6HUYLFH5RDG 63 
&DWWOH*XDUG(RI0DWHR
VHOHFWHGIURPWKH.HZD3HGHVWULDQ$VVHVVPHQW
:HVWRI0DWHR2YHUSDVV
2YHUSDVV
5HSRUWRQEHKDOIRI10'27

 6DUDWRJD'ULYH6LGHZDONV



6DQWR'RPLQJR3HGHVWULDQ7UDLOWKURXJK
&RQFUHWH%R[&XOYHUW

105;5DLO5XQQHU6WDWLRQ

,QWHUVHFWLRQRIVWDWHKLJKZD\
DQGLQGLDQVHUYLFHURDG
63

 6DQWR'RPLQJR0XOWL8VH7UDLO6HJPHQW



105;6WDWLRQWR63 2OG
+Z\

5LR%UDYR%OYG

&DWWOHJUG(RI0DWHR2YHUS
WR105;6WDWLRQ

:RRGZDUG5G

 6DQ-RVH'UDLQ7UDLO

$ODPHGD%OYG

6DQWR'RPLQJR0XOWL8VH7UDLO6HJPHQW
DQG

2UWHJD

5LR*UDQGH%OYG%LNH)DFLOLW\ 1RUWK(QGLQ
3DVHRGHO1RUWH
9LOODJH

 5LR*UDQGH%OYG%LNH/DQHV 6LGHZDONV



 5HJLRQDO(DVW:HVW7UDLO %LNHZD\

2UWHJD5G

%HQDOLOOR6DQGRYDODQG
9DOHQFLD&RXQWLHV

5HJLRQ:LGH%LF\FOH3HGHVWULDQ6DIHW\
(GXF 1HDU7LPH)UDPH



,QFUHDVHELF\FOLQJDQGSHGHVWULDQVDIHW\DZDUHQHVV
DQGSURPRWHVKLIWWRDOWHUQDWHPRGHVRIWUDYHO

,QFUHDVHELF\FOLQJDQGSHGHVWULDQVDIHW\DZDUHQHVV
DQGSURPRWHVKLIWWRDOWHUQDWHPRGHVRIWUDYHO

%HQDOLOOR6DQGRYDODQG
9DOHQFLD&RXQWLHV



5HJLRQ:LGH%LF\FOH3HGHVWULDQ6DIHW\
(GXF /DWH7LPH)UDPH

3URMHFW'HVFULSWLRQ



7R

,QVWDOOOLJKWLQJLPSURYHSHGHVWUDLQDFFHVV$'$
FRPSOLDQFH

)URP

3ULPHUD$JXD3HGHVWUDLQ
7LMHUDV9LOODJH/LQH  6RI
10 5W
,PSURYHPHQWV7UDLO(QKDQFHPHQWV3KDVH 10
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7HUP

)XQGHG

)XQGHG

/DWH
7HUP

1HDU
7HUP

)XQGHG

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

)XQGHG

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

)XQGHG

1HDU
7HUP

/DWH
7HUP

1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

9

&DWHJRU\7RWDOV

*HRUJH5G

8QLYHUVLW\%OYG0XOWLPRGDO,PSURYHPHQWV
3KDVH,,



(XFDUL]$YH

 WK6WUHHW 8SSHU6HFWLRQ

WK6W,PSURYHPHQWV6WDJH,, ('3( 
'HVLJQ

 WK6W&URVVLQJRI,



WK6WRYHU,

6KXOWH5G

8QVHU%OYG

6HQ'HQQLV&KDYH]%OYG

 WK6WUHHW /RZHU6HFWLRQ

 WK$YH&DPSXV$YH&RQVWUXFWLRQ

(XFDUL]$YH

 WK6W([WHQVLRQ ,%ULGJH&URVVLQJ

3DVHRGHO1RUWH

/RPD/DUJD

 :HVW0HDGRZODUN%LNH3HG7UDLO

 QG6WUHHW1:5HFRQVWUXFWLRQ

8QVHU%OYG

5LR*UDQGH

 9HQDGR$UUR\R7UDLO

 9DOOH'H2UR&RQQHFWLRQV

&RXQW\/LQH

105LR%UDYR%OYG

8QLYHUVLW\%OYG0XOWLPRGDO,PSURYHPHQWV
3KDVH,



 8WLOLW\(DVHPHQW7UDLO

6RXWK'LYHUVLRQ&KDQQHO

7LMHUDV$UUR\R%LNH 3HGHVWULDQ7UDLO
6WDJH,,

2OG6FKRRO5G

)URP



7LMHUDV$UHD6LGHZDON,PSURYHPHQWVDQG

$'$8SJUDGHVRQ10
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2UWHJD5RDG

&HQWHU%OYG

WK6W

,

$PROH$UUR\R



&DSDFLW\
&LW\RI5LR5DQFKR
3URM
&DSDFLW\ 9LOODJHRI/RV5DQFKRV
3URM
GH$OEXTXHUTXH
&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

&RQVWUXFWQHZODQHURDGZD\
5HFRQVWUXFWWK6WIURPWRODQHVLQFOXGLQJ
GUDLQDJHELNHODQHVWUDQVLWDPHQLWLHVLPSURYHG
SHGHVWULDQDFFHVV$'$FRPSOLDQFHDQG
ODQGVFDSLQJ
5HVWRUHFRQVWUXFWVWUHHWFRQQHFWLRQDFURVV,
ZLWKRXWDFFHVVWRH[SUHVVZD\





























5HFRQVWUXFWDVODQHGLYLGHGIDFLOLW\EHWZHHQ3DVHR
GHO1RUWHDQG$ODPHGD%OYGDQGDVDODQHZLWK
&DSDFLW\
&RXQW\RI%HUQDOLOOR
FHQWHUWXUQODQHIDFLOLW\EHWZHHQ$ODPHGDDQGWK6W
3URM
,QFOXGHVQHZVLJQDOVELNHODQHVVLGHZDONVDQG
ODQGVFDSLQJ

&RQVWUXFWQHZODQHURDGDQGFURVVLQJRYHU,
&DSDFLW\ &LW\RI$OEXTXHUTXH
LQFOXGHVELNHODQHV
3URM
'0'
&RQVWUXFWQHZODQHURDGZD\LQFOXGHVELNHODQHV  &DSDFLW\ &LW\RI$OEXTXHUTXH
WUDLO
3URM
'0'
&DSDFLW\
&RQVWUXFWQHZURDGZD\ZLWKELNHODQHV
&RXQW\RI%HUQDOLOOR
3URM

%LNH3HG 9LOODJHRI&RUUDOHV

SDYHSHGELNHWUDLOVRQERWKVLGHVRI:HVW
0HDGRZODUN/DQHEHWZHHQ/RPD/DUJDDQGWKH
PXQLFLSDOERXQGDU\ZLWK5LR5DQFKRFRQQHFWLQJWR
WKHH[LVWLQJSDYHGWUDLOVZHVWRI&RUUDOHV

0XQLFLSDO%RXQGDU\ 5LR
5DQFKR

/DGHUD'U

%LNH3HG &LW\RI5LR5DQFKR

&RQVWUXFW%LNH7UDLO

%LNH3HG &RXQW\RI%HUQDOLOOR
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LPSURYHPHQWVRQ10ZKHUHLWGRHVQRWH[LVW
%LNH3HG 9LOODJHRI7LMHUDV
WRGD\EHWZHHQ10DQG3XEOLF2OG6FKRRO5RDG
0DWFKLVSURYLGHGE\10'27
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%URDGZD\

 ,5HFRQVWUXFWLRQ 6RXWKVLGHRI$%4

(XEDQN%OYG

(XEDQN%OYG 0RQWJRPHU\%OYG
,QWHUVHFWLRQ,PSURYHPHQWV

 ,([SDQVLRQ,WR3DVHRGHO1RUWH



5LR*UDQGH%OYG

&HQWUDO$YH,PSURYHPHQWV 2OG7RZQ
'RZQWRZQ

3UDLULH'RJ/Q

 &DPLQRGHO/ODQR([WHQVLRQ



6LFKOHU5G

 &DPHORW%OYG([WHQVLRQ

1RUWKHUQ

%URDGPRRU%OYG:LGHQLQJ WK6W 
6RXWKHUQ6HFWLRQ



5LR%UDYR%OYG

3DVHRGHO1RUWH

0RQWJRPHU\%OYG

WK6WUHHW

0HVD5G

HQGRIH[LVWLQJ&DPHORW%OYG

3DVHRGHO9ROFDQ

3DVHRGHO9ROFDQ

5DLO5XQQHU6WDWLRQ

,GDOLD5G

10&DPLQRGHO3XHEOR

 %HUQDOLOOR5DLO5XQQHU6WDWLRQ(QWUDQFH5G

3DVHRGHO1RUWH

%URDGPRRU%OYG([WHQVLRQ WK6W 
6RXWKHUQ6HFWLRQ
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 $WULVFR9LVWD%OYG 3G9 :LGHQLQJ

-HIIHUVRQ6W



(GLWK%OYG

 $ODPHGD%OYG:LGHQLQJ6WDJH,,
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3URJUHVV%OYG

-HIIHUVRQ6W

 $ODPHGD%OYG:LGHQLQJ6WDJH,
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%URDGPRRU%OYG([WHQVLRQ WK6W 0LGGOH
WK$YH&DPSXV$YH
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 $ODPHGD%OYG,PSURYHPHQWV
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&LW\RI5LR5DQFKR
3URM
&DSDFLW\
9LOODJHRI/RV/XQDV
3URM
&DSDFLW\
&LW\RI%HOHQ
3URM

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'
&DSDFLW\
10'27'
3URM

&DSDFLW\
10'27'
3URM
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 /LQFROQ$YH([WHQVLRQ

 /LQFROQ$YH:LGHQLQJ
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5DLO5XQQHU6WDWLRQ$UHD

10

/RV/XQDV&RUULGRU1HZ,QWHUFKDQJH
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)URP

 10LQ3HUDOWD 2OG&1 



032 3URMHFW7LWOH

&RRUV%OYG

0LOH0DUNHU

.LQJ%OYG

6RXWKHUQ%OYG

6RXWKHUQ%OYG

8QVHU%OYG

/RPD&RORUDGR%OYG

3DVHRGHO9ROFDQ

8QLYHUVH%OYG

(VFDUSPHQWHQGRIFXUUHQW
ODQH

(DJOH5DQFK5G

5DLOURDG

1RUWK'LYHUVLRQ&KDQQHO

-HIIHUVRQ6W

%URDGPRRU%OYG
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103DVHRGHO9ROFDQ5LR5DQFKR
&DSDFLW\
/DWH

,ULV5G
86
:LGHQ5RDGZD\IURPWRODQHV
10'27'

6HFW:LGHQLQJ6WDJH,,
3URM
7HUP
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&DWHJRU\7RWDOV

%HUQDOLOOR6DQGRYDO&RXQW\
/LQH

,UYLQJ%OYG

)DURO5G

)DURO5G

 8QVHU%OYG,PSURYHPHQWV 1:$%4

 8QVHU%OYG3KDVH%

8QVHU%OYG5LJKWVRIZD\$FTXLVLWLRQIRU

3KDVH%

3DVHRGHO9ROFDQ

10 3DVHRGHO9ROFDQ

3XUFKDVHULJKWVRIZD\

&RPSOHWH52:ODQGDFTXLVLWLRQVIRUWKLVSKDVH

5HFRQVWUXFW :LGHQ5RDGZD\IURPWRODQHV
LQFOXGLQJELNHODQHVDQGWUDLO

0F0DKRQ%OYG

 8QVHU%OYG&RUULGRU,PSURYHPHQWV6WDJH %DQGHOLHU5G

&LW\RI5LR5DQFKR

&LW\RI5LR5DQFKR

&LW\RI$OEXTXHUTXH
'0'

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

&RPSOHWHDXQLIRUPDQGRUODQHURDGZD\IDFLOLW\
DQGLPSOHPHQWPXOWLPRGDOLPSURYHPHQWV
FRQVWUXFWLRQPDQDJHPHQWVHUYLFHV/RFDOGHVLJQ
IXQGVPD\EHXVHGDVVRIWPDWFK 6RPH3(
'HVLJQ 52:GRQHXQGHU$

%HUQDOLOOR6DQGRYDO&RXQW\
/LQH

&DSDFLW\
3URM
&DSDFLW\
3URM
&DSDFLW\
3URM

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

&HQWUDO$YH

&RPSOHWHDXQLIRUPDQGRUODQHURDGZD\IDFLOLW\
DQGLPSOHPHQWPXOWLPRGDOLPSURYHPHQWV
FRQVWUXFWLRQPDQDJHPHQWVHUYLFHV/RFDOGHVLJQ
IXQGVPD\EHXVHGDVVRIWPDWFK3URMHWPD\EH
SKDVHG 6RPH3('HVLJQ 52:GRQHXQGHU
$

8QVHU%OYG&RUULGRU,PSURYHPHQWV)XWXUH
6WDJHV

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

:LGHQIURPWRODQHVLQFOXGLQJRQVWUHHWELNH
ODQHVDQGPXOWLSXUSRVHWUDLO 6RPH3('HVLJQ
DQG52:GRQHXQGHU$ $OVRVHH$

$WULVFR%OYG HQGRIH[LVWLQJ
3DUDGLVH%OYG
ODQHVHFW

 8QVHU%OYG&RQQHFWLRQ:LGHQLQJ



&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

$WULVFR%OYG HQGRIH[LVWLQJ
3DUDGLVH%OYG
ODQHVHFW

&DSDFLW\
10'27'
3URM

3ODQGHVLJQDQGFRQVWUXFWLRQWZRODQHRIIUDPSVRQ
,ZHVWERXQGLQOFOXGHVVLJQDJHDQGRWKHU
DSSXUWHQDQFHVDVQHHGHG

 8QVHU%OYG&RQQHFWLRQ

03
3(GHVLJQ 52:IRUQHZODQHURDGZD\ ELNH
ODQHVWUDLO FRQVWUXFWLRQIRUILUVWSKDVH)LUVWSKDVH
ZLOOFRQVWUXFWDODQHURDGZD\IURP$WULVFRWR
3DUDGLVH6RPH52:WREHDFTXLUHGIURP
ODQGRZQHUVE\WUDQVIHU7RW3URM&RVWLQFOXGHV
 

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

:LGHQWKHWZRODQHVHFWLRQLQWKH/RV3LFDURVDUHD
IURPWRODQHVWRSURYLGHODQHFRQWLQXLW\

03

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

&RQVWUXFWJUDGHVHSDUDWHGLQWHUFKDQJH

 8QVHU%OYG WK6W2II5DPSV

5LR%UDYR%OYG



&RQVWUXFWQRUWKERXQG8QLYHUVLW\%OYGJUDGH
&DSDFLW\ &LW\RI$OEXTXHUTXH
VHSHUDWLRQRYHU/RVV3LFDURV5G7RWDOOHQJWK
3URM
'0'
DSSUR[IW'HPR,'10/RFDOGHVLJQ
IXQGVDVVRIWPDWFK























&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'

:LGHQIURPWRODQHV



&DSDFLW\
&RXQW\RI%HUQDOLOOR
3URM

&RQVWUXFWQHZODQHGLYLGHGIDFLOLW\ZLWKELNHODQHV
LQFOXGHVVLJQDJHGUDLQDJHDQGRWKHUQHFHVVDU\
DSSXUWHQDQFHV'HPR,'103URMHFWWRWDO
LQFOXGHVFDSLWDORXWOD\ FRXQW\IXQGVLQSUHYLRXV
)<V

3URMHFW'HVFULSWLRQ

0HVDGHO6RO

/RV3LFDURV5G

&RRUV%OYG

,([LWDW6XQSRUW%OYG

7R

 8QLYHUVLW\%OYG:LGHQLQJ

8QLYHUVLW\%OYG

$SSUR[IW16RI
/RV3LFDURV

 8QLYHUVLW\%OYG/RV3LFDURV:LGHQLQJ

8QLYHUVLW\%OYG /RV3LFDURV5G*UDGH
6HSDUDWLRQ

8QVHU%OYG

 7RZHU5G:LGHQLQJ



:RRGZDUG

)URP

 6XQSRUW%OYG([WHQVLRQ

032 3URMHFW7LWOH

)XQGHG

1HDU
7HUP
1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

1HDU
7HUP

/DWH
7HUP

)XQGHG

1HDU
7HUP

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
%ULGJHRYHU1RUWK'LYHUVLRQ
:LGHQDQGUHKDEEULGJHDQGDSSURDFKURDGZD\IURP &DSDFLW\ &LW\RI$OEXTXHUTXH
 6LQJHU%OYG%ULGJH:LGHQLQJ
 )XQGHG
&KDQQHO
WRODQHV
3URM
'0'
5HFRQVWUXFWURDGZD\LQFOXGLQJQHZGHWDFKHGPXOWL
&DSDFLW\
XVHWUDLOGUDLQDJHOLJKWLQJDQGUHODWHG
 6RXWKHDVW/RV/HQWHV5RDG,PSURYHPHQWV 0RUULV5G
$VSHQ'U
9LOODJHRI/RV/XQDV
 )XQGHG
3URM
LPSURYHPHQWV
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&DWHJRU\7RWDOV

03 (DVWRI'RQ7RPDV

8QVHU%OYG

*ROI&RXUVH5G

6DQGLD6DOLGD5G

 865HFRQVWUXFWLRQ :LGHQLQJ

 :HVWVLGH%OYG,PSURYHPHQWV

 :HVWVLGH%OYG:LGHQLQJ

 QG6WUHHW,PSURYHPHQWV 6RXWK9DOOH\

:RRGZDUG$YH

10

*ROI&RXUVH5G

03 10

3URJUHVV%OYG

86

3DVHRGHO9ROFDQ

7R

RYHU:LOOLDP6W

%ULGJH6W $YHQLGD&HVDU
&KDYH]

 $OEXTXHUTXH%ULGJH5 5%ULGJH

$OEXTXHUTXH&LW\:LGH2II6\VWHP%ULGJH

3URJUDP

(XEDQN%OYG

9HQWXUD%OYG

 $ODPHGD%OYG5HFRQVWUXFWLRQ

6RODU

0RXQWDLQ

 WK6WUHHW&RRULGRU(QKDQFHPHQWV

9DOOHGHO2UR(QWUDQFHQRUWKRI 0RXQWDLQ9LHZ(OHPHQWDU\
6DQGLD6DOLGD5G
6FKRROQRUWKRI6KLUN/Q

.LQJ%OYG

 8QVHU%OYG:LGHQLQJ&

QG6WUHHW9DOOHGHO2UR$FFHV
,PSURYHPHQWV

3URJUHVV%OYG

 8QVHU%OYG:LGHQLQJ8SSHU6HFWLRQ



&KHUU\5RDG

)URP

 8QVHU%OYG:LGHQLQJ0LGGOH6HFWLRQ%

032 3URMHFW7LWOH











&DSDFLW\
&LW\RI5LR5DQFKR
3URM

&DSDFLW\ &LW\RI$OEXTXHUTXH
3URM
'0'
+Z\ %UJ
&RXQW\RI%HUQDOLOOR
3UHV
+Z\ %UJ
&RXQW\RI%HUQDOLOOR
3UHV

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

+Z\ %UJ
&RXQW\RI%HUQDOLOOR
3UHV

'HVLJQFRQVWUXFWHQKDQFHDQGLPSURYH:HVWVLGH
%RXOHYDUG&RQVWUXFWDEULGJHDQGWKHDSSURDFKHV
IRUWKHHDVWERXQGODQHVDQGFRPSOHWLRQRIWKHWRS
PDWRIDVSKDOWIRUWKHHQWLUHURDGOHQJWKEHWZHHQ
8QVHU%OYGDQG*ROI&RXUVH5G
5HKDE ZLGHQIURPWRODQHVELNHODQHV
SHGHVWULDQHQKDQFHPHQWVDQGRWKHULPSURYHPHQWV
SHUWKH:HVWVLGH0F0DKRQ&RUULGRU6WXG\7RWDO
FRVWLQFOXGHVHVWRIIXWXUHFRQVWUXFWLRQFRVWV
5HFRQVWUXFWURDGZD\DQGLQWHUVHFWLRQLPSURYHPHQWV
5HFRQVWUXFWURDGZD\ZLWKGUDLQDJHFXUEJXWWHU
VLGHZDONVPXOWLXVHWUDLOOLJKWLQJVLJQDJHDQG
UHDOLJQPHQWRIWKH'HVHUW5GLQWHUVHFWLRQ
3ODQGHVLJQDFTXLUHULJKWRIZD\DQGFRQVWUXFW
URDGZD\LPSURYHPHQWVLQDFFRUGDQFHZLWKWKH
)RXUWK6WUHHW&RUULGRU3ODQLQFOXGLQJEXWQRWOLPLWHG
WRVLGZDONUHFRQVWUXFWLRQODQGVFDSLQJDQGWUDIILF
FDOPLQJPHDVXUHV

3ODQGHVLJQDQGFRQVWUXFLWRQRIEULGJHUHSDLUV
DQGRUUHKDELOLWDWLRQRIRIIV\VWHP%ULGJH7KH
+Z\ %UJ &LW\RI$OEXTXHUTXH
SURMHFWZLOOEHDGYDQFHFRQVWUXFWHG SHQGIXQGLQJ
3UHV
'0'
DJUHHPHQW 'HVLJQIXQGVWREHXVHGDVVRIW
PDWFKIRUIHGHUDOFRQVWIXQGV
3ODQGHVLJQDQGFRQVWUXFWLRQRIEULGJHUHSDLUV
DQGRUUHKDELOLWDWLRQRIRIIV\VWHPEULGJHV,QFOXGHV
+Z\ %UJ &LW\RI$OEXTXHUTXH
%ULGJH-HIIHUVRQ6WRYHU%HDU&DQ\RQ$UUR\R
3UHV
'0'
DQG%ULGJH-HIIHUVRQ6WRYHU%HDU&DQ\RQ
$UUR\R%ULGJH V LQ))<\HWWREHVHOHFWHG

5HFRQVWUXFWODQH5RDGZD\DQG%LNH/DQHV 7UDLO



&DSDFLW\
10'27&5'&
3URM

5HFRQVWUXFWLRQZLGHQLQJ ODQHHDFKGLU EULGJH
UHKDELOLWDWLRQ UHSDLUVLQFOXGHV$'$FRPSOLDQFH
VLGHZDONVDQGRWKHUDSSXUWHQDQFHVDVQHFHVVDU\











&DSDFLW\
&LW\RI5LR5DQFKR
3URM
&DSDFLW\
&LW\RI5LR5DQFKR
3URM

5HFRQVWUXFW :LGHQIURPWRODQHV$GGELNH
ODQHV SURM
5HFRQVWUXFWDQGZLGHQIURPWRODQHVGLYLGHG
3URMHFWLQFOXGHVODQHV



&DSDFLW\
&LW\RI5LR5DQFKR
3URM

5HFRQVWUXFW :LGHQIURPWRODQHVGLYLGHG
$GGELNHODQHV7KHSURMHFWLVGLYLGHGLQWR
VHJPHQWVIRUFRQVWUXFWLRQSXUSRVHVD3G9WR
.LQJE)DUROWR3GYDQGF.LQJWR3URJUHVV('
3('HVLJQXQGHU&1 /52:385&+$6(
81'(5:$<

3URMHFW'HVFULSWLRQ

)XQGHG

)XQGHG

1HDU
7HUP

/DWH
7HUP

)XQGHG

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

/DWH
7HUP
/DWH
7HUP

1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
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7RWDO+LJKZD\
&DSDFLW\3URMHFWV

&DWHJRU\7RWDOV

+RRSHU5G

'(,,$LUSRUW$FFHVV5RDG

6HQ'HQQLV&KDYH]%OYG

 $WULVFR'U,PSURYHPHQWV

 $WULVFR9LVWD%OYG '(,,5G 5HKDELOLWDWLRQ

 $WULVFR9LVWD%OYG5HKDELOLWDWLRQ

&RQVWLWXWLRQ

&RQFUHWH5HSODFHPHQW'RZQWRZQ7UDQVLW
5RXWHV

 &RRUV%OYG5HKDELOLWDWLRQ1HDU,



+DQRYHU5G 03

QG%HWZHHQ*ROGDQG/RPDV

4XDLO5G 03

/RPDV%HWZHHQWKDQGQG

PLOHVVRXWKRI&RFKLWL3XHEOR PLOHVVRXWKRI&RFKLWL
RQ%,$63
3XHEORRQ%,$63

2VXQD

 &RFKLWL3XHEOR%,$63

&HQWUDO$YHDW(XEDQN%OYG

5HQDLVVDQFH

&HQWUDO$YH (XEDQN%OYG,QWHUVHFWLRQ
,PSURYHPHQWV

&DUVRQ'U$VSHQ'U105;6WDWLRQ5G%LNH &DUVRQIU$VSHQWR3LQH6W
&RQQHFWLRQWR105;6WDWLRQ
3HGHVWULDQ,PSURY
$VSHQIU&DUVRQWR/RV/HQWHV 5G

&DUOLVOH

 &KDSSHOO5RDG,PSURYHPHQWV





 &DUOLVOHDQG&RQVWLWXWLRQ,QWHUVHFWLRQ

10

 &DPHORW%OYG,PSURYHPHQWV

0RUULV5G

6RXWKHUQPRVWSRLQWRI&DPHORW ,QWHUVHFWLRQRI10DQG
%OYG
&DPHORW%OYG

 %ULGJH%OYGDQG7RZHU5G5HFRQVWUXFWLRQ

&DPHORW%OYG5HFRQVWUXFWLRQ 0RUULV
([WHQVLRQ

7RZHU6WLQVRQ6WUHHWWR2OG
&RRUV'U

%ULGJH&RRUV%OYGWRWK
6WUHHW



03WR03

,

3DVHRGHO1RUWH

&HQWUDO$YH

7DSLD%OYG

 HDVWRIWKH5DLOUXQQHU
FURVVLQJRQ(DVW$UDJRQ5G

7R

03WR03

%HOHQ%XVLQHVV/RRS3DYHPHQW
3UHVHUYDWLRQ

&RRUV%OYG

 $UHQDO5G5HFRQVWUXFWLRQ



,QWHUVHFWLRQRI:HVW$UDJRQ
5GDQG1RUWK0DLQ6W

)URP

$UDJRQ5G,PSURYHPHQWVDQG3HGHVWULDQ

,PSURYHPHQWV(DVWRI0DLQ6W
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&LW\RI$OEXTXHUTXH
'0'
&LW\RI$OEXTXHUTXH
$YLDWLRQ

&RXQW\RI%HUQDOLOOR

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

3ODQGHVLJQDQGFRQVWUXFWOHYHORIVHUYLFH
LPSURYHPHQWVWRWKHLQWHUVHFWLRQRI&DUOLVOHDQG
&RQVWLWXWLRQ

+Z\ %UJ
3XHEORRI&RFKLWL
3UHV

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'
+Z\ %UJ
10'27'
3UHV

6\VWHPSUHVHUYDWLRQHIIRUWWRUHSODFHH[LVWLQJ
DVSKDOWZLWKFRQFUHWHWREHWWHUVXSSRUWWUDQVLW
RSHUDWLRQV
3DYHPHQWUHKDELOLWDWLRQDQGRUUHFRQVWUXFWLRQDQG
RWKHUDSSXUWHQDQFHVDVQHHGHG'HPR,'10









+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

5RDGEULGJHUHVWRUUHSODFLQFOXGHV76 /UHSW3(
FRQFHSWXDOEULGJHOD\RXWVVXUYH\VJHRWHFK
LQYHVWLJGUDLQDJHDQDODUFKDHRODVVHVV52:
HURVLRQFRQWUROFOHDULQJJUXEELQJUHPRYDORI
VWUXFWREVWUXFWH[FDYJDELRQVUHYHWPDWWUHVV
VXUIDFLQJ




+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

+Z\ %UJ
9LOODJHRI/RV/XQDV
3UHV



+Z\ %UJ
9LOODJHRI/RV/XQDV
3UHV

5RDGZD\LPSURYHPHQWVLQFOXGLQJXSJUDGHGELNH
DQGSHGIDFLOLWLHVDFFHVVPDQDJHPHQWFDSDFLW\
LPSURYHPHQWVVDIHW\LPSURYHPHQWV







5HVXUIDFLQJ&DPHORW%OYGWRDFFRPPRGDWHLQFUHDVH
LQWUDIILFYROXPHLQDQWLFLSDWLRQRIIXWXUHFRQQHFWLRQWR +Z\ %UJ
9LOODJHRI/RV/XQDV
6LFKOHU5G0RUULV5G%LNHODQHVDQGWXUQED\VZLOO
3UHV
EHLQFOXGHG

5RDGZD\UHKDELQFOXGLQJQHZSHGELNHIDFLOLW\
H[WHQVLRQVWRWKH/RV/XQDV5DLOUXQQHU6WDWLRQ
2WKHUDSSHUWHQDQFHVDVQHFHVVDU\
&RQVWUXFW,QWHUVHFWLRQLPSURYHPHQWVDQGLPSURYH
SHGHVWULDQDFFHVVLELOLW\
5HFRQVWUXFWDQGUHKDELOLWDWHH[LVWLQJURDGZD\WR
LQFOXGHDWKUHHODQHURDGZD\VHFWLRQZLWKRQVWUHHW
ELNHODQHVDQGVLGHZDON

1HDU
7HUP

)XQGHG

1HDU
7HUP

1HDU
7HUP

)XQGHG

1HDU
7HUP

)XQGHG

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

 0LG7HUP









+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
&RXQW\RI%HUQDOLOOR
3UHV

+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV



5HFRQVWUXFWDQGRUZLGHQURDGZD\VHFWLRQVLQFOXGLQJ
LQWHUVHFWLRQLPSURYHPHQWVUHDOLJQPHQWVVLGHZDONV
+Z\ %UJ
$'$DFFRPRGDWLRQGUDLQDJHOLJKWLQJD RWKHU
&RXQW\RI%HUQDOLOOR
3UHV
DSSXUWHQDQFHVDVQHFHVVDU\ 7KH+8'
PDWFKLQFOXGHVLQNLQG 

5HKDELOLWDWHURDGZD\VKRXOGHUVHWFLQFOXGHVELNH
ODQHVDQGWUDLO&+$1*(/($'7210'273(5
%(51&2
3DYHPHQWSUHVHUYDWLRQ 0LOODQG,QOD\ 3URMHFW
LQFOXGHV$'$LPSURYHPHQWV

5HKDELOLDWDWHDQGUHVXUIDFHURDGZD\

5HFRQVWUXFW5RDGZD\3URMHFWWRLQFOXGHVDIHW\
LPSURYHPHQWV
5HVXUIDFHURDGZD\LQVWDOOUHKDEVWRUPGUDLQDJH
FXUEVJXWWHUVVLGHZDONVHWF

'HVLJQDQGFRQVWUXFWQHZURDGZD\3URMHFWLQFOXGHV
QHZEDVHDVSKDOWFXUEJHWWHUVLGHZDONV
+Z\ %UJ
&LW\RI%HOHQ
GULYHSDGVZKHHOFKDLUUDPSVSHGHVWULDQ
3UHV
LPSURYHPHQWVDQGRWKHUDSSXUWHQDQFHVDVQHHGHG

3URMHFW'HVFULSWLRQ

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
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&DWHJRU\7RWDOV

9DULRXVEULGJHVRQ, ,

 'LVWULFW%ULGJH'HFN2YHUOD\V

9DULHV

&DOOH0DGHUR

'LVWULFW%ULGJH5HSDLUV86RYHUWKH
03
5LR*UDQGH



03

'LVWULFW%ULGJH5HSDLUV,RYHU0/.
%OYG





03

03



%ULGJHGHFNUHSDLUV HSR[\RYHUOD\DQGRUEULGJH
+Z\ %UJ
MRLQWUHSDLUVDQGRURWKHUUHSDLUVDVQHHGHG%ULGJHV
10'27'
3UHV
 













+Z\ %UJ
10'27'
3UHV
+Z\ %UJ
10'27'
3UHV
+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27'
3UHV









+Z\ %UJ
10'27'
3UHV

%ULGJHGHFNUHSDLUV HSR[\RYHUOD\DQGRURWKHU
UHSDLUVDVQHHGHG%ULGJH 

5SODFH%ULGJH

5HKDELOLWDWHDQGRUUHSODFHIHGHUDODLGEULGJHV

5HKDELOLWDWHDQGRUUHSODFHIHGHUDODLGEULGJHV

%ULGJHGHFNUHSDLUVDQGRURYHUOD\DQGRUMRLQW
UHSDLUV2WKHUDSSXUWHQDQFHVDVQHFHVVDU\

'LVWULFW%ULGJH'HFN5HSDLUV 
YDULRXVORFDWLRQV




'LVWULFW%ULGJH5HKDE5HSO3URJUDP /DWH
'LVWULFW:LGH
7LPH)UDPH
'LVWULFW%ULGJH5HKDE5HSO3URJUDP 1HDU

'LVWULFW:LGH
7LPH)UDPH
'LVWULFW%ULGJH5HKDE5HSODFHPHQW
2OG+LJKZD\%ULGJHRYHU

3URJUDP
5LR3XHUFR

%ULGJHGHFNUHSDLUVDQGRURYHUOD\DQGRUMRLQW
UHSDLUV2WKHUDSSXUWHQDQFHVDVQHFHVVDU\

'LVWULFW%ULGJH'HFN5HSDLUV 
YDULRXVORFDWLRQV


%ULGJH'HFN2YHUOD\

+Z\ %UJ
10'27'
3UHV
+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27'
3UHV

(SR[\SRO\PHUEULGJHGHFNRYHUOD\RQEULGJH
+Z\ %UJ

10'27'
3UHV
 









+Z\ %UJ
9LOODJHRI&RUUDOHV
3UHV











+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

&RQVWUXFWVWUHHWLPSURYHPHQWVLQFOXGLQJSDYHPHQW
RQVWUHHWSDUNLQJODQGVFDSLQJVLGHZDONVFXUEV
+Z\ %UJ
9LOODJHRI/RV/XQDV
ELNHODQHVFURVVZDONVGUDLQDJHVLJQDJHVLJQDO
3UHV
LPSURYHPHQWVDQGLQWHUVHFWLRQLPSURYHPHQWVDWVLGH
VWUHHWVDVQHHGHG

%ULGJHGHFNUHSDLUVDQGRURYHUOD\DQGRUMRLQW
UHSDLUV2WKHUDSSXUWHQDQFHVDVQHFHVVDU\

10

 &RXUWKRXVH5RDG,PSURYHPHQWV6WDJH,,

1RUWKHUQ%OYG

,PSOHPHQWLPSURYHPHQWVFRQVLVWHQWZLWKWKH&RRUV
&RUULGRU3ODQ8SGDWH &1 / ,QFOXGHV&RRUV
%\SDVV
&RQVWUXFWIXOOLQWHUVHFWLRQIURP10 1RUWKHUQ
%OYGWR'RQ-XOLR5RDG&203/(7('

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

,PSOHPHQWLPSURYHPHQWVFRQVLVWHQWZLWKWKH&RRUV
&RUULGRU3ODQ8SGDWH &1 / ,QFOXGHV&RRUV
%\SDVV

'LVWULFW%ULGJH'HFN5HSDLUV 
YDULRXVORFDWLRQV

'LVWULFW%ULGJH'HFN5HSDLUV 
9DULHV



10

 &RUUDOHV$FFHVV$,QWHUVHFWLRQ

10 $ODPHGD%OYG

+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27'
3UHV

0LOODQG,QOD\FXUEUDPSSHSODFHPHQWVDQGRWKHU
DSSXUWHQDQFHVDVQHHGHG

,QWHUVHFWLRQIXOOGHSWKUHFRQVWUXFWLRQDQGSDYHPHQW
SUHVHUYDWLRQWRLQFOXGHSDYHPHQWPDUNLQJVDQG
RWKHUDSSXWHQDQFHVDVQHFHVVDU\

3URMHFW'HVFULSWLRQ

%ULGJHGHFNUHSDLUVDQGRURYHUOD\DQGRUMRLQW
UHSDLUVDQGRWKHUDSSXUWHQDQFHVDVQHFHVVDU\

%ULGJH%OYG

 &RRUV&RUULGRU,PSURYHPHQWV6WDJH,,

10 $ODPHGD%OYG

+DQRYHU 03

7RZHU5G

7R

'LVWULFW%ULGJH'HFN5HSDLUV 
YDULRXVORFDWLRQV


%ULGJH%OYG

&RRUV%OYG103DYHPHQW3UHVHUYDWLRQ
&HQWUDO 03
3URMHFWIURP&HQWUDOWR+DQRYHU

(GXDUGR5G

)URP

 &RRUV&RUULGRU,PSURYHPHQWV6WDJH,



 &RRUV%OYG103DYHPHQW3UHVHUYDWLRQ
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)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP
1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
3DYHPHQWSUHVHUYDWLRQIXOOGHSWKUHFODPDWLRQ
+Z\ %UJ
LQFOXGHVSDYHPHQWPDUNLQJVDQGRWKHU
 &RRUV%OYG103DYHPHQW3UHVHUYDWLRQ 03 7RZHU5G WR
03 &HQWUDO$YH
10'27'
 )XQGHG
3UHV
DSSXUWHQDQFHVDVQHFHVVDU\6WDWHIXQGLQJLV
6HFWLRQ6SHFLDO$SSURSULDWLRQ

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

17

&DWHJRU\7RWDOV

'LVWULFW:LGH

'LVWULFW:LGH

'LVWULFW:LGH

'LVWULFW:LGH

 'LVWULFW3DYHPHQW3UHVHUYDWLRQ

 'LVWULFW3DYHPHQW3UHVHUYDWLRQ

 'LVWULFW3DYHPHQW3UHVHUYDWLRQ

 'LVWULFW3DYHPHQW3UHVHUYDWLRQ

SURSRVHGODQGILOOVLWH

1RUWKHUQ%OYG

WK6W

,-HIIHUVRQ6WWR$ODPHGD
%OYG

*XQ&OXE5RDGZD\,PURYHPHQWVDQG%LNH
/DQHV7UDLO

, 3DVHRGHO1RUWH,QWHUFKDQJH
5HFRQVWUXFWLRQ



3G1QG6WWR6DQ3HGUR6W

10,VOHWD%OYG

&RRUV%OYG

6DQ0DUWLQ$YH

9DQ&DPS%OYG

ZHVWRIWK6W

9DQ&DPS%OYG

0DQ]DQR([SUHVVZD\



 )RUWXQD5G



6DQ0DUWLQ$YH
0DQ]DQR([SUHVVZD\

10(O&HUUR/RRS

 (O&HUUR0LVVLRQ%OYG,PSURYHPHQWV

'(,,$LUSRUW

,QWHUVHFWLRQRI7RQGUH5G

7%'

7R

10(O&HUUR/RRS

,

 'RXEOH(DJOH,,5G 3G9 5HKDELOLWDWLRQ

(O&HUUR0LVVLRQ%OYG,PSURYHPHQWV3KDVH

(O&HUUR0LVVLRQ%OYG,PSURYHPHQWV3KDVH


(O&HUUR0LVVLRQ%OYG,PSURYHPHQWV3KDVH


(QFLQR5RDG,PSURYHPHQWV 6DQGRYDO

/DQGILOO&RQQHFWLRQ

,QWHUVHFWLRQRI10

'LVWULFW:LGH%ULGJH5HKDE5HSO3URJUDP
'LVWULFW:LGH
3ODFHKROGHU

 'RQ3DVTXDO5RDGZD\,PSURYHPHQWV



'LVWULFW3DYHPHQW3UHVHUYDWLRQ /DWH7LPH

'LVWULFW:LGH
)UDPH

7%'

)URP

 'LVWULFW2II6\VWHP%ULGJH3URJUDP
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+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'
+Z\ %UJ
&RXQW\RI%HUQDOLOOR
3UHV

5HVXUIDFHURDGZD\LQVWDOOUHKDEVWRUPGUDLQDJH
FXUEVJXWWHUVVLGHZDONVELNHODQHVHWF
5HKDELOLWDWHDQGRUUHFRQVWUXFW*XQ&OXE5G
3URMHFWLQFOXGHV%LNH/DQHV7UDLODQGRWKHU
DSSXUWHQDQFHV

5HFRQVWULQWHUFKDQJHZLWKUDPSVIURQWDJHURDG
LPSUYFRQVWUIUHHIORZUDPS(%3G1WR6%,
IO\RYHU1%,WR:%3G1JUDGHVHSDW-HIIHUVRQ +Z\ %UJ
10'27&5'&
3UHV
ELNHSHGLPSUY,PDLQOLQHLPSUYEWZQ-HII 
$ODPHGD RWKHUURDGZD\UHKDEUHFRQVW LPSUY
IUHHZD\DFF

&RXQW\RI6DQGRYDO

&RXQW\RI9DOHQFLD

&RXQW\RI9DOHQFLD

&RXQW\RI9DOHQFLD

&RXQW\RI9DOHQFLD

+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV

'HVLJQDQGUHFRQVWUXFWURDGZD\3URMHFWLQFOXGHV
GUDLQDJHVWXG\
5HKDELOLWDWHURDGZD\3URMHFWLQFOXGHVPDUNLQJ
VLJQDJHDQGRWKHUDSSXUWHQDQFHV
5HKDELOLWDWHURDGZD\3URMHFWLQFOXGHVPDUNLQJ
VLJQDJHDQGRWKHUDSSXUWHQDQFHV
5HKDELOLWDWHURDGZD\3URMHFWLQFOXGHVPDUNLQJ
VLJQDJHDQGRWKHUDSSXUWHQDQFHV
5RDGZD\LPSURYHPHQWVWRDFFRPPRGDWHKHDY\
YHKLFOHV



















5HFRQVWUXFWWKHODQHKLJKZD\SURMHFWLQFOXGHV
ELNHODQHV $.$3DVHRGHO9ROFDQ(DVW$WULVFR
9LVWD%OYG 7KHUHZHUH)<+33IXQGV
+Z\ %UJ &LW\RI$OEXTXHUTXH
REOLJDWHG RIZKLFKKDVEHHQ
3UHV
$YLDWLRQ
H[SHQGHG'HPR,'V101010 
10&203/(7('













+Z\ %UJ
10'27'
3UHV

10'27'

10'27'

10'27'

10'27'





1HZDVSKDOWEDVHFXUEJXWWHUVLGHZDONVGUDLQDJH +Z\ %UJ
9LOODJHRI/RV/XQDV
LPSURYHPHQWVWRWKHH[LVWLQJWZRODQHIDFLOLW\
3UHV

5HKDELOLWDWHDQGRUUHSODFHVHYHUDO)HGHUDO$LG
EULGJHVWREHVHOHFWHG1HZ&1ZLOOEHLVVHGDV
VSHFLILFSURMHFWVDUHLGHQWLILHG

3DYHPHQWSUHVHUYDWLRQRQYDULRXVKLJKZD\V

+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV

3DYHPHQW3UHVHUYDWLRQRQYDULRXVURDGZD\VWREH
VHOHFWHG
3DYHPHQW3UHVHUYDWLRQRQYDULRXVURDGZD\VWREH
VHOHFWHG
3DYHPHQW3UHVHUYDWLRQRQYDULRXVURDGZD\VWREH
VHOHFWHG
3DYHPHQW3UHVHUYDWLRQRQYDULRXVURDGZD\VWREH
VHOHFWHG
10'27'

+Z\ %UJ
10'27'
3UHV

3ODQGHVLJQDQGFRQVWUXFLWRQRIEULGJHUHSDLUV
DQGRUUHKDELOLWDWLRQRIRIIV\VWHP%ULGJHV

3URMHFW'HVFULSWLRQ

)XQGHG

/DWH
7HUP

)XQGHG

1HDU
7HUP
1HDU
7HUP
1HDU
7HUP
1HDU
7HUP
/DWH
7HUP

)XQGHG

1HDU
7HUP

)XQGHG

/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG
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&DWHJRU\7RWDOV

 ,5HFRQVWUXFWLRQ1HDU&RRUV

DSSUR[03

([LW

03

03

 ,&RXQW\/LQHWR5LR3XHUFR

,&RXQW\/LQHWR5LR3XHUFR,QWHULP

3DYHPHQW5HKDE
,,QWHUFKDQJHDW5LR3XHUFR:%

2SHUDWLRQV6WXG\

&RRUV%OYG 03

, 03

105LR%UDYR%OYG([LW


 ,&RQFUHWH3DYHPHQW3UHVHUYDWLRQ

 , /RXLVLDQD%OYG2Q2II5DPSV

 ,5LR%UDYR,QWHUFKDQJH5HFRQVWUXFWLRQ

,5HFRQVWUXFWLRQ3DYHPHQW5HKDELOLWDWLRQ
%URDGZD\%OYG
3KDVH,,

,DW6%2II5DPS

,2II5DPS,PSURYHPHQWVDW&HVDU

&KDYH]



&RPDQFKH5G 03

 ,1%/DQH$GGLWLRQ

,%ULGJH5HSODFHPHQWRYHUWKH7LMHUDV
$UUR\R %ULGJHDQG%ULGJH



([LW/RV/XQDV
,QWHUFKDQJH

03

,%HUQDOLOOR$OJRGRQHV3DYHPHQW
3UHVHUYDWLRQ



 ,,QWHUFKDQJH5HFRQVWUXFWLRQ /RV/XQDV

03

,%HOHQ5HFRQVWUXFWLRQDQG3DYHPHQW
3UHVHUYDWLRQ

%ULGJH

%ULGJH 

,([LWDW86

)URP





,&HVDU&KDYH],QWHUFKDQJH
5HFRQVWUXFWLRQ
,0RQWJRPHU\%OYG,QWHUFKDQJH

5HFRQVWUXFWLRQ

 , 86,QWHUFKDQJH5HFRQVWUXFWLRQ
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+Z\ %UJ
10'27'
3UHV









)XQGHG

1HDU
7HUP
1HDU
7HUP
1HDU
7HUP
1HDU
7HUP

)XQGHG




)XQGHG

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP
/DWH
7HUP

)XQGHG







%XLOGDGGLWLRQDOOHIWWXUQODQHRQ6%,2II5DPSD
QHZ:%OHIWWR6%,WXUQODQHRQ&HVDU&KDYH]
+Z\ %UJ
DQG$'$FRPSOLDQFHDQGVLJQDOZRUNVLJQDJHDQG
10'27'
3UHV
RWKHUDSSXUWHQDQFHVDVQHFHVVDU\/RFDOIXQGV
IURP&LW\RI$OEXTXHUTXH
3DYHPHQWUHKDELOLWDWLRQDQGRUUHFRQVWUXFWLRQDV
QHHGHGDQGRWKHUDSSXUWHQDQFHVDVQHFHVVDU\



+Z\ %UJ
10'27'
3UHV

$GGLWLRQDOQRUWKERXQGODQHIURP&RPDQFKHWR
-HIIHUVRQLQFOXGLQJSDYHPHQWPDUNLQJVDQGRWKHU
DSSXUWHQDQFHVDVQHFHVVDU\&203/(7('





+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27&5'&
3UHV

5HFRQVWUXFWH[LVWLQJLQWHUFKDQJH

%ULGJH5HSODFHPHQW



3DYHPHQWSUHVHUYDWLRQ 3URMHFWLVPRVWO\ZLWKLQWKH
+Z\ %UJ
$03$ 7RWDOFRVWRILQFOXGHV)<
10'27'
3UHV
IXQGV







+Z\ %UJ
10'27&5'&
3UHV
+Z\ %UJ
10'27&5'&
3UHV



)XOOGHSWKUHFRQVWUXFWLRQDQGSDYHPHQWSUHVHUYDWLRQ
PLOODQGLQOD\ LQFOXGLQJSDYHPHQWPDUNLQJV
+Z\ %UJ
10'27'
JXDUGUDLOUHSODFHPHQWVLJQDJHDQGRWKHU
3UHV
DSSXUWHQDQFHVDVQHFHVVDU\

5HFRQVWUFXWLQWHUFKDQJHZLWKEULGJHUHKDERU
UHSODFHPHQW
5HFRQVWUFXWLQWHUFKDQJHZLWKEULGJHUHKDERU
UHSODFHPHQW

5HFRQVWUXFWDQGUHFRQILJXUH,QWHUFKDQJH LQFOXGHV
DSSURDFKHVIURPERWKURXWHV XWLOLW\UHORFDWLRQVDV
QHHGHG 6RPHIXQGVREOLJDWHGLQ)<  +Z\ %UJ
10'27&5'&
3UHV
$OVRVHHROG&1'127(/RFDOIXQGV
DUH5057'*576738PDWFKLVIURP7RZQRI
%HUQDOLOOR

3URMHFW'HVFULSWLRQ

8QLYHUVLW\WRDSSUR[ ZHVW 5HFRQVWUXFWLQWHUFKDQJHZLWKSRVVLEOHFKDQJHVLQ
+Z\ %UJ
10'27&5'&
RI%URDGZD\
FRQILJXUDWLRQ
3UHV
5HKDELOLWDWLRQDQGRUUHFRQVWUXFWLRQRIWKHRQDQGRII +Z\ %UJ
10'27'
, 03
UDPSV
3UHV
+Z\ %UJ
&DUQXHO 03
&RQFUHWHSDYHPHQWSUHVHUYDWLRQ
10'27'
3UHV
+Z\ %UJ
03
5HFRQVWUXFWLRQDQGRUUHVXUIDFLQJ
10'27'
3UHV
+Z\ %UJ
03
,QWHULPSDYHPHQWUHKDELOLDWDWLRQ
10'27'
3UHV
+Z\ %UJ
5HFRQVWUXFWWKHRQRIIUDPS
10'27'
3UHV
3DYHPHQWUHKDELOLWDWLRQDQGRUUHFRQVWUXFWLRQRI
+Z\ %UJ
URDGZD\DQGRWKHUDSSXUWHQDQFHVDVQHFHVVDU\
5LR*UDQGHDW03
10'27'
3UHV
'HPR,'10

5LR%UDYR%OYG

&&KDYH] :RI6%
5DPSWR1%2Q2II5DPS

-HIIHUVRQ6W 03

03

03

7R

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
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&DWHJRU\7RWDOV

6RXWK5LRGHO2UR

 0DQ]DQR([SUHVVZD\5HKDELOLWDWLRQ

0DQ]DQR([SUHVVZD\DQG
+LOODQGDOH$YH

10 5LR&RPPXQLWLHV%OYG

0DQ]DQR([SUHVVZD\ +LOODQGDOH$YH
,QWHUVHFWLRQ,PSURYHPHQWV

86RYHU5LR*UDQGH

10RYHU5LR*UDQGH

10$ODPHGD%OYGRYHU
5LR*UDQGH

0RQWDQR%OYGRYHU5LR*UDQGH

,RYHU5LR*UDQGH

,RYHU5LR*UDQGH

&HQWUDO$YHRYHU5LR*UDQGH

%ULGJH%OYGRYHU5LR*UDQGH

 0DQ]DQR([SUHVVZD\5HKDELOLWDWLRQ

























0DMRU%ULGJH5HKDELOLWDWLRQ%ULGJH%OYG
RYHU5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ&HQWUDO$YHQXH
RYHU5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ,RYHU5LR
*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ,RYHU5LR
*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ0RQWDQRRYHU
5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ10RYHU
5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ10RYHU
5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ10RYHU
5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ10
$ODPHGD%OYGRYHU5LR*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ10RYHU5LR
*UDQGH
0DMRU%ULGJH5HKDELOLWDWLRQ86RYHU
5LR*UDQGH

*DYLQ

,VOHWD%OYG 10 5HFRQVWUXFWLRQ 6WDJH
0XQL]5G
,

,QWHUVWDWH*LEVRQ%OYG,QWHUFKDQJH
5HFRQVWUXFWLRQ3URMHFW

 /DGHUD'ULYH,PSURYHPHQWV





/RPD&RORUDGR%OYG

 ,GDOLD5G5HFRQVWUXFWLRQ

([LW5LR3XHUFR
,QWHUFKDQJH

:\RPLQJ%OYG

,5LR3XHUFR$UHD,QWHUFKDQJH
5HFRQVWUXFWLRQ

)URP

 ,:HVWERXQG/DQHV5HFRQVWUXFWLRQ
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0HDGRZODNH5G

6RXWK5LRGHO2UR

&RRUV

*XQ&OXE5G

,ULV5G

/RXLVLDQD%OYG

7R

10'27'

10'27'

10'27'

10'27'

10'27'

+Z\ %UJ
&RXQW\RI9DOHQFLD
3UHV
+Z\ %UJ
&RXQW\RI9DOHQFLD
3UHV

3DYHPHQWSUHVHUYVDWLRQDQGUHKDELQFOXGLQJ
SDYHPHQWPDUNLQJVVLJQDJHDQGRWKHU
DSSXUWHQDQFHVDVQHFHVVDU\
3DYHPHQWSUHVHUYDWLRQDQGUHKDELQFOXGLQJ
SDYHPHQWPDUNLQJVVLJQDJHDQGRWKHU
DSSXUWHQDQFHVDVQHFHVVDU\





















&LW\RI$OEXTXHUTXH
'0'
10'27'



10'27'





&LW\RI$OEXTXHUTXH
'0'
10'27'















10'27'

&RQVWUXFWQHZWXUQLQJODQHRQ0DQ]DQR([SUHVVZD\
+Z\ %UJ
RQWR+LOODQGDOH$YH3URMHFWLQFOXGHVVLJQDODQG
&LW\RI5LR&RPPXQLWLHV
3UHV
VLJQDJHFRPSRQHQWVDQGRWKHUDSSXUWHQDQFHV

0DMRUUHKDELOLWDWLRQRIWKHEULGJH3RVVLEOHZLGHQLQJ

0DMRUUHKDELOLWDWLRQRIWKHEULGJH

0DMRUUHKDELOLWDWLRQRIWKHEULGJH3RVVLEOHZLGHQLQJ

0DMRUUHKDELOLWDWLRQRIWKHEULGJH

0DMRUUHKDELOLWDWLRQRIWKHEULGJH

0DMRUUHKDELOLWDWLRQRIWKHEULGJH

0DMRUUHKDELOLWDWLRQRIWKHEULGJH

0DMRUUHKDELOLWDWLRQRIWKHEULGJH3RVVLEOHZLGHQLQJ

0DMRUUHKDELOLWDWLRQRIWKHEULGJH3RVVLEOHZLGHQLQJ

0DMRUUHKDELOLWDWLRQRIWKHEULGJH3RVVLEOHZLGHQLQJ

0DMRUUHKDELOLWDWLRQRIWKHEULGJH3RVVLEOHZLGHQLQJ

+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV
+Z\ %UJ
3UHV

3ODQGHVLJQDQGFRQVWUXFWURDGZD\PHGLDQDQG
ELF\FOHODQHLPSURYHPHQWV

&LW\RI$OEXTXHUTXH
'0'

+Z\ %UJ
&RXQW\RI%HUQDOLOOR
3UHV

5HFRQVWUXFWURDGZD\ZLWKVKRXOGHUV2WKHU
DSSXUWHQDQFHVDVQHFHVVDU\'HPR,'10

)XOOGHSWKUHFRQVWUXFWLRQRIZHVWERXQGGULYLQJODQHV +Z\ %UJ
10'27'
DQGVKRXOGHUV
3UHV
+Z\ %UJ
5HFRQVWUXFW+LJKZD\DQG%XLOG%LNH/DQHV
&LW\RI5LR5DQFKR
3UHV
5HFRQVWUXFWLRQDQGSRVVLEOHUHFRQILJXUDWLRQRI
+Z\ %UJ
10'27&5'&
LQWHUFKDQJH
3UHV

5HFRQVWUXFWLQWHUFKDQJH DVVRFLDWHGEULGJH
UHKDEUHSODFHPHQWDVQHHGHG )RUPHUO\&1
* %UHDNGRZQRIWKH)<%ULGJHIXQGGV +Z\ %UJ
10'27&5'&
3UHV
%50 %52Q %5
2II %5212II7RWDO&RVWLQFO
)<IXQGV&203/(7('

3URMHFW'HVFULSWLRQ

1HDU
7HUP

)XQGHG

/DWH
7HUP

/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP
/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
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0ROLQD5RDG5RDGZD\DQG3HGHVWULDQ
,PSURYHPHQWV

10

)UHGHULFN/Q

%/%XVLQHVV/RRS

+Z\ %UJ
&RXQW\RI9DOHQFLD
3UHV

+Z\ %UJ
&LW\RI%HOHQ
3UHV

+Z\ %UJ
7RZQRI3HUDOWD
3UHV

3DYHPHQWSUHVHUYVDWLRQDQGUHKDELQFOXGLQJ
SDYHPHQWPDUNLQJVVLJQDJHXSJUDGHVFKRRO
ZDUQLQJIODVKHUZLGHQVKRXOGHUVGUDLQDJH
LPSURYHPHQWVDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\
5HFRQVWUXFWURDGZD\LPSURYHDOLJQPHQWRI0HVD
5G3URMHFWLQFOXGHVELNHDQGSHGHVWULDQIDFLOLW\
LPSURYHPHQWVGUDLQDJHVLJQLQJVWULSLQJOLJKWLQJ
DQGRWKHUDSSXUWHQDQFHVDVQHHGHG
5RDGZD\UHKDELOLWDWLRQQHZSHGHVWULDQIDFLOLWLHV
GUDLQDJHLPSURYHPHQWVDFFHVVPDQDJHPHQW
PHGLDQDQGODQGVFDSLQJLPSURYHPHQWV2WKHU
DSSHUWHQDQFHVDVQHFHVVDU\

3XOYHUL]HH[VLVWLQJSDYHPHQWUHKDEIRXQGDWLRQDQG
UHSDYHVHJPHQWUHFRQVWUXFW0DQ]DQR
+Z\ %UJ
&RXQW\RI9DOHQFLD
([SZD\1RUWK5LR'HO2URLQWHUVHFWLRQZLWK
3UHV
GHFHOHUDWLRQWXUQODQHVDQGLQVWDOOVWULSLQJDQG
VLJQDJH 2OG&1 

3URMHFW'HVFULSWLRQ

 10%ULGJH5HSODFHPHQWLQ&KLOLOL

 10%ULGJH5HSODFHPHQW

10%ULGJH6RXWKRQ10
,QWHUVHFWLRQ %ULGJH


6HGLOOR$UHD 03

 103DYHPHQW3UHVHUYDWLRQ6HJPHQW 7LMHUDV$UHD 03

10 03

7LMHUDV$UHD 03

7UDPZD\%OYG 03

 103DYHPHQW3UHVHUYDWLRQ6HJPHQW

1RUWKHUQ9LOODJH3XHEOR
%RXQGDU\

 103DYHPHQW3UHVHUYDWLRQ6HJPHQW &DUQXHO$UHD 03

100DLQ6W

10 &RXUWKRXVH5G,QWHUVHFWLRQ
,PSURYHPHQWV



0DLQ6WDQG5HLQNHQ$YH

 105HFRQVWUXFWLRQLQ/RV/XQDV

10DQG%HOHQ%XVLQHVV/RRS
,QWHUVHFWLRQ,PSURYHPHQWV





+Z\ %UJ
10'27&5'&
3UHV

+Z\ %UJ
10'27'
3UHV

3DYHPHQWSUHVHUYDWLRQLQFOXGLQJSDYHPHQW
PDUNLQJVVLJQDJHDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\&203/(7('

5HSODFHPHQWRIEULGJHRQ10 %ULGJH1XPEHU


+Z\ %UJ
10'27'
3UHV

3DYHPHQWSUHVHUYDWLRQLQFOXGLQJSDYHPHQW
PDUNLQJVVLJQDJHDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\&203/(7('

+Z\ %UJ
10'27&5'&
3UHV

+Z\ %UJ
10'27'
3UHV

3DYHPHQWSUHVHUYDWLRQLQFOXGLQJSDYHPHQW
PDUNLQJVVLJQDJHDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\

5HSODFH%ULGJH

+Z\ %UJ
9LOODJHRI/RV/XQDV
3UHV

+Z\ %UJ
10'27'
3UHV

$GGLWLRQRIQRUWKERXQGDQGVRXWKERXQGOHIWWXUQ
ODQHVDQGRWKHULQWHUVHFWLRQLPSURYHPHQWVDV
QHHGHG
5HFRQVWUXFW5RDGZD\

+Z\ %UJ
10'27&5'&
3UHV

5HFRQVWUXFW10DQG%/,QWHUVHFWLRQ
3URMHFWLQFOXGHVRWKHUDSSXUWHQDQFHVDVQHFHVVDU\

10 (O&HUUR0LVVLRQ%OYG,QWHUVHFWLRQ
,QWHUVHFWLRQRI(O&HUUR0LVVLRQ 5HFRQILJXUHLQWHUVHFWLRQRI(O&HUUR0LVVLRQ%OYGDV +Z\ %UJ
(O&HUUR/RRS 10
&RXQW\RI9DOHQFLD
,PSURYHPHQWV
%OYG
LWMRLQV10
3UHV
10 *ROI&RXUVH5G,QWHUVHFWLRQ
&RQVWUXFWQHZWXUQLQJODQHRQ10VRXWKERXQG +Z\ %UJ

10DQG*ROI&RXUVH5G
&LW\RI5LR&RPPXQLWLHV
,PSURYHPHQWV
RQWR*ROI&RXUVH5RDG
3UHV
10 9LVWDGHO5LR5G,QWHUVHFWLRQ
&RQVWUXFWQHZWXUQLQJODQHRQ10ZHVWERXQG
+Z\ %UJ

10DQG9LVWDGHO5LR%OYG
&LW\RI5LR&RPPXQLWLHV
,PSURYHPHQWV
RQWR9LVWDGHO5LR%OYG
3UHV
+Z\ %UJ
 106RXWKRI%HOHQ%ULGJH
03
03
%ULGJHUHSODFHPHQW
10'27&5'&
3UHV



$UDJRQ5G

 0HVD5RDGZD\,PSURYHPHQWV

0DQ]DQR([Z\

10 (O&HUUR/RRS

 0HDGRZODNH5RDG,PSURYHPHQWV

7R

 QRUWKRI6RXWK5LRGHO2UR
9DQ&DPS%OYG
/RRS

)URP

 0DQ]DQR([Z\

032 3URMHFW7LWOH

































)XQGHG

1HDU
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1HDU
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)XQGHG

)XQGHG

/DWH
7HUP
/DWH
7HUP
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)XQGHG

1HDU
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3URMHFW
0733URMHFW
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&DWHJRU\7RWDOV

)URP

10%ULGJH5HSODFHPHQWRYHU,6%2II
5DPS

 10%ULGJH5HSODFHPHQW

0303 $03$
3RUWLRQ

5HFRQVWUXFWWKHHQWLUHLQWHUVHFWLRQLQFOXGLQJQHZWXUQ
 VRXWKDQG HDVWRI10  QRUWKDQG ZHVWRI10 ED\V$'$IDFLOLWLHVVLGHZDONVFXUE JXWWHUDQG
+Z\ %UJ
9LOODJHRI/RV/XQDV
XSGDWHGVLJQDOVDQGWLPLQJSKDVHVIRUWKH
 0DLQVW LQWHUVHFWLRQ
 0DLQVW LQWHUVHFWLRQ
3UHV
DSSURDFKHV

10DQG/XQD$YH,QWHUVHFWLRQ
,PSURYHPHQWV



+Z\ %UJ
10'27&5'&
3UHV

3DYHPHQWSUHVHUYDWLRQLQFOXGLQJSDYHPHQW
PDUNLQJVVLJQDJHDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\

5HSODFPHQWRIEULGJHV 
0303 QRQ$03$ )XQGLQJLVOLVWHGLQ67,3XQGHU
+Z\ %UJ
10'27'
3URMHFWDSSURYHGE\07%IRU$03$SRUWLRQ
SRUWLRQ
3UHV
&203/(7('

0RQWJRPHU\%OYG

&HQWUDO$YH

107UDPZD\%OYG3DYHPHQW
3UHVHUYDWLRQ



+Z\ %UJ
10'27'
3UHV

5HSODFHPHQWRIH[LVWLQJEULGJHVLQFOXGHVVLJQDJH
VWULSLQJJXDUGUDLODQGRWKHUDSSXUWHQDQFHV,1
'(9(/230(17

%ULGJH10RYHU
1055;

%ULGJH10RYHU
(GLWK%OYG

+Z\ %UJ
10'27'
3UHV

3DYHPHQWSUHVHUYDWLRQ 'HPR,'10 

86 LQFOXGLQJWKH
LQWHUVHFWLRQ

105R\$YH%ULGJH5HSODFHPHQWVRQ
6DQGLD3XHEOR

+Z\ %UJ
10'27'
3UHV

,QWHUVHFWLRQLPSURYHPHQWVDW10 (QFKDQWHG
+LOOVDQGURDGZD\UHFRQVWUXFWLRQDQGZLGHQLQJRQ
10EHWZHHQ(QFKDQWHG+LOOVDQG86
'HPR,'10

86



,ULV5RDG

DSSUR[PLOH6RXWKRI
(QFKDQWHG+LOOV%OYG

105LR5DQFKR%OYG5RDGZD\DQG
,QWHUVHFWLRQ,PSURYHPHQWV

+Z\ %UJ
10'27'
3UHV

















5HFRQVWUXFWLRQRIURDGZD\VHFWLRQDQGLQWHUVHFWLRQ
&RVWLQFO)<IXQGV %URDGZD\WREHGRQH
+Z\ %UJ
10'27'
XQGHU$DQGQG6WWEGODWHUXQGHU
3UHV
VHSDUDWH&1

















+Z\ %UJ
10'27&5'&
3UHV
+Z\ %UJ
3XHEORRI,VOHWD
3UHV

+Z\ %UJ
&LW\RI5LR&RPPXQLWLHV
3UHV

+Z\ %UJ
9LOODJHRI&RUUDOHV
3UHV
+Z\ %UJ
&LW\RI5LR&RPPXQLWLHV
3UHV
+Z\ %UJ
&LW\RI5LR&RPPXQLWLHV
3UHV

+Z\ %UJ
9LOODJHRI&RUUDOHV
3UHV

3ODQHQYLURQPHQWDOGHVLJQULJKWRIZD\DQG
FRQVWUXFWLQWHUVHFWLRQLPSURYHPHQWVZLWKSHGHVWULDQ
+Z\ %UJ
&RXQW\RI%HUQDOLOOR
DQGELF\FOHIDFLOLWLHV127(ORFDOPDWFKZLOOEHXVHG
3UHV
DVDVRIWPDWFKWRZDUGVSUHOLPLQDU\HQJLQHHULQJDQG
GHVLJQ

5HVXUIDFHURDGZD\

5HFRQVWUXFWURDGZD\7KLVLVSURSRVHGE\WKH
YLOODJHWREHLQFRRSHUDWLRQZLWK10'27
&RQVWUXFWQHZOHIWWXUQODQHIURP0DQ]DQR
([SUHVVZD\WR106RXWKERXQG
&RQVWUXFWQHZWXUQLQJODQHRQ10VRXWKERXQG
RQWR1DQF\/RSH]%OYG
5HFRQVWUXFWOHIWDQGULJKWWXUQLQJODQHVIURP+Z\
HDVWERXQGRQWR10 %RWKQRUWKERXQGDQG
VRXWKERXQG
10%ULGJH5HSODFHPHQWRYHUWKH,6%2II
5DPS

5HGHVLJQLQWHUVHFWLRQDQGFRQVWUXFWLPSURYHPHQWV
WRLPSURYHVDIHW\,QFOXGHVVWRUPZDWHUFRQWURO
ELF\FOH SHGHVWULDQIDFLOLWLHVDQGGHOLQHDWLRQRI
FRPPHUFLDOGULYHZD\VDQGRWKHULPSURYHPHQWV

3URMHFW'HVFULSWLRQ

5HSODFHEULGJH

1000

10DW,VOHWD%OYG 03


10DWQG6W 03

,VOHWD%RVTXH)DUPV%RXQGDU\ ,,QWHUFKDQJH

105LR5DQFKR%OYG

7R

105LR%UDYR(%%ULGJH5HSODFHPHQW
1000
%ULGJH

105LR%UDYR%OYG5RDGZD\ 
,QWHUVHFWLRQ5HFRQVWUXFWLRQ

 105LR5DQFKR%OYG,ULVWR86







105LR%UDYR%OYG QG6W

,QWHUVHFWLRQ,PSURYHPHQWV

 105HVXUIDFLQJ



 10 10,QWHUVHFWLRQ,PSURYHPHQWV 10DQG10



10 0DQ]DQR([SUHVVZD\,QWHUVHFWLRQ 10DQG0DQ]DQR
,PSURYHPHQWV
([SUHVVZD\
10 1DQF\/RSH]5G,QWHUVHFWLRQ

10DQG1DQF\/RSH]%OYG
,PSURYHPHQWV

10$ODPHGD%OYG

10&RUUDOHV5RDG 0HDGRZODUN/DQH
10DW0HDGRZODUN/DQH
,QWHUVHFWLRQ,PSURYHPHQWV

 10&RUUDOHV5RDG5HFRQVWUXFWLRQ
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7HUP
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7HUP

1HDU
7HUP

)XQGHG

/DWH
7HUP

/DWH
7HUP
/DWH
7HUP
/DWH
7HUP

1HDU
7HUP
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&RVW
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,PSURYHPHQWVWRGUDLQDJHIDFLOLWLHVWKDWSURWHFWWKH
10&RUUDOHV'UDLQDJH6WUXFWXUH
DW03 0RQWR\DV
+Z\ %UJ
10EULGJHFURVVLQJDWWKH+DUYHW-RQHV

66&$)&$
 )XQGHG
8SJUDGH
$UUR\R+DUYH\-RQHV&K
3UHV
&KDQQHOLQRUGHUWRDFFRPRGDWHWKHPRGHOHG
\HDUVWRUPHYHQWIORZUDWHV
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3DVHRGHO1RUWHDQG(DJOH5DQFK5G
,QWHUVHFWLRQ,PSURYHPHQWV



&DQGHODULD

*ROI&RXUVH5G

8QVHU%OYG

5DLQERZ%OYG

 6RXWKHUQ%OYG5HFRQVWUXFWLRQ3KDVH,,

 6RXWKHUQ%OYG5HFRQVWUXFWLRQ3KDVH,,,

10

 6RXWK+LOO5G3KDVH,

 6RXWKHUQ%OYG5HFRQVWUXFWLRQ3KDVH,

,

 6DQ3HGUR'ULYH,PSURYHPHQWV

YDULRXVORFDWLRQVWEG

5RDGZD\,PSURYHPHQWVRQ5RDG1 1
EHJIURPZHVW1


5XUDO5RDGZD\3UHVHUYDWLRQ 5HKDE

3ODFHKROGHU



 5LR*UDQGH%RXOHYDUG,PSURYHPHQWV

,

6DQ0DWHR

3DQ$PHULFDQ(DVW5 5DQG$'$
,PSURYHPHQWV



3DVHRGHO1RUWH3&&3,QWHUVHFWLRQ
5HFRQVWUXFWLRQ

03

10:HVW6LGHRI/RV/XQDV3DYHPHQW
3UHVHUYDWLRQ





DSSUR[03

10%ULGJH5HSODFHPHQW7LPEHU%ULGJH


)URP
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8QVHU%OYG

*ROI&RXUVH5G

10

86

/RPDV

HDVWHUO\WR1

*ULHJRV

7UDPZD\%OYG

+DUSHU'U

03

DSSUR[03

7R

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

&RQVWUXFW$'$DQGSHGHVWULDQLPSURYHPHQWVWR
VLGHZDONVDORQJ3DQ$PHULFDQ(DVWZLWKURDGZD\
UHKDELOWDWLRQDQGUHSDLU 5 5 3URMHFWLVEHLQJ
VFRSHGLQFRRUGLQDWLRQZLWK'LVWULFW

+Z\ %UJ 7R KDMLLOHH1DYDMR
3UHV
*RY W

5HFRQVWUXFW([LVWLQJ/DQH5RDG,QWHUVHFWLRQDQG
&RUULGRU,PSURYHPHQWV
5HFRQVWUXFW([LVWLQJ/DQH5RDG6HFWLRQ([SDQG
([LVWLQJ/DQH5RDG6HFWLRQ,QWHUVHFWLRQDQG
&RUULGRU,PSURYHPHQWV



5HFRQVWUXFW6RXWKHUQ%OYGWRLQFOXGHWRLQFOXGH
VLJQDOL]HGLQWHUVHFWLRQVWUHHWOLJKWLQVWDOODWLRQFXUE
DQGJXWWHUVLGZDONDQGURDGZD\SDYHPHQW
UHSODFHPHQWWXUQLQJODQHFRQVWUXFWLRQVWRUPGUDLQ
FRQVWUXFWLRQVWULSLQJDQGVLJQDJH




+Z\ %UJ
&LW\RI5LR5DQFKR
3UHV
+Z\ %UJ
&LW\RI5LR5DQFKR
3UHV

+Z\ %UJ
&LW\RI5LR5DQFKR
3UHV





















5HKDEDQGRUUHFRQVWZLWKGUDLQDJHLPSURY RWKHU
DSSXUWHQDQFHVDVQHFHVVDU\3URMHFWZLOOEH
SKDVHG%REE\3ODFHWR5LFKDUGVRQ'UZLOOEHVW
+Z\ %UJ
7RZQRI%HUQDOLOOR
SKDVH/RFDO0DWFKZLOOEHXVHGDVVRIWPDWFKIRU
3UHV
GHVLJQ&RRSSURMHFWZ(6&$)&$)RUPHU
&1 /

3ODQGHVLJQDQGFRQVWUXFWLPSURYHPHQWVDORQJ6DQ +Z\ %UJ &LW\RI$OEXTXHUTXH
3HGUR
3UHV
'0'

3UHVHUYHDQGUHKDEYDULRXVUXUDOURDGZD\VLQFOXGLQJ
SDYHPHQWVWULSLQJVLJQDJHDQGRWKHUDSSXUWHQDQFHV
+Z\ %UJ
DVQHFHVVDU\1HZSURMHFWVDQGORFDWLRQVWREH
10'27'
3UHV
GHWHUPLQHGDQGDGGHGE\WKHIRUPDODPHQGPHQW
SURFHVV ))<V

5RDGLPSURYHPHQWVLQFOXGHVURDGEHGGUDLQDJH
EODFNWRSZLWKEULGJHFXOYHUWZRUNDVQHHGHG 
VLJQDJHHWF

3ODQGHVLJQDQGFRQVWUXFWURDGZD\LPSURYHPHQWV
+Z\ %UJ &LW\RI$OEXTXHUTXH
DQGUHKDELOLWDWLRQLQFOXGLQJVLJQDJHDQGELF\FOHDQG
3UHV
'0'
SHGHVWULDQODQHVLPSURYHPHQWV

+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27'
3UHV

+Z\ %UJ
10'27&5'&
3UHV

3DYHPHQWSUHVHUYDWLRQLQFOXGLQJSDYHPHQW
PDUNLQJVVLJQDJHDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\81'(5'(9(/230(17

5HFRQVWUXFW,QWHUVHFWLRQ3URMHFWLQFOXGHVVDIHW\
HQKDQFHPHQWVDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\
5HFRQVWUXFWWKH3&&3LQWHUVHFWLRQVRQ10
3G1 EHWZHHQ,DQG7UDPZD\%OYG

+Z\ %UJ
10'27'
3UHV

5HSODFHEULGJHZLWKFXOYHUWSLSHPRGLI\
VXSHUHOHYDWLRQFRUUHFWKRUL]RQWDOFXUYHZLGHQ
DSSURDFKVKRXOGHUVDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\

3URMHFW'HVFULSWLRQ

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
10%ULGJH5HSODFHPHQW 5LR*UDQGH
%ULGJH5HSODFHPHQWDQGRWKHUDSSHUWHQDQFHVDV
+Z\ %UJ

10'27'
 )XQGHG
%ULGJH
QHFHVVDU\
3UHV
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$ODPHGD$GDSWLYH&RQWURO6\VWHP
([WHQVLRQ



$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\
3DWUROV
$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\

3DWUROV
$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\

3DWUROV
$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\

3DWUROV

$03$:LGH&RPSUHKHQVLYH5HJLRQDO

7UDYHO6XUYH\



 :RRGZDUG5RDG,PSURYHPHQWV3URMHFW

:HVW$UDJRQ5RDUGZD\DQG,QWHUVHFWLRQ
,PSURYHPHQWV

5HFRQVWUXFW5RDGZD\LQFOXGHVELNHODQHV WUDLO

2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV
2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV
2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV

$03$:LGH

$03$:LGH

$03$:LGH

,76760 05032

&RQGXFWDGDWDFROOHFWLRQHIIRUWWKDWLQFOXGHVD
KRXVHKROGVXUYH\FRPPHUFLDOYHKLFOHVXUYH\
H[WHUQDOVWDWLRQVXUYH\WUDQVLWRQERDUGVXUYH\DQG
LQWHUJUDWLRQRIVXUYH\UHVXOWVLQWRWKHWUDYHOGHPDQG
PRGHO&203/(7('

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 &RXQW\RI%HUQDOLOOR

([SDQGWKHH[LVWLQJDGDSWLYHVLJQDOV\VWHPWR
LQWHUFRQQHFW XSJUDGHVLJQDOVIRUDFRQWLQXRXV
DGDSWLYHV\VWHP

2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV

&RWWRQZRRG'U

$03$:LGH

$03$:LGH

,

,QWHUVHFWLRQRI%URDGZD\%OYG &RPSOHWHO\UHFRQVWUXFW:RRGZDUG5RDGWRDGGUHVV +Z\ %UJ
&RXQW\RI%HUQDOLOOR
:RRGZDUG5G
YHKLFOHGUDLQDJHELF\FOHDQGSHGHVWULDQQHHGV
3UHV

,QWHUVHFWLRQRIQG6W 
:RRGZDUG5RDG

+Z\ %UJ
&LW\RI%HOHQ
3UHV

5HFRQVWUXFWURDGZD\LQWHUVHFWLRQLPPSURYHPHQWV
SHGHVWULDQLPSURYHPHQWVVLJQLQJVWULSLQJOLJKWLQJ
3DYHVHJPHQWWKDWLVFXUUHQWO\XQSDYHG

0HVD5G

+Z\ %UJ
&LW\RI%HOHQ
3UHV

UHKDEURDGZD\EDVHDVSKDOWFXUEDQGJXWWHU
GUDLQDJHLPSURYHPHQWVDVZHOODVVLGHZDONGULYH
SDGVDQGSHGHVWULDQIDFLOLWLHVZLOODOOEHLQFOXGHGLQ
WKHSURMHFW

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

(ULFD/DQH

,QWHUVHFWLRQRI1RUWK0HVD5G ,QWHUVHFWLRQRI0DLQ6W

 :HVW$UDJRQ5G,PSURYHPHQWV



+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

9DULRXVLPSURYHPHQWVWR8QLYHUVLW\%OYG (QY3(
'HVLQJ21/< 'HPR,'10
5HDOLJQDSRUWLRQRI8QVHU%OYGLQDFFRUGLQJWR
10'27VSHFVIRUURDGFXUYDWXUHWRUHPRYH8QVHU
+Z\ %UJ
66&$)&$
%OYGIURPWKHIORRGSODLQ SURYLGHGRZQVWUHDP
3UHV
SURWHFWLRQRIWKHURDGZD\DJDLQVWIORRGLQJ,QFOXGHV
DFXOYHUWFURVVLQJIRUWKHSDVVDJHRIVWRUPIORZV

+Z\ %UJ &LW\RI$OEXTXHUTXH
3UHV
'0'

$GGDGGLWLRQDOWXUQLQJPRYHPHQWFDSDFLW\DWNH\
DSSURDFKHVDQGRWKHULPSURYHPHQWVDVQHFHVVDU\

3URMHFW'HVFULSWLRQ

9DULRXVLPSURYHPHQWVWRWKHFROOHFWRUURDGV\VWHP
/RXLVLDQD%OYG 8SWRZQ%OYGLV
LQ8SWRZQ (QY3( 'HVLJQ2QO\ 'HPR,'
ORRSURDG
10

0RQWDQR5G

/RXLVLDQD%OYG

8QVHU%OYG5HFRQVWUXFWLRQ ,PSURYHPHQWRI
'HOO\QH$YH
*HRPHWULFV

8QVHU%OYGDQG2VDJH5G

/RPDV%OYG

/RPDV%OYG

7R

 8SWRZQ,PSURYHPHQWVLQ$OEXTXHUTXH



8QVHU%OYGDQG:LPPHUD5G

 8QVHU%OYG'DP 5HDOLJQPHQW

8QLYHUVLW\%OYG

/RV3LFDURV5G

8QLYHUVLW\%OYG /RPDV%OYG,QWHUVHFWLRQ
,PSURYHPHQWV

)URP

 8QLYHUVLW\%OYG,PSURYHPHQWV
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)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
&RQVWUXFWQHZEULGJHRYHU5LR*UDQGH&RQVWUXFWLRQ
63:HVWHUQPRVWSWRI
+Z\ %UJ 3XHEORRI6DQWR
1HDU
635LR*UDQGH%ULGJH5HFRQVWUXFWLRQ
63HDVWHUQPRVWSWRIEULGJH DQG&RQVWUXFWLRQ0DQDJHPHQW&RQQHFWLQJ6DQWR

EULGJH
3UHV
'RPLQJR
7HUP
'RPLQJR3XHEORWR6LOH
+Z\ %UJ &LW\RI$OEXTXHUTXH
6XQSRUW%OYG3DYHPHQW5HKDELOLWDWLRQ
,
*LUDUG%OYG
0LOO UHSDYH RURWKHUSDYHPHQWUHKDE
 )XQGHG
3UHV
$YLDWLRQ
5HSDLUDQGUHKDELOLWDWHHOLJLEOHURDGVRQ,QGLDQ
+Z\ %UJ
)XQGHG
7ULEDO5RDGV5HKDE /DWH7LPH)UDPH
YDULRXVORFDWLRQV
9DULRXV-RLQW(IIRUW

5HVHUYDWLRQVXVLQJ773IXQGV
3UHV
>SDUWLDO@
5HSDLUDQGUHKDELOLWDWHHOLJLEOHURDGVRQ,QGLDQ
+Z\ %UJ
)XQGHG
7ULEDO5RDGV5HKDE 1HDU7LPH)UDPH
YDULRXVORFDWLRQV
9DULRXV-RLQW(IIRUW

5HVHUYDWLRQVXVLQJ773IXQGV
3UHV
>SDUWLDO@
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7RWDO+LJKZD\DQG
%ULGJH3UHVHUYDWLRQ
3URMHFWV

&DWHJRU\7RWDOV

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

 &037UDQVSRUWDWLRQ$QDO\VLV3URJUDP

 &037UDQVSRUWDWLRQ$VVHVVPHQW3URJUDP

 &037UDQVSRUWDWLRQ$VVHVVPHQW3URJUDP

 &037UDQVSRUWDWLRQ$VVHVVPHQW3URJUDP

 &037UDQVSRUWDWLRQ$VVHVVPHQW3URJUDP

5HJLRQ:LGH

&037UDQVS$VVPQW3URJ 1HDU7LPH
)UDPH



 &037UDQVSRUWDWLRQ$QDO\VLV3URJUDP

5HJLRQ:LGH

&037UDQVS$VVPQW3URJ /DWH7LPH
)UDPH

WK6WUHHW

)URP



 &HQWUDO$YH760,76,PSURYHPHQWV

032 3URMHFW7LWOH

5LR*UDQGH%OYG

7R



,76760 05032

,76760 05032

,76760 05032

,76760 05032

,76760 05032

,76760 05032

,76760 05032

,76760 05032

&ROOHFWWUDYHOWLPHGDWDRQWKHURDGVDQGLQWHUVWDWH
V\VWHPLGHQWLILHGLQWKHFRQJHVWHGQHWZRUNRIWKH
$03$'DWDZLOOEHXVHGIRUWKHFRQJHVWLRQ
PDQDJHPHQWSURFHVV &03 DPRQJRWKHUXVHV
&ROOHFWWUDYHOWLPHGDWDRQWKHURDGVDQGLQWHUVWDWH
V\VWHPLGHQWLILHGLQWKHFRQJHVWHGQHWZRUNRIWKH
$03$'DWDZLOOEHXVHGIRUWKHFRQJHVWLRQ
PDQDJHPHQWSURFHVV &03 DPRQJRWKHUXVHV
&ROOHFWWUDYHOWLPHDQGRWKHUGDWDWRDVVHVVWKH
SHUIRUPDQFHRIWKHWUDQVSRUWDWLRQQHWZRUNDQDO\]H
FRQJHVWHGORFDWLRQVLGHQWLI\SURMHFWVWRDGGUHVV
UHJLRQDOQHHGVXVHGDWDIRUSURMHFWSULRULWL]DWLRQ
&ROOHFWWUDYHOWLPHDQGRWKHUGDWDWRDVVHVVWKH
SHUIRUPDQFHRIWKHWUDQVSRUWDWLRQQHWZRUNDQDO\]H
FRQJHVWHGORFDWLRQVLGHQWLI\SURMHFWVWRDGGUHVV
UHJLRQDOQHHGVXVHGDWDIRUSURMHFWSULRULWL]DWLRQ
&ROOHFWWUDYHOWLPHDQGRWKHUGDWDWRDVVHVVWKH
SHUIRUPDQFHRIWKHWUDQVSRUWDWLRQQHWZRUNDQDO\]H
FRQJHVWHGORFDWLRQVLGHQWLI\SURMHFWVWRDGGUHVV
UHJLRQDOQHHGVXVHGDWDIRUSURMHFWSULRULWL]DWLRQ
&ROOHFWWUDYHOWLPHDQGRWKHUGDWDWRDVVHVVWKH
SHUIRUPDQFHRIWKHWUDQVSRUWDWLRQQHWZRUNDQDO\]H
FRQJHVWHGORFDWLRQVLGHQWLI\SURMHFWVWRDGGUHVV
UHJLRQDOQHHGVXVHGDWDIRUSURMHFWSULRULWL]DWLRQ
&ROOHFWWUDYHOWLPHDQGRWKHUGDWDWRDVVHVVWKH
SHUIRUPDQFHRIWKHWUDQVSRUWDWLRQQHWZRUNDQDO\]H
FRQJHVWHGORFDWLRQVLGHQWLI\SURMHFWVWRDGGUHVV
UHJLRQDOQHHGVXVHGDWDIRUSURMHFWSULRULWL]DWLRQ
&ROOHFWWUDYHOWLPHDQGRWKHUGDWDWRDVVHVVWKH
SHUIRUPDQFHRIWKHWUDQVSRUWDWLRQQHWZRUNDQDO\]H
FRQJHVWHGORFDWLRQVLGHQWLI\SURMHFWVWRDGGUHVV
UHJLRQDOQHHGVXVHGDWDIRUSURMHFWSULRULWL]DWLRQ

















3ODQGHVLJQDTXLUHSURSHUW\DQGFRQVWUXFW706,76
LPSURYHPHQWVIRUDIXOOUDQJHRIWUDYHOPRGHV
&LW\RI$OEXTXHUTXH
LQFOXGLQJEXWQRWOLPLWHGWRURDGZD\WUDQVLWOLJKWLQJ ,76760
'0'
ODQGVFDSLQJELNHZD\DQGSHGHVWULDQ
HQKDQFHPHQWV

3URMHFW'HVFULSWLRQ

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

/DWH
7HUP

1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\
2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV 

$03$:LGH
,76760 10'27'
 )XQGHG
3DWUROV )<
&203/(7('
$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\
/DWH

$03$:LGH
2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV
,76760 10'27'

3DWUROV /DWH7LPH)UDPH
7HUP
$03$:LGH0RWRULVW$VVLVWDQFH&RXUWHV\
1HDU

$03$:LGH
2SHUDWHFRXUWHV\SDWUROV +(/3YHKLFOHV
,76760 10'27'

3DWUROV 1HDU7LPH)UDPH
7HUP
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&DWHJRU\7RWDOV

, , RWKHU6WDWH+Z\V $03$:LGH

, , RWKHU6WDWH+Z\V $03$:LGH

, , RWKHU6WDWH+Z\V $03$:LGH

, , RWKHU6WDWH+Z\V $03$:LGH

, , RWKHU6WDWH+Z\V $03$:LGH

 ,76'LVWULFW'HSOR\PHQWRI,76

 ,76'LVWULFW'HSOR\PHQWRI,76

 ,76'LVWULFW'HSOR\PHQWRI,76

 ,76'LVWULFW'HSOR\PHQWRI,76

 ,76'LVWULFW'HSOR\PHQWRI,76

,765HJLRQDO,76([SDQVLRQ /DWH7LPH

)UDPH
,765HJLRQDO,76([SDQVLRQ 1HDU7LPH

)UDPH

,76760 05032

,76760 05032

,76760 10'27'

&ROOHFWWUDYHOWLPHGDWDRQWKHURDGVDQGLQWHUVWDWH
V\VWHPLGHQWLILHGLQWKHFRQJHVWHGQHWZRUNRIWKH
$03$'DWDZLOOEHXVHGIRUWKHFRQJHVWLRQ
PDQDJHPHQWSURFHVV &03 DPRQJRWKHUXVHV
&203/(7'
&ROOHFWWUDYHOWLPHGDWDRQWKHURDGVDQGLQWHUVWDWH
V\VWHPLGHQWLILHGLQWKHFRQJHVWHGQHWZRUNRIWKH
$03$'DWDZLOOEHXVHGIRUWKHFRQJHVWLRQ
PDQDJHPHQWSURFHVV &03 DPRQJRWKHUXVHV
5HPRYDORIH[LVWLQJWHPSRUDU\VLJQDODQGUHSODFH
ZLWKDSHUPDQHQWVLJQDODQGSHGHVWULDQ
LPSURYHPHQWV

,PSOHPHQW,76LUPSURYHPHQWV
,PSOHPHQW,76LUPSURYHPHQWV

$03$:LGH

,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH&203/(7('
,PSOHPHQW,76,PSURYHPHQWVLQFRQIRUPDQFHWRWKH
5HJLRQDO,76$UFKLWHFWXUH&203/(7('

,76760 9DULRXV-RLQW(IIRUW

,76760 9DULRXV-RLQW(IIRUW

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 10'27'

,76760 10'27'

6WXG\3((QYLURQPHQWDO'RFDQGVRPHGHVLJQWR
LGHQWLI\RSHUDWLRQDOLPSURYHPHQWV3URMHFWLVIXQGHG
ZLWK635 6WDWH3ODQQLQJ 5HVHDUFK IXQGLQJRI
,76760 10'27'
ZKLFKDUHQRWSURJUDPPHGLQWKH7,3
7KLVSURMHFWLVVKRZQIRULQIRUPDWLRQDOSXUSRVHV

,76760 10'272SHU,76

,76760 05032

&ROOHFWWUDYHOWLPHGDWDRQWKHURDGVDQGLQWHUVWDWH
V\VWHPLGHQWLILHGLQWKHFRQJHVWHGQHWZRUNRIWKH
$03$'DWDZLOOEHXVHGIRUWKHFRQJHVWLRQ
PDQDJHPHQWSURFHVV &03 DPRQJRWKHUXVHV
&203/(7'

'HVLJQDQGLQVWDOOWUDIILFVXUYHLOODQFHWUDIILFFRXQW
HTXLSPHQWZLWKFRPPXQLFDWLRQDWVHOHFWHGORFDWLRQV
LQWKH, 3G1,QWHUFKDQJH

,76760 05032

&ROOHFWWUDYHOWLPHGDWDRQWKHURDGVDQGLQWHUVWDWH
V\VWHPLGHQWLILHGLQWKHFRQJHVWHGQHWZRUNRIWKH
$03$'DWDZLOOEHXVHGIRUWKHFRQJHVWLRQ
PDQDJHPHQWSURFHVV &03 DPRQJRWKHUXVHV,1
352*5(66

3URMHFW'HVFULSWLRQ

$03$:LGH

 ,76'LVWULFW'HSOR\PHQWRI,76 )< , , RWKHU6WDWH+Z\V $03$:LGH

 ,76'LVWULFW'HSOR\PHQWRI,76 )< , , RWKHU6WDWH+Z\V $03$:LGH

, , RWKHU6WDWH+Z\V $03$:LGH

%LJ, ,

 ,76'LVWULFW'HSOR\PHQWRI,76

5DPSVIO\RYHUVWKURXJK
, 3G1,QWHUFKDQJH7UDIILF6XUYHLOODQFH
ODQHVDQGIURQWDJHURDGVRI
(TXLSPHQW,QVWDOODWLRQ
WKHLQWHUFKDQJHDVVHOHFWHG



%URDGZD\%OYG

10&RRUV%OYG#6,3,
(QWUDQFH

&RRUV%OYG 6,3,(QWUDQFH6LJQDO
,PSURYHPHQW



7R

 ,&RUULGRU2SHUDWLRQV6WXG\

5HJLRQ:LGH

5HJLRQZLGH

 &037UDYHO7LPH3URJUDP )<

&RQJHVWLRQ0DQDJHPHQW3URJUDP7UDYHO
7LPH3URJUDP

5HJLRQZLGH

 &037UDYHO7LPH3URJUDP )<



5HJLRQZLGH

)URP

 &037UDYHO7LPH3URJUDP
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/DWH
7HUP
1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
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&DWHJRU\7RWDOV



,76760

,76760 05&2*

,PSOHPHQWIHGHUDOPDQGDWHIRUWKHSURYLVLRQRIUHDO
WLPHWUDYHOFRQGLWLRQVRQURXWHVRIVLJQLILFDQFH
526 7KHUXOHDSSOLHVWR06$VRYHU0LOO
SRSXODWLRQE\1RYDQGLVWLHGWR\HDU
FHQVXV526PXVWEHLGHQWLILHGE\10'27LQFRRUG
ZLWK032V





7UDIILF'DWD&ROOHFWLRQIRU107UDII0RQ6\V
+306+Z\3HUI0RQ6\V*,67UDII)ORZGDWD  ,76760 05&2*
PRGHOGHYHO,1352*5(66
7UDIILF'DWD&ROOHFWLRQIRU107UDII0RQ6\V
+306+Z\3HUI0RQ6\V*,67UDII)ORZGDWD  ,76760 05&2*
PRGHOGHYHO&203/(7('

5HJLRQDO7UDIILF6XUYHLOODQFH 7UDIILF&RXQW  %HUQDOLOOR9DOHQFLD6DQGRYDO
3URJUDP
7RUUDQFH

5HJLRQDO7UDIILF6XUYHLOODQFH 7UDIILF&RXQW  %HUQDOLOOR9DOHQFLD6DQGRYDO
3URJUDP )<
7RUUDQFH











5HDO7LPH6\VWHP0JPW,QIR3URJUDP
0DQGDWH

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'



$03$:LGH

$OEXTXHUTXH&LW\:LGH

3ODQGHVLJQLQVWDOOLQWHJUDWHDQGUHSODFHWUDIILF
VLJQDOLQIUDVWUXFWXUHFRPPXQLFDWLRQVPRQLWRULQJ
GHYLFHVRWKHU,76UHODWHGHOHPHQWVDQGVHUYLFHV
DQGFRQVWUXFWLRQPDQDJHPHQWVHUYLFHV
&203/(7('

,76$OEXTXHUTXH7UDIILF0DQDJHPHQW

6\VWHP )<

,76760

$OEXTXHUTXH&LW\:LGH

3ODQGHVLJQLQVWDOOLQWHJUDWHDQGUHSODFHWUDIILF
VLJQDOLQIUDVWUXFWXUHFRPPXQLFDWLRQVPRQLWRULQJ
GHYLFHVRWKHU,76UHODWHGHOHPHQWVDQGVHUYLFHV
DQGFRQVWUXFWLRQPDQDJHPHQWVHUYLFHV
&203/(7('

,76$OEXTXHUTXH7UDIILF0DQDJHPHQW

6\VWHP )<

,76760

3ODQGHVLJQLQVWDOOLQWHJUDWHDQGUHSODFHWUDIILF
VLJQDOLQIUDVWUXFWXUHFRPPXQLFDWLRQVPRQLWRULQJ
GHYLFHVRWKHU,76UHODWHGHOHPHQWVDQGVHUYLFHV
DQGFRQVWUXFWLRQPDQDJHPHQWVHUYLFHV

$OEXTXHUTXH&LW\:LGH

,76$OEXTXHUTXH7UDIILF0DQDJHPHQW
6\VWHP



&LW\RI$OEXTXHUTXH
'0'



,76760

3ODQGHVLJQLQVWDOOLQWHJUDWHDQGUHSODFHWUDIILF
VLJQDOLQIUDVWUXFWXUHFRPPXQLFDWLRQVPRQLWRULQJ
GHYLFHVRWKHU,76UHODWHGHOHPHQWVDQGVHUYLFHV
DQGFRQVWUXFWLRQPDQDJHPHQWVHUYLFHV6HSDUDWH
&1VZLOOEHLVVXHGODWHUIRUHDFK)<DVQHHGHG

$OEXTXHUTXH&LW\:LGH



&HQWUDO$YH6DQ0DWHR%OYG 
-HIIHUVRQ6W

,76$OEXTXHUTXHRQ.H\&03&RUULGRUV

&LW\RI$OEXTXHUTXH
'0'

,76760

3ODQGHVLJQLQVWDOOLQWHJUDWHDQGUHSODFHWUDIILF
VLJQDOLQIUDVWUXFWXUHFRPPXQLFDWLRQVPRQLWRULQJ
GHYLFHVRWKHU,76UHODWHGHOHPHQWVDQGVHUYLFHV
DQGFRQVWUXFWLRQPDQDJHPHQWVHUYLFHV6HSDUDWH
&1VZLOOEHLVVXHGODWHUIRUHDFK)<DVQHHGHG





,76760 10'272SHU,76

ORFDWLRQWEG

(QKDQFHRSHUDWLRQVDQGLQFLGHQWPDQDJPHQW
SURJUDPVDQGIDFLOLWLHVDVQHHGHG

3URMHFW'HVFULSWLRQ

,765HJLRQDO7UDQVSRUWDWLRQ0DQDJHPHQW
&HQWHU 70&

,76$OEXTXHUTXH7UDIILF0DQDJHPHQW

6\VWHP



$03$:LGH

,765HJLRQDO2SHUDWLRQV ,QFLGHQW
 0DQDJHPHQW(QKDQFHPHQWV )<


7R

'HVLJQ FRQVWUXFWDUHJLRQDOWUDQVSRUWDWLRQ
PDQDJHPHQWFHQWHU 70& IRUDOO,76VWDNHKROGHUV
70&ZLOOLQWHJUDWHPXOWLDJHQF\,76FRPSRQHQWV
&LW\RI$OEXTXHUTXH
,76760
VLJQDOV\VWHPV LQWHUVWDWHDUWHULDOPRQLWRULQJ
'0'
V\VWHPVIRUUHDOWLPHWUDQVSRUWDWLRQ LQFLGHQW
PDQDJHPHQW

)URP
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)XQGHG

)XQGHG

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

)XQGHG

/DWH
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
,765HJLRQDO2SHUDWLRQV ,QFLGHQW
(QKDQFHRSHUDWLRQVDQGLQFLGHQWPDQDJPHQW
1HDU
 0DQDJHPHQW(QKDQFHPHQWV )<
$03$:LGH
,76760 10'272SHU,76

SURJUDPVDQGIDFLOLWLHVDVQHHGHG
7HUP
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&DWHJRU\7RWDOV

$%4&LW\:LGH0HGLDQ/DQGVFDSLQJ 
,QWHUVWDWH(QKDQFHPHQWV

7%'

&DPLQRGHO/ODQR





'LVWULFW2Q&DOO3ODQQLQJ 'HVLJQ6XSSRUW
/DWH7LPH)UDPH

'LVWULFW2Q&DOO3ODQQLQJ 'HVLJQ6XSSRUW
'LVWULFW:LGH3URMHFWV7%'
)<

 'LVWULFW2Q&DOO3ODQQLQJ 'HVLJQ6XSSRUW 'LVWULFW:LGH3URMHFWV7%'

 'LVWULFW2Q&DOO3ODQQLQJ 'HVLJQ6XSSRUW 'LVWULFW:LGH3URMHFWV7%'

 'LVWULFW2Q&DOO3ODQQLQJ 'HVLJQ6XSSRUW 'LVWULFW:LGH3URMHFWV7%'

 'LVWULFW2II6\VWHP%ULGJH3URJUDP

&KULVWRSKHU5G/DQGVFDSLQJDQG6FHQLF
%HDXWLILFDWLRQ

3DVHRGHO9ROFDQ

 &HMD16%LNH7UDLO6WXG\



1RUWKHUQ%OYG

 %URDGPRRU%OYG WK6W ([SDQVLRQ

7%'

6HQ'HQQLV&KDYH]%OYG

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

3ODQGHVLJQDQGFRQVWUXFLWRQRIEULGJHUHSDLUV
DQGRUUHKDELOLWDWLRQRIRIIV\VWHP%ULGJHV
3URYLGHSODQQLQJHQJLQHHULQJ GHVLJQVHUYLFHVRQ
DQRQFDOOEDVLV
3URYLGHSODQQLQJHQJLQHHULQJ GHVLJQVHUYLFHVRQ
DQRQFDOOEDVLV
3URYLGHSODQQLQJHQJLQHHULQJ GHVLJQVHUYLFHVRQ
DQRQFDOOEDVLV
3URYLGHSODQQLQJHQJLQHHULQJ GHVLJQVHUYLFHVRQ
DQRQFDOOEDVLV)RUPHUO\&1 '
&203/(7('
3URYLGHSODQQLQJHQJLQHHULQJDQGGHVLJQVHUYLFHV
E\FRQWUDFW

0LVF

0LVF

0LVF

6LGHZDONDQGODQGVFDSLQJLPSURYHPHQWV

&RQGXFWELNHWUDLOVWXG\

)LUVWSKDVHWRFRPSOHWHDFRUULGRUVWXG\DQGSUHOLP
GHVLJQ7KHQFRPSOHWHILQDOGHVLJQ FRQVWUXFWLRQRI
DODQHURDGZD\ZLWKDFFRPPRGDWLRQIRUIXWXUH
ZLGHQLQJ7RWDOFRVWLQFOXGHV)<ORFDOIXQGLQJ

0LVF

0LVF

0LVF

,PSOHPHQWGHVLJQFRQFHSWVIURP*UHDW6WUHHWV
)DFLOLW\3ODQ7HUPLQL&HQWUDO$YHIURPWK6WWR
WK6WDQGIURP*LUDUGWR7UDPZD\ :HVW&HQWUDO
1RE+LOO (DVW&HQWUDO DQGWKHYLFLQLW\RIWK6W 
0HQDXO%OYGRWKHUORFDWLRQVPD\EHLQFOXGHG

5HIHUWRSURMHFWGHVFULSWLRQIRU
WHUPLQL

8SGDWH&RPSUHKHQVLYH%LNHZD\7UDLO3ODQ3ODQLV
LQ'5$)7
,QVWDOOVWUHHWOLJKWLQJ7HUPLQL,DW([LW%HOHQ
%XVLQHVV/RRS%/IU00WR00 10
IU00WR00

0LVF

3DVHRGHO9ROFDQ

,76760 10'27'

,76760 &RXQW\RI%HUQDOLOOR

10'27'

10'27'

10'27'

10'27'

10'27'

10'27'

















&LW\RI$OEXTXHUTXH
'0'
&LW\RI%HOHQ

















&LW\RI5LR5DQFKR

10'27'

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'

,PSOHPHQWPXOWPRGDOLPSURYFRQVLVZLWKWKH
SODQQLQJSULQFLSOHVIRULQFUHDVLQJSHUVRQWULSFDSDFLW\
&LW\RI$OEXTXHUTXH
LQDKHDYLO\FRQJHVWHGULYHUFURVVLQJFRUULGRU,QFO
,76760
'0'
LQWHUVHFWLRQLPSURYDW&HQWUDO 8QVHULQVXSSRUWRI
GHYODQGXVHVEXVWUDQVLW ,76760LPSURY

,QVWDOODWLRQRIWUDIILFVLJQDOV

,QVWDOODGDSWLYHVLJQDOFRQWUROV\VWHPDQGILEHURSWLF
FDEOHRQ5LR%UDYR%OYGIURP&RRUV%OYGWR
8QLYHUVLW\%OYG127(/RFDOPDWFKZLOOEHXVHGDV
DVRIWPDWFKIRUSUHOLPLQDU\HQJLQHHULQJDQGGHVLJQ

3URMHFW'HVFULSWLRQ

,QVWDOOPHGLDQODQGVFDSLQJDQGHQKDQFHPHQWVRQ
YDULRXVKLJKZD\V

5LR*UDQGH%OYG

8QLYHUVLW\%OYG

7R

YDULRXVORFDWLRQVLQWKH&LW\RI
$OEXTXHUTXH

$OEXTXHUTXH&RPSUHKHQVLYH%LNHZD\7UDLO
$OEXTXHUTXH&LW\:LGH
3ODQ8SGDWH

 %/ 10/LJKWLQJ3URMHFW



 $OEXTXHUTXH&LW\*UHDW6WUHHWV



WK6W

03

86DQG10 3G9,QWHUVHFWLRQ
6LJQDOL]DWLRQ



 :HVW&HQWUDO&HQWUDO$YH,PSURYHPHQWV

&RRUV%OYG

5LR%UDYR$GDSWLYH6LJQDO&RQWURO
7HFKQRORJ\3URMHFW

)URP



032 3URMHFW7LWOH

/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
7UDIILF'DWD&ROOHFWLRQIRU107UDII0RQ6\V
5HJLRQDO7UDIILF6XUYHLOODQFH 7UDIILF&RXQW  %HUQDOLOOR9DOHQFLD6DQGRYDO

 )XQGHG
+306+Z\3HUI0RQ6\V*,67UDII)ORZGDWD  ,76760 05&2*
3URJUDP )<
7RUUDQFH
PRGHOGHYHO&203/(7('

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

28



7RWDO,76760
3URMHFWV

&DWHJRU\7RWDOV

 +LODQG7KHDWUH72'

+LVWRULF5W:D\ILQGLQJ6LJQVLQ
$OEXTXHUTXH ))<)XQGV

, 10,QWHUFKDQJH(QKDQFHPHQWV
3KDVH,,

%LJ,

,([LWYLFLQLW\

, 03

 ,0HGLDQ0RGLILFDWLRQV

3HUDOWD%OYG

,

 /DGHUD5G'UDLQDJH

 /RPDV%OYG&RUULGRU0DVWHU3ODQ

 ,1RLVH:DOOQHDU8QVHU%OYG

&RRUV%OYG 03

 ,&RQFUHWH3DYHPHQW(YDOXDWLRQ



8QLYHULW\%OYG

9DOHQFLD5G

, 035LR*UDQGH
%OYG

6HGLOOR+LOO 03

DSSUR[03

/RV/XQDV,QWHUFKDQJH

7UDPZD\%OYG

0LVF

0LVF

3ODQGHVLJQFRQVWUXFWDQGPDNHLPSURYHPHQWVWR
/RPDV%OYGLQFRRUGLQDWLRQZLWKWKH8QLYHUVLW\RI
1HZ0H[LFRIRUWKHGHYHORSPHQWRIWKH1RUWK
0HGLFDO&DPSXV

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

0LVF

,PSURYHGUDLQDJHHURVLRQFRQWUROURDGVLGHSRQG
FRQVWUXFLWRQDQGRWKHUZRUNDVQHFHVVDU\

6WXG\3((QYLURQPHQWDO'RFDQGVRPHGHVLJQWR
LGHQWLI\LPSURYHPHQWV
&RQGXFWDIHDVLELOLW\VWXG\WRGHWHUPLQHQHHGFRVW
DQGVFKHGXOHIRULPSOHPHQWDWLRQ
/DQGVFDSLQJDQGVLJQDJHLPSURYHPHQWV 'HPR,'
10
3HUIRUPSDYHPHQWHYDOXDWLRQRQWKHFRQUHWH
SDYHPHQWERWK(%DQG:%
,PSURYHPHQWVWRPHGLDQWXUQDURXQGVIRULQFLGHQW
PDQDJHPHQW
'HVLJQDQGFRQVWUXFWD1RLVHZDOOORFDWHGDW8VQHU
%OYGWRVDWLVWI\(QYLUQPHQWDO&RPPLWPHQWRI&1
$

/DQGVFDSLQJZD\ILQGLQJDQG$'$LPSURYHPHQWVRQ
102WKHUDSSHUWHQDQFHVDVQHFHVVDU\

/DQGVFDSLQJRIWKH10 ,,QWHUFKDQJH

03

03

$FTXLVLWLRQDQGUHGHYHORSPHQWIRUPL[HGXVH72'
7UDQVLW2ULHQWHG'HYHORSPHQW
3ODQDQGGHYHORSD+LVWRULF5RXWH&RUULGRU
0DQDJHPHQW3ODQ
'HVLJQGHYHORSDQGLQVWDOOQHZZD\ILQGLQJVLJQVRQ
+LVWRULF5RXWHDQGRWKHUURDGVLQWKHYLFLQLW\RI
+LVWRULF5RXWH

&RQGXFWELNHODQHVWXG\

)UHHZD\2YHUSDVVHVWRIDFLOLWDWHWUDIILFIORZ3RVV
ORF6DQ)UDQFLVFR,0RUULV,0LGSWEWZQ
8QVHU &RRUV,WK,$WULVFR,6DQ
'LHJR,&RVWLVIRU($&+RYHUSDVV6HHSURM


3URMHFW'HVFULSWLRQ

,([LWYLFLQLW\

03

,QGLDQ6FKRRO5RDG

7R

ODQVFDSLQJWKH,FHQWHUPHGLDQDQGWKHRXWVLGH
SHULPHWHURIWKHLQWHUFKDQJH

,)URQWDJH5RDGV)HDVLELOLW\6WXG\
1RUWK%HOHQ,QWHUFKDQJH
9DOHQFLD&RXQW\
,/DQGVFDSLQJ 6LJQDJH(QKDQFHPHQWV

DSSUR[03
DW10LQ%HUQDOLOOR

 ,&RUULGRU1RUWK6WXG\8SGDWH





, *LEVRQ%OYG,QWHUFKDQJH$'$
,PSURYHPHQWV
, 10,QWHUFKDQJH%HDXWLILFDWLRQ

(QKDQFHPHQWV3KDVH,,,
, 10,QWHUFKDQJH(QKDQFHPHQWVLQ

/RV/XQDV



,*LEVRQ%OYG,QWHUFKDQJH
03

&HQWUDO$YH 0RQURH6W$UHD

 *LUDUG%OYG%LNH/DQH6WXG\

+LVWRULF5W/RV/XQDV&RUULGRU

0DQDJHPHQW3ODQ ))<)XQGV

6DQWD&ODUD$YH

 )UHHZD\2YHUSDVVHV6WXG\, ,

)URP

9DULRXVORFDWLRQVRQ, ,
WEG









032 3URMHFW7LWOH

&LW\RI$OEXTXHUTXH
'0'

7RZQRI3HUDOWD

10'27'

10'27'

10'27'

7RZQRI%HUQDOLOOR

10'27'

10'27'

9LOODJHRI/RV/XQDV

9LOODJHRI/RV/XQDV

9LOODJHRI/RV/XQDV

10'27'

&LW\RI$OEXTXHUTXH
3ODQQLQJ

9LOODJHRI/RV/XQDV

































&LW\RI$OEXTXHUTXH
'0'
&RXQW\RI%HUQDOLOOR



9DULRXV-RLQW(IIRUW

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP
1HDU
7HUP

/DWH
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
'LVWULFW2Q&DOO3ODQQLQJ 'HVLJQ6XSSRUW
3URYLGHSODQQLQJHQJLQHHULQJDQGGHVLJQVHUYLFHV
1HDU
0LVF
10'27'

1HDU7LPH)UDPH
E\FRQWUDFW
7HUP
'LVWULFW5HKDE3URMHFWV3URIHVVLRQDO
3URIHVVLRQDOVHUYLHVIRUWKHGHYHORSPHQWRI
0LVF
10'27'
 )XQGHG
6HUYLFHV
UHKDELOLWDWLRQSURMHFWV
&LW\RI$OEXTXHUTXH
1HDU
(DJOH5DQFK5G%LNH/DQH6WXG\
&RRUV%OYG
,UYLQJ%OYG
&RQGXFWELNHODQHVWXG\
0LVF

'0'
7HUP
(XEDQN%OYG &DQGHODULD%OYG0HGLDQ
(XEDQNIURP/RPDVWR
&DQGHODULDIURP6DQ0DWHRWR
&LW\RI$OEXTXHUTXH
1HDU
,QVWDOODQGPDLQWDLQODQGVFDSLQJLPSURYHPHQWV
0LVF

/DQGVFDSLQJ
0RQWJRPHU\
(XEDQN
'0'
7HUP

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

29

&DWHJRU\7RWDOV

0XOWLPRGDO,PSURYHPHQWVDW:HVW&HQWUDO , $WULVFR9LVWD%OYG
9LFLQLW\
YLFLQLW\

)URP

7R

&RUUDOHV(OHPHQWDU\6FKRRO

*LEVRQ%OYG

 6576&RUUDOHV6FKRROV3KDVH

 8QLYHUVLW\%OYG%LNH/DQHV7UDLO6WXG\

5DLQERZ%OYG

6RXWKHUQ6DQGRYDO&RXQW\5LR
5DQFKR

 6DQGRYDO&RXQW\7UDQVLW<DUG3KDVH

 6RXWKHUQ%OYG&RUULGRU6WXG\

=XQL$YH

5LR5DQFKR$OEXTXHUTXH&LW\
/LPLWV

 6DQ3HGUR%OYG%LNH/DQH6WXG\

 5DLQERZ%OYG&RUULGRU6WXG\

 3XHEORGH&RFKLWL/573

%HUQDOOLOR6DQGRYDO&RXQW\
/LQH

3DVHRGHO9ROFDQ 10 5LJKWRI:D\
$FTXLVLWLRQ1RUWKHUQ6HFW

'LVWULFWZLGH

 2UWKRSKRWRJUDSK\ )<



'LVWULFWZLGH

 2UWKRSKRWRJUDSK\

DSSUR[\DUGVRXWKRI86


'LVWULFWZLGH

 2UWKRSKRWRJUDSK\

3DVHRGHO9ROFDQ 10 0HGLDQ
/DQGVFDSLQJ

'LVWULFWZLGH

 2UWKRSKRWRJUDSK\



'LVWULFWZLGH

 2UWKRSKRWRJUDSK\

 100HGLDQV 5RDGVLGH/DQGVFDSLQJ

QRUWKRI7ULEDO6HUYLFHV
&RPSOH[HQWUDQFH 03

5LR%UDYR%OYG

&RQGXFWELNHODQHELNHWUDLOVWXG\

0LVF

0LVF

0LVF

0LVF

$FTXLUHODQGIRUSODQ GHVLJQRIDWUDQVLW\DUGIRU
55'LDOD5LGHDQG5057'VHUYLFHVWKDWZRXOG
LQOFXGHYHKLFKOHVWRUDJHPDLQWVKRSRSHUDWLRQV 
GLVSDWFKRIILFHVSDFH SRWHQWLDOO\DVPDOOWUDQVLW
FHQWHURUWUDQVIHUKXEIRUFRQQHFWLQJURXWHV
3UHSDUHDFRUULGRUVWXG\

0LVF

&RQGXFWELNHODQHVWXG\

0LVF

0LVF

'HYHORSD/RQJ5DQJH7UDQVSRUWDWLRQ
3ODQ
3UHSDUHDFRUULGRUVWXG\

0LVF

0LVF

$FTXLUHULJKWVRIZD\IRUURDGZD\3URMHFWPD\
H[WHQGEH\RQG073

10PHGLDQODQGVFDSLQJLPSURYHPHQWV

10'27'

0LVF




&LW\RI$OEXTXHUTXH
'0'


9LOODJHRI&RUUDOHV

&LW\RI5LR5DQFKR





&LW\RI$OEXTXHUTXH
'0'

5LR0HWUR7UDQVLW'LVW

























&LW\RI5LR5DQFKR

3XHEORRI&RFKLWL

10'2752:%XUHDX

&LW\RI5LR5DQFKR

10'27'

10'27'

0LVF

0LVF

10'27'

10'27'

3XHEORRI,VOHWD

10'27'

&RXQW\RI%HUQDOLOOR

0LVF

0LVF

0LVF

'HVLJQ LQVWDOOFHQWHUPHGLDQ URDGVLGH
ODQGVFDSLQJZLWKFXUELQJVLGHZDONVSODQWLQJV
LUULJDWLRQZDWHUFRQVHUYPHDVXUHVHURVLRQFQWUO
DSSXUWHQDQFHVEHDXWLILFDWLRQ ORFDODUWZRUN
3URMHFWOHWLQVWDJHV3K  VHHUHPDUNV
2UWKRSKRWRJUDSKLFVHUYLFHVSURYLGHGE\WKH0LG
5HJLRQ&RXQFLORI*RYHUQPHQWVSHU028
&203/(7('
2UWKRSKRWRJUDSKLFVHUYLFHVSURYLGHGE\WKH0LG
5HJLRQ&RXQFLORI*RYHUQPHQWVSHU028
2UWKRSKRWRJUDSKLFVHUYLFHVSURYLGHGE\WKH0LG
5HJLRQ&RXQFLORI*RYHUQPHQWVSHU028
2UWKRSKRWRJUDSKLFVHUYLFHVSURYLGHGE\WKH0LG
5HJLRQ&RXQFLORI*RYHUQPHQWVSHU028
2UWKRSKRWRJUDSKLFVHUYLFHVSURYLGHGE\WKH0LG
5HJLRQ&RXQFLORI*RYHUQPHQWVSHU028
&203/(7('

0LVF

0LVF

6XUYH\RIKLJKZD\ULJKWVRIZD\

0XOWLPRGDO,PSURYHPHQWVDVGHWHUPLQHGLQVFRSLQJ
3(IXQGVPD\EHXVHGIRUVFRSLQJ 3(
&RQVWUXFWLRQSKDVHWREHDGGHGRQFHVFRSHLV
HVWDEOLVKHG'HPR,'10+33IXQGV&$1
127EHXVHGIRUWKLVSXUSRVHDZD\IURPWKH
LQWHUFKDQJH DVRI 

3URMHFW'HVFULSWLRQ

(GXFDWLRQDOSURJUDPVIRUFKLOGUHQRQVDIHW\WUDYHOLQJ
&RWWRQZRRG0RQWHVVRUL6FKRRO
WRVFKRRO6576)OH[LV /8 &203/(7('

10

/RPDV%OYG

6RXWKHUQ%OYG

8QVHU%OYG

86,QWHUVHFWLRQ

,VOHWD3XHEOR%RXQGDU\

 10&RUUDOHV5RDG5LJKWRI:D\6XUYH\ 10$ODPHGD&RRUV%OYGV QRUWKHUQHQGDW10



032 3URMHFW7LWOH

1HDU
7HUP

)XQGHG

)XQGHG

1HDU
7HUP

1HDU
7HUP
/DWH
7HUP

)XQGHG

1HDU 
/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

30

&DWHJRU\7RWDOV

+HUURQ5G

&KXJKROH/QIURP+HUURQ5GWR&KDSDUUDO

/Q3HUDOWD



&RUUDOHV6DIHW\3URMHFW'LJLWDO6SHHG
:DUQLQJ6LJQV

 &RRUV%OYG1RUWKERXQG/DQH$GGLWLRQ

&RRUV%OYG %ODNH5G,QWHUVHFWLRQ

,PSURYHPHQWV

YDULRXVURDGVLQ&RUUDOHV

6,3, 03

10&RRUV%OYG#%ODNH
5G

&RPPXWHU5DLO,VOHWD3XHEOR4XLHW=RQH  ;LQJ7/

55&URVVLQJ&RQVROLGDWLRQ
(



&HQWUDO

&RRUV%OYG

 %ODNH5RDG6:6DIHW\,PSURYHPHQWV

 &HQWUDODQG<XFFD5RDGZD\5HDOLJQPHQW

10 1086 
'RQ7RPDV

 %HUQDOLOOR 7RZQ ,QWHUVHFWLRQ,PSURYHPHQWV

03

YDULRXVORFDWLRQV

 $OEXTXHUTXH7UDLO6DIHW\6LJQDJH6\VWHP

%XVLQHVV/RRSLQ%HOHQ%ULGJH
PLOHVQRUWKRI10

YDULRXVORFDWLRQV

$OEXTXHUTXH&LW\:LGH

 $OEXTXHUTXH7UDLO(GJH6DIHW\5DLOLQJV

$OEXTXHUTXH6WUHHW6LJQ6DIHW\
,PSURYHPHQWV

10

 867UDIILF 2SHUDWLRQV6WXG\



YLFLQLW\RI8QLYHUVLW\RI1HZ
0H[LFR

)URP

810 &10$UHD7UDQVSRUWDWLRQ /DQG

8VH&RRUGLQDWLRQ

032 3URMHFW7LWOH

3URMHFW'HVFULSWLRQ

6DIHW\

6DIHW\

3ODQGHVLJQDTXLUHULJKWRIZD\FRQVWUXFWURDGZD\
LPSURYHPHQWVWRUHDOLJQH[LVWLQJLQWHUVHFWLRQ
5HVWRUHIWZLGHURDGZD\ZLGWKRQKRUL]RQWDO
FXUYHVUHVWRUHRUSDYHGURSRIIVIURP&KXJKROH/Q
HGJHRISDYHPHQWDQGLQWHUVHFWLQJXQSDYHGVWUHHWV
XSJUDGHGVLJQVSDYHPHQWPDUNLQJVDQGOLJKWLQJ

&RRUV%\SDVV &DODEDFLOODV
$UUR\R

3XUFKDVHDQGLQVWDOODWLRQRIGLJLWDOVSHHGZDUQLQJ
UHDGHUERDUGVLJQV&203/(7('

%XLOGDQ$GGLWLRQDO1RUWKERXQGODQHDQGUHDOLJQ3G1
(%WRQRUWKUDPS3URMHFW&203/(7('

5HFRQVWUXFWLQWHUVHFWLRQWRLQFOXGHDGGLWLRQDOWXUQ
ODQHVDWDOOLQWHUVHFWLRQOHJVUHSODFHVLJQDOV 
DGGLWLRQRIELNHODQHVFXUEPHGLDQ VLGHZDONDV
ZHOODVVWRUPGUDLQDJH/RFDOPDWFKWREHXVHGDV
VRIWPD\FKIRU3(DQGGHVLJQ

6DIHW\

6DIHW\

6DIHW\

6DIHW\

6DIHW\

6DIHW\

%ULGJHUHSODFHPHQW

&RQVWVKRXOGHUV VLGHZDONVSDWKVDORQJ%ODNH5G
LQIURQWRIWKHVFKRROH[WHQGFXOYHUWXQGHUWKHUG
DWWKH$UHQDO&DQDO,QVWDOOLPSURYHGFURVVZDONZLWK
IODVKHUEHDFRQV3URMLQFOXGHVOLJKWLQJVLJQDJH
$'$LPSURY RWKHUDSSSXUWHQDQFHVDVQHHGHG

6DIHW\

6DIHW\

6DIHW\

6DIHW\

5HSODFH DVQHHGHG UHJXODWRU\VWUHHWZD\ILQGLQJ
DQGLQIRUPDWLRQDOVLJQVWREHLQFRPSOLDQFHZLWKQHZ
IHGHUDOUHTXLUHPHQWVDQGWKH087&'
,QVWDOODWLRQRIVDIHW\UDLOLQJVDORQJVKDUHGXVHWUDLO
IDFLOLWLHVORFDWHGLPPHGLDWHO\DGMDFHQWWRVWRUP
GUDLQDJHFKDQQHOV
)RUPXODWLRQDQGLQVWDOODWLRQRIDFLW\ZLGHWUDLO
PLOHPDUNHUV\VWHPPDMRUFURVVVWUHHWVHWF
,QWHUVHFWLRQLPSURYHPHQWVIRUSHGHVWULDQDQG
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,PSURYHPHQWV

*DEDOGRQ5RDG6LJQDJH 3DYHPHQW
0DUNLQJV

,QWHUVHFWLRQ,PSURYHPHQWVDW&DEH]RQ%OYG &DEH]RQ%OYG#:HVWHUQ+LOOV
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(QFKDQWHG+LOOV%OYG 6SULQW
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%URDGZD\%OYG,QWHUFKDQJH
YLFLQLW\ 03
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10#&RXUWKRXVH5G 
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6DIHW\

3DYHPHQWSUHVHUYVDWLRQDQGUHKDELQFOXGLQJ
SDYHPHQWPDUNLQJVVLJQDJHDQGRWKHU
DSSXUWHQDQFHVDVQHFHVVDU\
8SJUDGHWZRTXDGUDQWJDWHUDLOURDGFURVVLQJWRD
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1%EHWZHHQ6DQ0DWHR%OYG
DQG6DQ$QWRQLR'ULYH
H[LVWLQJPHGLDQEXWWHUIO\W\SH 
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6DIHW\
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8SJUDGHSHGHVWULDQIDFLOLWLHVDQGUHODWHGVLJQDO
XSJUDGHV81'(5'(9(/230(17

10 03

6DIHW\,PSURYHPHQWVQHZSHGHVWULDQIDFLOLWLHVQHZ
VLJQDOVLPSURYHLQWHUVHFWLRQJHRPHWU\

6DIHW\

6DIHW\

&KLFDO5G 03

10#10

'HVLJQDQGUHFRQVWUXFWLPSURYHGLQWHUVHFWLRQ
 VRXWKRIWKH,QWHUVHFWLRQRI  QRUWKRIWKH,QWHUVHFWLRQRI JHRPHWU\DORQJZLWKQHZ$'$FRPSOLHQWIDFLOLWLHV
3URMHFWLQFOXGHVLQVWDOODWLRQRIQHZWUDIILFVLJQDOV
10 10
10 10
VLJQDJHDQGRWKHUDSSXWHQDQFHVDVQHHGHG

6DIHW\

6DIHW\

GHVLJQDQGFRQVWUXFWQHZSHGHVWULDQZDONZD\DORQJ
3DWULFLR*DUFLDDQGVFKRROEXVSXOORIIDUHDDORQJ
10DQGWKHLQWHUVHFWLRQ

8SJUDGHSDYHPHQWPDUNLQJVVLJQDJHDQGDGG
VWUHHWOLJKWLQJDWLQWHUVHFWLRQIRUYLVLELOLW\LVVXHV
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 %HUQDOLOORDQG105;55 &URVVLQJ
-

&RQVWUXFWQHZVXUIDFHDQGDSSURDFKHV

105;%16)55&URVVLQJ
/DWWK6WUHHW
PLOHVVRXWKRI,

8SJUDGHVLJQDJHDQGRUSDYHPHQWPDUNLQJVDV
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5DLOURDG&URVVLQJ,PSU105;087&'
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&URVVLQJ)
,VOHWD3XHEOR

)URP

6DIHW\

'HYHORSSHGELNHVDIHW\VWDQGDUGVDQGJXLGHOLQHVIRU
105;FURVVLQJVLQFOXGHVQHHGVDVVHVVPHQW
FURVVLQJSULRULWL]DWLRQDQGLPSOHPHQWDWLRQSODQ

6DIHW\
6DIHW\

6DIHW\

5HDOLJQLQWHUVHFWLRQWRPLWLJDWLRQVDIHW\KD]DUGDQG
UHOLHYHFRQJHVWLRQ
*XWLHUUH]&DQ\RQ5G#1RUWK 5HPRYDODQGUHSODFHPHQWRIVWUHHWVLJQVWRFRPSO\
=DPRUD5G
ZLWK087&'UHWURUHIOHFWLYLW\UHTXLUHPHQWV
5HPRYHIWRIVSHHGEXPSVVRPH LQZLGWK
RQERWKVLGHVRIWKHVWUHHWDQGLQVWDOOIRXUVRODU
SRZHUHGGLJLWDO6ORZ'RZQXQLWV

 86DQG6KHULII V3RVVH5G,QWHUVHFWLRQ 86 6KHULII V3RVVH5G

 9LOODJHRI7LMHUDV7UDIILF6LJQ5HSODFHPHQWV 3XEOLF6FKRRO5G#10

 :HVW0HDGRZODUN/DQH6DIHW\3URMHFW

9LOODJHOLQH

3URJUHVV%OYG

/RPD/DUJD5G

1:/RRS86&RQQHFWLRQ

%ULGJH%OYG

6DIHW\

 8QVHU%OYG6KRXOGHUV8SSHU6HFWLRQ

*RII%OYG

&RQVWUXFWLRQRIIWVKRXOGHUV LQFOXGHVWDSHU RQ
HDFKVLGHRIURDGZD\WRHOLPLQDWHGURSRIIDQGWR
SURYLGHIRUDVDIHSXOORIIDUHDIRUYHKLFOHVDQGDOVR
WRSURYLGHDVDIHURXWHIRUELF\FOLVWV,QFOXGHV
UHFHVVHGSDYHPHQWUHIOHFWRUV SDYHPHQW
PDUNLQJV

6XQVHW5G6:5RDGZD\DQG6DIHW\
,PSURYHPHQWV

6DIHW\



&RQVWUXFWQHZURDGZD\ZKLFKLQFOXGHVVDIHW\
LPSURYHPHQWVWRDGGVLGZDONVVLJQDJHGUDLQDJH
DQGRWKHUDSSXUWHQDQFHVDVQHFHVVDU\

6DIHW\

6DIHW\

6DIHW\

6DIHW\

5RDGVDIHW\DXGLWDQDO\VLVRIFXUUHQWRQWKLVVHFWLRQ
RIURDGZD\LQRUGHUWRGHWHUPLQHDSSURSULDWH
FRXQWHUPHDVXUHVWRLPSURYHVDIHW\

3ODQGHVLJQDQGFRQVWUXFWSHGHVWULDQVDIHW\WUDIILF
FDOPLQJDQGSXEOLFDUWRQ6DQ0DWHR*LEVRQ
7UDPZD\DQG/RPDV%RXOHYDUGV
3XUFKDVHDQGLQVWDOOVWUHHWOLJKWVDORQJ7UXPEXOO
$YHQXH6(DQG6DQ3HGUR'ULYH6(

6DIHW\

6DIHW\

&RQVWUXFWLRQRIURXQGDERXWDWWKHLQWHUVHFWLRQRI5LR
*UDQGHDQG&DQGHODULDDQGDSSURDFKHVQRUWKDQG
VRXWKRIWKHLQWHUVHFWLRQDVQHFHVVDU\WR
DFFRPPRGDWHWKHWUDQVLWLRQRIWKH
IDFLOLW\6HHROG&1$
5RDGVDIHW\DXGLWWRGHWHUPLQHDSSURSULDWH
FRXQWHUPHDVXUHVWRLPSURYHVDIHW\

6DIHW\

5HVXUIDFHUDLOURDGFURVVLQJDQGRWKHU
DSSXUWHQDQFHVDVQHFHVVDU\

3URMHFW'HVFULSWLRQ

&RQVWUXFWVLGHZDONVRQ%\URQ$YH&LWDWLRQ6W 
9DOGRUD$YRQQRUWK,VOHWD%OYG 0F(ZHQ$YH&RQVWUXFWPLGEORFNFURVVLQJZLWK
UHIXJHPHGLDQDQG+$:.VLJQDODW,VOHWD%OYGQHDU
RQHDVW
0F(ZHQ$YH&203/(7('

7%'

6DQ3HGUR6WUHHWDQG7UXPEXOO$YHQXH/LJKW
7%'
3URMHFW



0F(ZHQ$YHRQVRXWK/XFLD
6WRQZHVW

7%'

7%'

6DQ0DWHR*LEVRQ7UDPZD\/RPDV
3HGHVWULDQ6DIHW\



 65766RXWK9DOOH\6DIH5RXWHVWR6FKRROV

6DQWD)H'HSRW

56$3HGHVWULDQ %LF\FOH6DIHW\6WXG\DW
%HOHQ6WDWLRQ
105;&URVVLQJV

3DVHRGHO1RUWH

1HZ3URMHFW

&DQGHODULD

7R



6LQJHU

5RDG6DIHW\$XGLW 56$ ,&HQWUDODQG ,&HQWUDO7UDPZD\
7UDPZD\,QWHUVHFWLRQ
,QWHUVHFWLRQ

 5RDG6DIHW\$XGLW 56$ -HIIHUVRQ



 5LR*UDQGH%OYG,QWHUVHFWLRQ,PSURYHPHQWV 5LR*UDQGH



032 3URMHFW7LWOH

9LOODJHRI&RUUDOHV

9LOODJHRI7LMHUDV

7RZQRI%HUQDOLOOR

&LW\RI5LR5DQFKR

&RXQW\RI%HUQDOLOOR

&RXQW\RI%HUQDOLOOR

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'

5LR0HWUR1055;

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'

&LW\RI$OEXTXHUTXH
'0'

10'277UDQVLW5DLO



























1HDU
7HUP

)XQGHG

/DWH
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
,PSURYHPHQWVLQFOXGHQHZFRQFUHWHVXUIDFH
&URVVLQJ( %16)
LQVWDOODWLRQVLJQDJHSDYHPHQWPDUNLQJVDGYDQFHG
 5DLOURDG&URVVLQJ,PSUY10LQ%HOHQ
6DIHW\
10'277UDQVLW5DLO
 )XQGHG
03
ZDUQLQJIODVKHUVDQGRWKHUDSSXUWHQDQFHVDV
QHFHVVDU\
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&DWHJRU\7RWDOV

7UDYHO'HPDQG0DQDJHPHQWSURJUDPVDQG
DFWLYLWLHV#PLO\U
7UDYHO'HPDQG0DQDJHPHQWSURJUDPVDQG
DFWLYLWLHV#PLOO\U

%HQDOLOOR6DQGRYDODQG
9DOHQFLD&RXQWLHV
%HQDOLOOR6DQGRYDODQG
9DOHQFLD&RXQWLHV

 5HJLRQ:LGH7'0 1HDU7LPH)UDPH

 5HJLRQ:LGH7'0 /DWH7LPH)UDPH

7'0SURJUDPIRU5DLO5XQQHUDQG5LR0HWUR
VHUYLFHVWRLQFOXGHSXEOLFHGXFDWLRQRXWUHDFKHWF

$03$:LGH

$03$:LGH7'07UDYHO'HPDQG
0DQDJHPHQW



7'0SURJUDPIRU5DLO5XQQHUDQG5LR0HWUR
VHUYLFHVWRLQFOXGHSXEOLFHGXFDWLRQRXWUHDFKHWF

$03$:LGH

$03$:LGH7'07UDYHO'HPDQG
0DQDJHPHQW



7'0

7'0

7'0

7'0

7'0

$03$:LGH

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDPWR
LQFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQZLWK
DFWLYLWLHVLQFOXGLQJSXEOLFHGXFDWLRQRXWUHDFK
SURPRWLRQVLQIRUPDWLRQDQGUHODWHGHTXLSPHQWDQG
VHUYLFHV-RLQWOHDGZLWK5LR0HWURLQ)< )<

$03$:LGH-RLQW7'07UDYHO'HPDQG

0DQDJHPHQW

7'0

$03$:LGH

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDPWR
LQFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQZLWK
DFWLYLWLHVLQFOXGLQJSXEOLFHGXFDWLRQRXWUHDFK
SURPRWLRQVLQIRUPDWLRQDQGUHODWHGHTXLSPHQWDQG
VHUYLFHV-RLQWOHDGZLWK5LR0HWURLQ)< )<

$03$:LGH-RLQW7'07UDYHO'HPDQG

0DQDJHPHQW

7'0

$03$:LGH

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDPWR
LQFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQZLWK
DFWLYLWLHVLQFOXGLQJSXEOLFHGXFDWLRQRXWUHDFK
SURPRWLRQVLQIRUPDWLRQDQGUHODWHGHTXLSPHQWDQG
VHUYLFHV-RLQWOHDGZLWK$%45,'(LQ)< )<

 $03$:LGH-RLQW7'07UDYHO'HPDQG

7'0

$03$:LGH

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDPWR
LQFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQZLWK
DFWLYLWLHVLQFOXGLQJSXEOLFHGXFDWLRQRXWUHDFK
SURPRWLRQVLQIRUPDWLRQDQGUHODWHGHTXLSPHQWDQG
VHUYLFHV-RLQWOHDGZLWK$%45,'(LQ)< )<

 $03$:LGH-RLQW7'07UDYHO'HPDQG

7'0

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDP
,QFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQDW
PDMRUWUDIILFJHQHUDWRUV

$03$:LGH

$%45LGH7'07UDYHO'HPDQG
0DQDJHPHQW )<



7'0

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDP
,QFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQDW
PDMRUWUDIILFJHQHUDWRUV

$03$:LGH

$%45LGH7'07UDYHO'HPDQG
0DQDJHPHQW

7'0

7UDQVSRUWDWLRQ'HPDQG0DQDJHPHQW3URJUDP
,QFUHDVHDOWHUQDWLYHPRGHVRIWUDQVSRUWDWLRQDW
PDMRUWUDIILFJHQHUDWRUV



6DIHW\

&RQVWUXFW$'$FRPSOLDQWVLGHZDONV UDPSVPLQRU
LQWHUVHFWLRQUHDOLJQPHQWOLJKWLQJXSJUDGH
VLJQDJHPDUNLQJVLPSURYHFURVVZDONVDQGRWKHU
PHDVXUHVWRUHGXFHSHGHVWULDQ ELF\FOHFUDVKHV

3URMHFW'HVFULSWLRQ

$03$:LGH

&HQWUDO$YH

7R

$%45LGH7'07UDYHO'HPDQG
0DQDJHPHQW

:DVKLQJWRQ6W

)URP



 =XQL5G,PSURYHPHQWV

032 3URMHFW7LWOH

9DULRXV-RLQW(IIRUW

9DULRXV-RLQW(IIRUW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
'0'

























/DWH
7HUP
1HDU
7HUP

)XQGHG

)XQGHG

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
&RQVWUXFWLQWHUVHFWLRQDQGURDGZD\VDIHW\
&LW\RI$OEXTXHUTXH
/DWH
LPSURYHPHQWVFRQVLVWHQWZLWKWKHUHFRPPHQGDWLRQV
 =XQL5G $OYDUDGR'U6DIHW\,PSURYHPHQWV =XQL5GDW$OYDUDGR'U
6DIHW\

'0'
7HUP
LQWKHFLW\ V&LW\ZLGH,QWHUVHFWLRQ/26 /HYHORI
6HUYLFH 6WXG\
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7RWDO6DIHW\3URMHFWV

&DWHJRU\7RWDOV

$03$:LGH

$03$:LGH

5LR0HWUR7'07UDYHO'HPDQG
0DQDJHPHQW )<

5LR0HWUR7'07UDYHO'HPDQG
0DQDJHPHQW )<





7UDQVLW

7UDQVLW

([SDQVLRQRI%XV6HUYLFHSHQGLQJYHKLFOH
DYDLODELOLW\IXQGLQJDQGDQ\QHFHVVDU\LQWHUDJHQF\
DQGLQWHUPXQLFLSDODJUHHPHQWV
([SDQVLRQRI%XV6HUYLFHSHQGLQJYHKLFOH
DYDLODELOLW\IXQGLQJDQGDQ\QHFHVVDU\LQWHUDJHQF\
DQGLQWHUPXQLFLSDODJUHHPHQWV



$%45LGH3DUN 5LGH(DJOH5DQFK 
&RRUV

7UDQVLW

&RQVWUXFWSDUN ULGHIDFLOLW\LQWKHYLFLQLW\RI&RRUV
%OYG (DJOH5DQFK5G 3ODQQHGLQFRRSHUDWLRQ
ZLWK$0$)&$DVSULPDU\SURSHUW\RZQHU

&RRUV%OYG (DJOH5DQFK5G

7UDQVLW

([SDQVLRQRIEXVVHUYLFH

$%45LGH6\VWHP:LGH

VHOHFWHGURXWHVWEG

([SDQVLRQRIEXVVHUYLFH

$%45LGH6\VWHP:LGH

$%45LGH)L[HG5RXWH([SDQVLRQV 
5HYLVLRQV )<$OORFDWLRQ



$%45LGH6\VWHP:LGH

$%45LGH6\VWHP:LGH

$%45LGH)L[HG5RXWH([SDQVLRQV 
5HYLVLRQV )<$OORFDWLRQ



7UDQVLW

7UDQVLW

([SDQVLRQRI%XV6HUYLFHSHQGLQJYHKLFOH
DYDLODELOLW\IXQGLQJDQGDQ\QHFHVVDU\LQWHUDJHQF\
DQGLQWHUPXQLFLSDODJUHHPHQWV

VHOHFWHGURXWHVWEG

7UDQVLW

ORFDWLRQWEG

7UDQVLW

&RQVWUXFWSDUN ULGHIDFLOLW\LQWKH&RRUV&RUULGRUWR
VXSSRUWFXUUHQWDQGIXWXUHWUDQVLWVHUYLFHIRFXVHGRQ
ULYHUFURVVLQJWULSV

$%45LGH6\VWHP:LGH

$%45LGH)L[HG5RXWH([SDQVLRQV 
5HYLVLRQV /DWH7LPH)UDPH
$%45LGH)L[HG5RXWH([SDQVLRQV 

5HYLVLRQV 1HDU7LPH)UDPH

7UDQVLW

5HKDELOLWDWHXSJUDGHDQGRUFRQVWUXFWEXVVWRS
LQIUDVWUXFWXUHLQFOXGLQJDFFHVVSDYLQJVLJQDJH
OLJKWLQJVKHOWHUVDQGRWKHUDPHQLWLHV DVVRFLDWHG
HTXLSPHQW

&RQVWUXFWLPSURYHPHQWVWREXVVWRSVDQGVWDWLRQV

$%45LGH)L[HG5RXWH([SDQVLRQV 
5HYLVLRQV



7UDQVLW

5HKDELOLWDWHXSJUDGHDQGRUFRQVWUXFWEXVVWRS
LQIUDVWUXFWXUHLQFOXGLQJDFFHVVSDYLQJVLJQDJH
OLJKWLQJVKHOWHUVDQGRWKHUDPHQLWLHV DVVRFLDWHG
HTXLSPHQW

$%45LGH6\VWHP:LGH

VHOHFWHGURXWHVWEG

7UDQVLW

5HKDELOLWDWHXSJUDGHDQGRUFRQVWUXFWEXVVWRS
LQIUDVWUXFWXUHLQFOXGLQJDFFHVVSDYLQJVLJQDJH
OLJKWLQJVKHOWHUVDQGRWKHUDPHQLWLHV DVVRFLDWHG
HTXLSPHQW

7UDQVLW

7'0

7'0

7'0

7'0

7'0SURJUDPIRU5DLO5XQQHUDQG5LR0HWUR
VHUYLFHVWRLQFOXGHSXEOLFHGXFDWLRQRXWUHDFKHWF

7'0SURJUDPIRU5DLO5XQQHUDQG5LR0HWUR
VHUYLFHVWRLQFOXGHSXEOLFHGXFDWLRQRXWUHDFKHWF

7'0SURJUDPIRU5DLO5XQQHUDQG5LR0HWUR
VHUYLFHVWRLQFOXGHSXEOLFHGXFDWLRQRXWUHDFKHWF

7'0SURJUDPIRU5DLO5XQQHUDQG5LR0HWUR
VHUYLFHVWRLQFOXGHSXEOLFHGXFDWLRQRXWUHDFKHWF

3URMHFW'HVFULSWLRQ

&RQVWUXFWLPSURYHPHQWVWREXVVWRSVDQGVWDWLRQV



 $%45LGH&RRUV&RUULGRU3DUN 5LGH



7R

$%45LGH6\VWHP:LGH

$%45LGH6\VWHP:LGH

$%45LGH%XV6WRS)DFLOLWLHV
,PSURYHPHQWV )<



$%45LGH%XV6WRS)DFLOLWLHV
,PSURYHPHQWV /DWH7LPH)UDPH
$%45LGH%XV6WRS)DFLOLWLHV

,PSURYHPHQWV 1HDU7LPH)UDPH

$%45LGH6\VWHP:LGH

$%45LGH%XV6WRS)DFLOLWLHV
,PSURYHPHQWV )<$OORFDWLRQ



$%45LGH6\VWHP:LGH

$03$:LGH

5LR0HWUR7'07UDYHO'HPDQG
0DQDJHPHQW



$%45LGH%XV6WRS)DFLOLWLHV

,PSURYHPHQWV

$03$:LGH

5LR0HWUR7'07UDYHO'HPDQG
0DQDJHPHQW

)URP



032 3URMHFW7LWOH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH
&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH
&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

































1HDU
7HUP

/DWH
7HUP
1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

1HDU
7HUP

/DWH
7HUP
1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
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7RWDO7UDYHO'HPDQG
0DQDJHPHQW3URMHFWV

&DWHJRU\7RWDOV

)URP

$%45LGH6HUYLFH$UHD

$%45LGH6\VWHP:LGH

$%45LGH3DUN 5LGH)DFLOLW\
'HYHORSPHQW 3ODFHKROGHU

$%45LGH6WDLRQDU\)DUH&ROOHFWLRQ
(TXLSPHQW



$%45LGH7UDQVLW)DFLOLWLHV5HKDELOLWDWLRQ
/DWH7LPH)UDPH
$%45LGH7UDQVLW)DFLOLWLHV5HKDELOLWDWLRQ
1HDU7LPH)UDPH
$%45LGH7UDQVLW)DFLOLW\5HKDELOLWDWLRQ
)<
$%45LGH7UDQVLW)DFLOLW\5HKDELOLWDWLRQ
)<
$%45LGH7UDQVLW)DFLOLW\5HKDELOLWDWLRQ
3ODFHKROGHU

 $%45LGH7UDQVLW3ODQQLQJ )<











$%45LGH6\VWHP:LGH

$%45LGH6\VWHP:LGH

$%45LGH6\VWHP:LGH

$%45LGH6\VWHP:LGH

YDULRXVIDFLOLWLHVDQGJDUDJHV

YDULRXVIDFLOLWLHVDQGJDUDJHV

$%45LGH7UDQVLW(QKDQFHPHQWV )<
$%45LGH6HUYLFH$UHD
$OORFDWLRQ

$%45LGH6HUYLFH$UHD

$%45LGH6HUYLFH$UHD

$%45LGH6HUYLFH$UHD

$%45LGH6HUYLFH$UHD

$%45LGH6HUYLFH$UHD

$%45LGH6HUYLFH$UHD



)<

)<

)<

)<

)<

)<

$%45LGH7UDQVLW(QKDQFHPHQWV )<
$%45LGH6HUYLFH$UHD
$OORFDWLRQ

$%45LGH7UDQVLW(QKDQFHPHQWV
$OORFDWLRQ
$%45LGH7UDQVLW(QKDQFHPHQWV
$OORFDWLRQ
$%45LGH7UDQVLW(QKDQFHPHQWV
$OORFDWLRQ
$%45LGH7UDQVLW(QKDQFHPHQWV
$OORFDWLRQ
$%45LGH7UDQVLW(QKDQFHPHQWV
$OORFDWLRQ
$%45LGH7UDQVLW(QKDQFHPHQWV
$OORFDWLRQ

















$%45LGH7UDQVLW(QKDQFHPHQWV )<
$%45LGH6HUYLFH$UHD
$OORFDWLRQ

$%45LGH6HUYLFH$UHD

$%45LGH3DUN 5LGH)DFLOLW\
'HYHORSPHQW





$%45LGH6HUYLFH$UHD

$%45LGH3DUN 5LGH)DFLOLW\
'HYHORSPHQW



$%45LGH3DUN 5LGH1:$%46RXWKHUQ

H[DFWORFDWLRQWEG
5LR5DQFKR

032 3URMHFW7LWOH

YDULRXVORFDWLRQV

YDULRXVORFDWLRQV

YDULRXVORFDWLRQV

7R

)DFLOLWLHV 2SHUDWLRQV3ODQQLQJ,QFOXGHVVKRUW
PHGLXPDQGORQJUDQJHSODQQLQJDFWLYLWLHV

&RQVWUXFWEXVVKHOWHUVODQGVFDSLQJELNHSHG
DFFHVVVLJQDJHSXEOLFDUWDQGRWKHU
HQKDQFHPHQWV
5HKDELOLWDWHDQGRUUHSDLUVWREXVJDUDJHVDQGRWKHU
WUDQVLWIDFLOLWLHV
5HKDELOLWDWHDQGRUUHSDLUVWREXVJDUDJHVDQGRWKHU
WUDQVLWIDFLOLWLHV
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$03$:LGH

2OG6DQWD)H)UHLJKW%OGJ

7UDQVLW

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQWLQFOXGLQJ
IDUHER[HVGHEWVHUYLFHDQGPDQXIDFWXULQJ
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$%45LGH9HKLFOHV (TXLS3XUFKDVH )<
$%45LGH6\VWHP:LGH
5HY9HKLFOHV
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3URJUDPV&203/(7('
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IDUHER[HVGHEWVHUYLFHDQGPDQXIDFWXULQJ
LQVSHFWLRQV

$%45LGH9HKLFOHV (TXLS3XUFKDVH )<
$%45LGH6\VWHP:LGH
5HYHQXH9HKLFOHV



5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQW

7UDQVLW

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQWLQFOXGLQJ
IDUHER[HVGHEWVHUYLFHDQGPDQXIDFWXULQJ
LQVSHFWLRQV

$%45LGH9HKLFOHV (TXLS3XUFKDVH )<
$%45LGH6\VWHP:LGH
5HYHQXH9HKLFOHV



7UDQVLW

7UDQVLW

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQWLQFOXGLQJ
IDUHER[HVGHEWVHUYLFHDQGPDQXIDFWXULQJ
LQVSHFWLRQV

$%45LGH9HKLFOHV (TXLS3XUFKDVH )<
$%45LGH6\VWHP:LGH
5HYHQXH9HKLFOHV



5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQW

7UDQVLW

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQWLQFOXGLQJ
IDUHER[HVGHEWVHUYLFHDQGPDQXIDFWXULQJ
LQVSHFWLRQV

$%45LGH9HKLFOHV (TXLS3XUFKDVH )<
$%45LGH6\VWHP:LGH
5HYHQXH9HKLFOHV



$%45LGH9HKLFOHV (TXLS3XUFKDVH
/DWH7LPH)UDPH5HYHQXH9HKLFOHV
$%45LGH9HKLFOHV (TXLS3XUFKDVH

1HDU7LPH)UDPH5HYHQXH9HKLFOHV

7UDQVLW

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQWLQFOXGLQJ
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7UDPZD\%OYG
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,QWHUFKDQJH
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3ODQQLQJHQJLQHHULQJ52:XWLOLWLHVYHKLFOH
DFTXLVLWLRQVPXOWLPRGDOLPSURYHPHQWV 
FRQVWUXFWLRQZLWKRWKHUDSSXUWHQDQFHVDVQHFHVVDU\
$GGLWLRQDOO\RI&0$40KDVDOUHDG\EHHQ
WUDQVIHUUHGWR)7$XQGHU7$WREHXVHGIRU
WKLVSURM
&RQWLQXHLPSOHPHQWDWLRQRIKLJKHUOHYHORIWUDQVLW
ZLWKFRQQHFWLRQVWRPDMRUDFWLYLW\FHQWHUV3RVVLELOH
PRGHVLQFOXGHLPSURYHG%57GHGLFDWHGWUDQLVW
ODQHVOLJKWUDLOVWUHHWFDUH[SDQGHGORFDOEXV
VHUYLFHHWFWREHGHWHUPLQHGDQGSKDVHG
3HUIRUPSODQQLQJHQJDQGRUFRQVWSDKDVHWDVNV
IRU%57LQWKH&HQWUDO$YHFRRULGRUPD\LQFOXGH
SODQQLQJ3(ILQDOGHVLJQ52:DFTXVLWLRQXWLOLW\
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5DLOURDGWUDFNLPSURYHPHQWVRQFRPPXWHUUDLOOLQHLQ
$OEXTXHUTXH8=$LQFOXGHVWLHUHSODFHPHQWDW
YDULRXVORFDWLRQVDQG0RXQWDLQ5G55[LQJ
UHVXUIDFLQJ WUDFNUHKDE)81'687,/,=('
3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
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)<
3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
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HWF LQFOXGLQJIRU6HFXULW\DQGIRU
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3URMHFW'HVFULSWLRQ

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

105DLO5XQQHU([S

3XHEORRI&RFKLWL

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH

&LW\RI$OEXTXHUTXH
$%45LGH



















)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
$03$:LGH-$5& )<XVLQJ)<
)XQGHOLJLEOH-RE$FFHVV5HYHUVH&RPPXWH

$03$:LGH
7UDQVLW 05&2*
 )XQGHG
$OORFD
3URJUDPV&203/(7('
$03$:LGH1HZ)UHHGRP3URJUDP )<
)XQGHOLJLEOH1HZ)UHHGRPSURJUDPV

$03$:LGH
7UDQVLW 05&2*
 )XQGHG

&203/(7('
$03$:LGH1HZ)UHHGRP3URJUDP )<
)XQGHOLJLEOH1HZ)UHHGRPSURJUDPV

$03$:LGH
7UDQVLW 05&2*
 )XQGHG
XVLQJ)<$OORFD
&203/(7('

0733URMHFW/LVWLQJE\3URMHFW7\SHWKHQ3URMHFW7LWOH38%/,&)XQGV )HGHUDO6WDWH /RFDO

40

&DWHJRU\7RWDOV

1055;6HUYLFH$UHD

1055;6HUYLFH$UHD

1055;6HUYLFH$UHD

1055;6HUYLFH$UHD

1055;6HUYLFH$UHD

105;6HUYLFH$UHD

105;6HUYLFH$UHD

&RPPXWHU5DLO0DLQWRI(TLXS 0DLQWRI

:D\ )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS 0DLQWRI
:D\ )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS 0DLQWRI

:D\ )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 

7UDQVLW2SHU )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF









1055;6HUYLFH$UHD

)URP

&RPPXWHU5DLO0DLQWRI(TLXS 0DLQWRI

:D\ )<$OORF

032 3URMHFW7LWOH

7R

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1055;
FRPPXWHUWUDLQV\VWHPDQGWUDQVLWRSHUDWLRQV
3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1055;
FRPPXWHUWUDLQV\VWHPDQGWUDQVLWRSHUDWLRQV
3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
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$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1055;
FRPPXWHUWUDLQV\VWHPDQGWUDQVLWRSHUDWLRQV
3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1055;
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PDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWVHWF 
LQFOXGLQJIRU6HFXULW\DQGIRU$VVRFLDWHG
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$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
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3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
0H[LFR5DLOUXQQHU([SUHVVFRPPXWHUWUDLQV\VWHP
DQGWUDQVLWRSHUDWLRQV

3URMHFW'HVFULSWLRQ

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;
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)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
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&DWHJRU\7RWDOV

105;6HUYLFH$UHD

105;6HUYLFH$UHD

105;6HUYLFH$UHD

105;6HUYLFH$UHD

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF









 &RPPXWHU5DLO&HQWUDOL]HG7UDIILF&RQWURO

$EDMR

+DKQ

7UDQVLW

7UDQVLW

,QVWDOOFHQWUDOL]HGWUDIILFFRQWUROV\VWHPLQFOXGLQJ
VLJQDOVSRZHUHGVZLWFKHVWUDFNPDWHULDOKDUGZDUH
VRIWZDUHHWF

7UDQVLW
$VVHVVWKHIHDVLELOLW\RIFRQVWUXFWLQJDUDLOURDGVSXU
DQGVWDWLRQWRVHUYH%DOORRQ)LHVWD3DUN

&RPPXWHU5DLO%DOORRQ)LHVWD3DUN6SXU 
([LVWLQJ5DLO/LQH
6WDWLRQ



%DOORRQ)LHVWD3DUN

&RQVWUXFWQHZWUDFNDQGUDLOLQIUDVWUXFWXUHDQG
UHKDELOLDWHDVQHFHVVDU\

$OEXTXHUTXH'RZQWRZQ
5DLO\DUG

&RPPXWHU5DLO$OEXTXHUTXH'RZQWRZQ
5DLO\DUG,PSURYHPHQWV



7UDQVLW

,QVWDOOSRZHUVZLWFKDQGFRQWUROSRLQWRQWUDFNQHDU
0DUTXHWWH$YH,QVWDOOHOHFWULFORFNVRQLQGXVWU\
FURVVRYHUVDQGRWKHUWKDQPDLQVZLWFKHV

7UDQVLW

&RPPXWHU5DLO$OEXTXHUTXH'RZQWRZQ
/RFNV 6ZLWFKHV

7UDQVLW

5HSODFHMRLQWHGUDLOZLWKFRQWLQXRXVZHOGHGUDLO

7UDQVLW

&RQVWUXFWDQGLQVWDOOSRVLWLYHWUDLQFRQWURO
LQIUDVWUXFWXUHRQWUDFNYHKLFOHVDQGHTXLSPHQWDV
QHFHVVDU\



105;6\VWHP

%HUQDOLOOR

&RPPXWHU5DLO3RVLWLYH7UDLQ&RQWURO
6\VWHP

1RUWK9DOOH\

7UDQVLW

3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
0H[LFR5DLOUXQQHU([SUHVVFRPPXWHUWUDLQV\VWHP
DQGWUDQVLWRSHUDWLRQV

&RQVWUXFWVHFRQGPDLQWUDFN

7UDQVLW

3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
0H[LFR5DLOUXQQHU([SUHVVFRPPXWHUWUDLQV\VWHP
DQGWUDQVLWRSHUDWLRQV

%HUQ&RXQW\6WDWLRQ

7UDQVLW

3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
0H[LFR5DLOUXQQHU([SUHVVFRPPXWHUWUDLQV\VWHP
DQGWUDQVLWRSHUDWLRQV

7UDQVLW

7UDQVLW

3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
0H[LFR5DLOUXQQHU([SUHVVFRPPXWHUWUDLQV\VWHP
DQGWUDQVLWRSHUDWLRQV

&RQVWUXFWVHFRQGPDLQWUDFN

7UDQVLW

3URYLGHFDSLWDOPDLQWHQDQFHRIHTXLSPHQWDQG
FDSLWDOPDLQWHQDQFHRIZD\ WUDFNLPSURYHPHQWV
HWF LQFOXGLQJIRU6HFXULW\DQGIRU
$VVRFLDWHG7UDQVLW,PSURYHPHQWVIRUWKH1HZ
0H[LFR5DLOUXQQHU([SUHVVFRPPXWHUWUDLQV\VWHP
DQGWUDQVLWRSHUDWLRQV

3URMHFW'HVFULSWLRQ

1RUWK'LYHUVLRQ&KDQQHO

7R



 &RPPXWHU5DLO-RLQWHG5DLO5HSODFHPHQW



&RPPXWHU5DLO'RXEOH7UDFN&RQVWUXFWLRQ
/RV5DQFKRV
,
&RPPXWHU5DLO'RXEOH7UDFN&RQVWUXFWLRQ

$EDMR
,,

105;6HUYLFH$UHD

&RPPXWHU5DLO0DLQWRI(TLXS :D\ 
7UDQVLW2SHU )<$OORF

)URP
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7HUP
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&DWHJRU\7RWDOV

3URMHFW'HVFULSWLRQ

&RPPXWHU5DLO5DLOURDG6LGLQJV
,PSURYHPHQWV$ODPHGD6LGLQJ
&RPPXWHU5DLO5DLOURDG6LGLQJV

,PSURYHPHQWV&KORH
&RPPXWHU5DLO5DLOURDG6LGLQJV

,PSURYHPHQWV/RV/XQDV

7UDQVLW

7UDQVLW

6WXG\DFTXLVLWLRQGHVLJQFRQVWUXFWSXUFKDVH 
PLVFUDLOLPSURYHPHQWVHTXLSPHQW52:VLGLQJV
\DUGVUROOLQJVWRFNHWFIRUVHUYLFHH[SDQVLRQ
6WXG\DFTXLVLWLRQGHVLJQFRQVWUXFWSXUFKDVH 
PLVFUDLOLPSURYHPHQWVHTXLSPHQW52:VLGLQJV
\DUGVUROOLQJVWRFNHWFIRUVHUYLFHH[SDQVLRQ

&RPPXWHU5DLO6HUYLFH([SDQVLRQ 


&RPPXWHU5DLO6HUYLFH([SDQVLRQ 1HDU
7LPH)UDPH



7UDQVLW

7UDQVLW
5HSODFHUDLOURDGWLHV \HDUVDW\U

3XUFKDVHRIFRDFKFDUVORFRPRWLYHVDQGFDEFDUV

7UDQVLW

5HFRQVWUXFWVLGLQJEHWZHHQ/RV/XQDV6WDWLRQDQG
0RUULV5RDG

0RUULV5RDG

/RV/XQDV6WDWLRQ

7UDQVLW

5HFRQVWUXFWVLGLQJLQWR%16)\DUG

$ODPHGD5G

&KORH6LGLQJ

$ODPHGD%OYG



&RPPXWHU5DLO557LH5HSODFHPHQW

3URJUDP

 &RPPXWHU5DLO5ROOLQJ6WRFN3XUFKDVH



7UDQVLW

7UDQVLW

5HFRQVWUXFW+DKQ/HDG 0DLQ7UDFN 
,PSURYHPHQWVLQFOXGHUHFRQVWUXFWLQJH[LVWLQJ
URDGEHGWUDFNEULGJHVWUXFWXUHVDQGRWKHU
DSSXUWHQDQFHVDQGLQVWDOOLQJDQGXSJUDGLQJVLJQDOV

+DKQ&RQWURO3RLQW

&RQVWUXFWQHZVLGLQJEHWZHHQ$ODPHGD%OYGDQG
$ODPHGD5G

7UDQVLW

&RQVWUXFWTXLHW]RQHLPSURYHPHQWV TXDGJDWHV
PHGLDQVHWF DW105;FURVVLQJDW5LR%UDYO%OYG
3URVSHULW\$YH 'HVHUW5G

 &RPPXWHU5DLO4XLHW=RQH6RXWK9DOOH\

0LOHSRVW QRUWKRI
0RQWDQR5G

7UDQVLW

&RQVWUXFWTXLHW]RQHLPSURYHPHQWV TXDGJDWHV
PHGLDQVHWF DW105;FURVVLQJDW&RXUWKRXVH5G
0RUULV5G

 &RPPXWHU5DLO4XLHW=RQH/RV/XQDV

&RPPXWHU5DLO5DLOURDG/HDG
,PSURYHPHQWV+DKQ

7UDQVLW

&RQVWUXFWTXLHW]RQHLPSURYHPHQWV TXDGJDWHV
PHGLDQVHWF DW105;FURVVLQJDW$YHQLGD
%HUQDOLOORDQG/XFHUR$YH

 &RPPXWHU5DLO4XLHW=RQH%HUQDOLOOR7RZQ



7UDQVLW

7UDFNDQGRUVLJQDOLPSURYHPHQWVWRWKHUDLOURDGLQ
WKH1RUWK9DOOH\ $OVRUHIHUHQFHROG&1&6
WKLVSURMHFW VIXQGVDUHWKHUHPDLQGHURIWKHROGHU
SURMHFW

&RPPXWHU5DLO1RUWK9DOOH\55[LQJ
,PSURYHPHQWV,,



YDULRXVORFDWLRQV

7UDQVLW

&RQVWUXFWVHFRQGSODWIRUPDQGSDUNLQJORWZHVWRI
WKHH[LVWLQJ/RV5DQFKRV-RXUQDO&HQWHU6WDWLRQ

&RPPXWHU5DLO/RV5DQFKRV6WDWLRQ
,PSURYHPHQWV



5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

5LR0HWUR1055;

3XHEORRI,VOHWD

5LR0HWUR1055;

7UDQVLW
7UDQVLW

5LR0HWUR1055;

5LR0HWUR1055;

7UDQVLW

7UDQVLW

&RPPXWHU5DLO,VOHWD3XHEOR4XLHW=RQH2II ;LQJ7/
7UDFN,PSURYHPHQWV
(

6WXG\DFTXLVLWLRQGHVLJQFRQVWUXFWLRQ
UHFRQVWUXFWLRQLQVWDOODWLRQDQGSXUFKDVHRI
PLVFHOODQHRXVUDLOHTXLSPHQWDVQHFHVVDU\
5HSODFHDQGRUH[WHQGDSSUR[LPDWHO\PLOHVRI
IHQFLQJSHU\HDU#\U
5HSODFHDQGRUH[WHQGDSSUR[LPDWHO\PLOHVRI
IHQFLQJSHU\HDU#\U
3URMHFWZLOOLQFOXGHRIIWUDFNLPSURYHPHQWVLQFOXGLQJ
.+8
ZRUNRQWKHGUDLQDJHXQGHUSDVV'HVLJQXQGHU
0
$E\5LR0HWUR

7R





)URP

&RPPXWHU5DLO)DFLOLW\,PSURYHPHQWV 1HDU
$03$:LGH
7LPH)UDPH

&RPPXWHU5DLO)HQFLQJ3URJUDP /DWH
7LPH)UDPH
&RPPXWHU5DLO)HQFLQJ3URJUDP 1HDU

7LPH)UDPH
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6WXG\DFTXLVLWLRQGHVLJQFRQVWUXFWLRQ
&RPPXWHU5DLO)DFLOLW\,PSURYHPHQWV /DWH
/DWH

$03$:LGH
7UDQVLW 5LR0HWUR1055;

UHFRQVWUXFWLRQLQVWDOODWLRQDQGSXUFKDVHRI
7LPH)UDPH
7HUP
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&DWHJRU\7RWDOV

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

'HVLJQ52:DQGFRQVWUXFWLRQRIEXVVHUYLFH
3G1 ,&RUULGRUV-RXUQDO LPSURYHPHQWVDW(%3G1UDPSDWQG6WUHHWDQG
&WU810&10 'RZQWRZQ
RWKHUYDULRXVORFDWLRQVLQFOXGLQJGHYHORSPHQWRI
SDUNDQGULGHORWV
)HDVLELOLW\VWXG\DQGGHVLJQIRU%57 %XV5DSLG
7UDQVLW LQFOXGLQJVWXG\RIGHGLFDWHGULJKWVRIZD\
HWF7KLVLVD-RLQW(IIRUWZLWK$%45LGH
&203/(7('
'HYHORSDIHDVDELOLW\VWXG\IRULPSOHPHQWLQJDWUDQVLW
SURJUDPZLWKLQWKH3XHEORRI,VOHWDWKDWWLHVWR
H[LVWLQJVHUYLFHVLQDGMDFHQWFRXQWLHV
,PURYHUDLOURDGFURVVLQJLQFOXGHVFURVVLQJVXUIDFH
LPSURYHPHQWVVLJQDJHSDYHPHQWPDUNLQJVDQG
RWKHUDSSXUWHQDQFHVDVQHFHVVDU\

1:$OEXTXHUTXH 5LR
5DQFKR$UHDV

 1:0HWUR$UHD%XV6HUYLFH3KDVH,

1:0HWUR$UHD8QVHU%OYG3G1%XV5DSLG 1:$OEXTXHUTXH 5LR
7UDQVLW)HDVLELOLW\6WXG\
5DQFKR$UHDV

&URVVLQJ1

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5DLOURDG&URVVLQJ,PSUY1RUWK&DPLQRGH
/RV&KDYH]&URVVLQJ

5LR0HWUR/RV/XQDV6PDOO8UE7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF













3XHEORZLGH



 3XHEORRI,VOHWD7UDQVLW



/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

3G1 ,&RUULGRUV

3G1 ,&RUULGRUV

3G1 ,&RUULGRUV

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

2SHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQGUDLO
VHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

2SHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQGUDLO
VHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

1:$OEXTXHUTXH 5LR
5DQFKR$UHDV
1:$OEXTXHUTXH 5LR
5DQFKR$UHDV

1:0HWUR$UHD%XV5DSLG7UDQVLW
,PSOHPHQWDWLRQ3KDVH,,
1:0HWUR$UHD%XV5DSLG7UDQVLW

,PSOHPHQWDWLRQ3KDVH,,,



([SDQGDQGRUHQKDQFH%57IURPWKH1:PHWUR
DUHDWRWKH,FRUULGRU810&10
([SDQGDQGRUHQKDQFH%57IURPWKH1:PHWUR
DUHDWRWKH,FRUULGRU810&10

7UDQVLW

)LQDOGHVLJQ52: FRQVWUXFWLRQRQWKH0LQLPXP
2SHUDEOH6HJPHQWSURGXFHGE\WKH%57
$OWHUQDWLYHV$QDO\VLV &1 7$ DQG
VXEVHTXHQWHQYLURQPHQWDOZRUN

1:$OEXTXHUTXH 5LR
5DQFKR$UHDV

1:0HWUR$UHD%XV5DSLG7UDQVLW
,PSOHPHQWDWLRQ3KDVH,



3G1 ,&RUULGRUV-RXUQDO
&WU810&10 'RZQWRZQ

7UDQVLW

([SDQGHQKDQFHDQGLPSURYH%XV5DSLG7UDQVLW
5DSLG5LGHDQGRWKHUSUHPLXPWUDQVLWVHUYLFHV
WKURXJKRXWWKHPHWURSROLWDQDUHD

0HWUR$UHD(QKDQFHG7UDQVLW,PSURYHPHQWV
5HJLRQ:LGH
/DWH7LPH)UDPH



YLFLQLW\RI105DLO5XQQHU
6WDWLRQ
7UDQVLW

 0HWUR$UHD(QKDQFHG7UDQVLW,PSURYHPHQW

 /RV/XQDV3DUN 5LGH/RW([SDQVLRQ
([SDQGHQKDQFHDQGLPSURYH%XV5DSLG7UDQVLW
5DSLG5LGHDQGRWKHUSUHPLXPWUDQVLWVHUYLFHV
WKURXJKRXWWKHPHWURSROLWDQDUHD

3URMHFW'HVFULSWLRQ

5HJLRQ:LGH

7R

7UDQVLW

)URP

&RQVWUXFW([SDQGSDUN ULGHORWVLQYLFLQLW\RI10
5DLO5XQQHU6WDWLRQVRXWKHDVWDQGQRUWKRIWKH
VWDWLRQ
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5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

9LOODJHRI/RV/XQDV
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3XUFKDVHLQVWDOOYDULRXVHTXLSPHQWVXFKDV7RQ
&RPPXWHU5DLO6SHFLDO(TXLSPHQW
1HDU

7UDQVLW 5LR0HWUR1055;
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7HUP
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5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

$03$:LGH

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV























5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE

$FFHVV

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV





5LR0HWUR5HJLRQDO7UDQLVW
'LVWULFW

5LR0HWUR/RV/XQDV6PDOO8UEDQ7UDQVLW
6HUYLFHV )<$OORF
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/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

/RV/XQDV6PDOO8UEDQ
$UHD9DOHQFLD&R

7R

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVDQG
UDLOVHUYLFHVIRUWKH/RV/XQDV6PDOO8UEDQ$UHD

3URMHFW'HVFULSWLRQ

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW































)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
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)UDPH
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5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW

5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW

5LR0HWUR7UDQVLW2SHUDWLRQV 
$GPLQLVWUDWLRQ )<

5LR0HWUR7UDQVLW2SHUDWLRQV 
$GPLQLVWUDWLRQ )<

5LR0HWUR7UDQVLW$VVHW0DQDJHPHQW
6\VWHP 7$06  )<$OORF





RXWVLGH$%48UEDQ$UHD

RXWVLGH$%48UEDQ$UHD

/RV/XQDV

/RV/XQDV

/RV/XQDV

/RV/XQDV

/RV/XQDV

/RV/XQDV

/RV/XQDV

7UDQVLW

7UDQVLW

2SHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVVHUYLFHLQ
DUHDVRXWVLGHWKHFHQVXVGHILQHG$OEXTXHUTXH
8UEDQ$UHD&203/(7('
3XUFKDVHLPSOHPHQWDQGPDLQWDLQDQDXWRPDWHG
7UDQVLW$VVHW0DQDJHPHQW6\VWHP 7$06

7UDQVLW

2SHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXVVHUYLFHLQ
DUHDVRXWVLGHWKHFHQVXVGHILQHG$OEXTXHUTXH
8UEDQ$UHD5HIFRQWUDFW0&203/(7('

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJ DGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV

/RV/XQDV

5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW



5LR0HWUR7UDQVLW)XQGLQJ )<

5LR0HWUR7UDQVLW)XQGLQJ )<

 5LR0HWUR7UDQVLW)XQGLQJ )<

 5LR0HWUR7UDQVLW)XQGLQJ )<

 5LR0HWUR7UDQVLW)XQGLQJ )<

 5LR0HWUR7UDQVLW)XQGLQJ )<

 5LR0HWUR7UDQVLW)XQGLQJ )<

 5LR0HWUR7UDQVLW)XQGLQJ )<

RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V
RXWVLGH$%4
8=$V

7UDQVLW

3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD

$03$:LGH

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV$OORF



7UDQVLW

3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD

$03$:LGH

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV



7UDQVLW

$03$:LGH

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV



3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD

$03$:LGH

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV



7UDQVLW

$03$:LGH

5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
$FFHVV
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
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7UDQVLW
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3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
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5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW
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5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW
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)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

/DWH
7HUP

/DWH
7HUP

1HDU
7HUP

1HDU
7HUP

1HDU
7HUP

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
3URYLGHWUDQVLWVHUYLFHVZKLFKPD\LQFOXGHWD[L
5LR0HWUR&RPPXQLW\7UDQVSRUWDWLRQ -RE
VHUYLFHVFLUFXODWRUVYDQSRROSURJUDPVHWF

$03$:LGH
7UDQVLW 5LR0HWUR7UDQVLW'LVW
 )XQGHG
$FFHVV
RSHUDWLQJZLWKLQRUFRQQHFWLQJWRWKHDOEXTXHUTXH
8UEDQL]HG$UHD
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5LR0HWUR7UDQVLW9HKLFOHV (TXLS
 3XUFKDVH 1HDU7LPH)UDPH5HYHQXH
9HKLFOHV



5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW
5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW

5LR0HWUR7UDQVLW'LVWULFW:LGH

 5LR0HWUR7UDQVLW5XUDO-$5& )<

5LR0HWUR7UDQVLW5XUDO7UDQVLW6HUYLFH
  )<
5LR0HWUR7UDQVLW5XUDO7UDQVLW6HUYLFH

  )<
5LR0HWUR7UDQVLW9HKLFOHV (TXLS
 3XUFKDVH /DWH7LPH)UDPH5HYHQXH
9HKLFOHV

5LR0HWUR7UDQVLW'LVWULFW:LGH

 5LR0HWUR7UDQVLW5XUDO-$5& )<

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQW

5HSODFHEXVHVDQGDVVRFLDWHGHTXLSPHQW

&DSLWDORSHUDWLQJDQGDGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV
&DSLWDORSHUDWLQJDQGDGPLQLVWUDWLYHIXQGVIRUEXV
VHUYLFHLQUXUDODUHDV

)XQGDQGRUSURYLGH-RE$FFHVV5HYHUVH&RPPXWH
SURJUDPV&203/(7('

RXWVLGH$OEXTXHUTXH&HQVXV
'HILQHG8UEDQ$UHD
RXWVLGH$OEXTXHUTXH /RV
/XQDV8=$V
RXWVLGH$OEXTXHUTXH /RV
/XQDV8=$V

)XQGDQGRUSURYLGH-RE$FFHVV5HYHUVH&RPPXWH
SURJUDPV5HIFRQWUDFW0&203/(7('

RXWVLGH$OEXTXHUTXH&HQVXV
'HILQHG8UEDQ$UHD

7UDQVLW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

7UDQVLW
7UDQVLW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

5LR0HWUR7UDQVLW'LVW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

7UDQVLW

&RQVWUXFWEXVVWRSVDFFHVVWREXVVWRSVSDUN 
ULGHORWVVKHOWHUVDQGDVVRFLDWHGHTXLSPHQW

5HKDELOLWDWHFRQVWUXFWDFTXLUHDQGRUUHSDLUEXV
JDUDJHVVWRUDJHRIILFHVVKHOWHUVDQGRWKHUWUDQVLW
IDFLOLWLHV

5LR0HWUR6HUYLFH$UHD:LGH

 5LR0HWUR7UDQVLW)DFLOLWLHV )<

7UDQVLW

&RQVWUXFWEXVVWRSVDFFHVVWREXVVWRSVSDUN 
ULGHORWVVKHOWHUVDQGDVVRFLDWHGHTXLSPHQW

5LR0HWUR7UDQVLW)DFLOLWLHV 1HDU7LPH
)UDPH

5LR0HWUR6HUYLFH$UHD:LGH

 5LR0HWUR7UDQVLW)DFLOLWLHV

7UDQVLW

&RQVWUXFWEXVVWRSVDFFHVVWREXVVWRSVSDUN 
ULGHORWVVKHOWHUVDQGDVVRFLDWHGHTXLSPHQW



5LR0HWUR6HUYLFH$UHD:LGH

 5LR0HWUR7UDQVLW)DFLOLWLHV

7UDQVLW

&RQVWUXFWEXVVWRSVDFFHVVWREXVVWRSVSDUN 
ULGHORWVVKHOWHUVDQGDVVRFLDWHGHTXLSPHQW

7UDQVLW

5LR0HWUR6HUYLFH$UHD:LGH

 5LR0HWUR7UDQVLW)DFLOLWLHV

7UDQVLW

&RQVWUXFWEXVVWRSVDFFHVVWREXVVWRSVSDUN 
ULGHORWVVKHOWHUVDQGDVVRFLDWHGHTXLSPHQW

5HKDELOLWDWHFRQVWUXFWDFTXLUHDQGRUUHSDLUEXV
JDUDJHVVWRUDJHRIILFHVVKHOWHUVDQGRWKHUWUDQVLW
IDFLOLWLHV

5LR0HWUR6HUYLFH$UHD:LGH

 5LR0HWUR7UDQVLW)DFLOLWLHV

7UDQVLW

&DSLWDOSXUFKDVH

5LR0HWUR7UDQVLW)DFLOLWLHV /DWH7LPH
)UDPH

RXWVLGH$%48UEDQ$UHD

5LR0HWUR5HJLRQDO7UDQVLW
'LVWULFW

 5LR0HWUR7UDQVLW&DSLWDO )<

3URMHFW'HVFULSWLRQ
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1HDU
7HUP

/DWH
7HUP

1HDU
7HUP
/DWH
7HUP

)XQGHG

)XQGHG

1HDU
7HUP

/DWH
7HUP

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

)XQGHG

3URMHFW
0733URMHFW
7LPH
/HDG$JHQF\
7\SH
&RVW
)UDPH
7LPH)UDPH)XQGHG SURJUDPPHGZLWKIHGHUDOVWDWHRUORFDOIXQGLQJEHWZHHQ1HDU7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG/DWH7HUP SURMHFWFRPSOHWLRQDQWLFLSDWHG
9HKLFOHSXUFKDVHSHUIOHHWPDQDJHPHQWSODQ)XQG
EUHDNGRZQ &DSLWDO&RVWRI&RQWUDFW
 5LR0HWUR7UDQVLW%XV3XUFKDVH )<
7UDQVLW 5LR0HWUR7UDQVLW'LVW
 )XQGHG
PDWFKDQG5HJ&DSLWDO
PDWFK5HIFRQWUDFW0
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9HWHUDQV ,QWLWLDWLYH:HEVLWH'HYHORSPHQW
3URMHFW

 9ROFDQR+HLJKWV7UDQVLW%OYG&RQVWUXFWLRQ
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3DVHRGHO1RUWH

)URP

8QVHU%OYG

7R









7RWDO&RVWRI$OO+LJKZD\DQG%ULGJH3UHVHUYDWLRQ3URMHFWV 3XEOLF)XQGV
7RWDO&RVWRI$OO,767603URMHFWV 3XEOLF)XQGV
7RWDO&RVWRI$OO0LVFHOODQHRXV3URMHFWV 3XEOLF)XQGV
7RWDO&RVWRI$OO6DIHW\3URMHFWV 3XEOLF)XQGV
7RWDO&RVWRI$OO7'03URMHFWV 3XEOLF)XQGV
7RWDO&RVWRI$OO7UDQVLW3URMHFWV 3XEOLF)XQGV
7RWDO(VW&RVWRI$OO3URMHFWV 3XEOLF)XQGV






'LIIHUHQFH &DSWLDO$YDLODEOH7RWDO3URMHFWV &RVW

7RWDO&RVWRI$OO+LJKZD\&DSDFLW\3URMHFWV 3XEOLF)XQGV



7RWDO(VW&RVWRI$OO3XEOLFO\)XQGHG3URMHFWV IURPDERYH





1HDU
7HUP

)XQGHG

7RWDO&RVWRI$OO%LNH3HG3URMHFWV 3XEOLF)XQGV



3URMHFWHG7RWDO3XEOLF5HYHQXHV
3URMHFWHG0DLQW 2SHUDWLRQV&RVWIRU$OO$JHQFLHV




3URMHFWHG/RFDO5HYHQXHV

3URMHFWHG3XEOLF5HYHQXH$YDLODEOHIRU&DSLWDO3URMHFWV





3URMHFWHG)HGHUDO 6WDWH5HYHQXHV

&LW\RI$OEXTXHUTXH
'0'





7UDQVLW

3ODQGHVLJQDQGFRQVWUXFWWKHSURSRVHG7UDQVLW%OYG
LQFRRUGLQDWLRQZLWK5057'DQG$%45LGHIRUWKH
9ROFDQR+HLJKWV6HFWRU'HYHORSPHQW3ODQ

05&2*

7RWDO(VW&RVWRI$OO3XEOLFO\)XQGHG3URMHFWV

7UDQVLW

,PSOHPHQWDRQHFOLFNZHEVLWHIRUUHIHUUDOVWRSXEOLF
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There is no change to the fiscal constraint of the MTP since this project was privately funded in this listing.

Appendix B: Projects of Special Interest
Disposition of Major Regional Projects of Special Interest

KEY:
Public = funding from federal or state or local fund sources
Private = funding from private companies and developers who are usually responsible for designing and
constructing the infrastructure within master planned communities and large subdivisions and
developments.
IJR = Interchange Justification Report required by the Federal Highway Administration to explain why a
new interchange on the Interstate system is necessary.
Env Doc = Environmental Document required for all projects to assess the project's environmental
impacts.
PE = Preliminary Engineering
2012-2025 = Near Term time frame of this MTP; 2012 is the base year. Projects in this time frame have
been included in the FFY 2012-2017 TIP, FFY 2014-2019 TIP or the FFY 2016-2021 TIP and are
considered candidate projects for the FFY 2018-2023 TIP.
2026-2040 = Late Term time frame of this MTP; projects in this time frame are included in the financial
plan for this MTP.
after 2040 = projects in this time frame are not included in this MTP or any of the travel demand model
outputs; furthermore, any estimated costs are not included in the financial plan for this MTP.
They are very long-term projects which are listed for informational purposes only.

NM 347 Paseo del Volcan (PdV) Corridor
Project Description
NM 347, Paseo del Volcan (listed in previous long-range plans as Paseo del Volcan Western Alignment) is
proposed at full build-out, to be a thirty mile long four-lane expressway beginning at a new interchange
on I-40 approximately 1.7 miles west of existing Exit #149 to US 550 in Rio Rancho. It will provide an
outer loop arterial for the west and northwest section of the metro area. Construction of the
expressway would be undertaken in segments, and initially constructed as a two-lane highway with atgrade intersections north of I-40. In 2002 the Environmental Impact Statement (EIS) was prepared
culminating with a Record of Decision by the Federal Highway Administration establishing the preferred
alignment should the project be funded. The northernmost seven mile segment between Unser
Boulevard and US 550 has already been constructed as a two-lane highway. In 2014 the Mid-Region
Council of Governments with funding from the City of Albuquerque, conducted a study of the economic
impacts of this roadway. (Reference Paseo del Volcan Corridor, Analysis of Economic Development
Opportunities; prepared by Parsons-Brinckerhoff, August 2014.) The PdV corridor will serve several
master planned communities and future activity centers: Santolina, Westland/Estrella, Quail Ranch, Rio
Rancho Industrial Park, Rio Rancho City Center, and Paseo Gateway. Also, the City of Albuquerque's
master plan for Double Eagle II Airport proposes an Aerospace Technology Park; the master plan was
approved by the Environmental Planning Commission (EPC) and the Federal Aviation Administration
(FAA). The land on the west side of the proposed road and west of the airport is in the city's open space
master plan.
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Project Status and Implementation Timeframe
Construction of Paseo del Volcan will require significant funding for the purchase of rights-of-way,
design and construction. The proposed new interchange at I-40 will require the purchase of
approximately 30 parcels, the segment between the interchange and the Bernalillo-Sandoval county line
is under ownership of two private landholders and the City of Albuquerque on the west side of Double
Eagle II Airport, and the Sandoval County segment between the county line and Unser Boulevard
requires the acquisition of over 1000 parcels. Total projected cost for completion of an initial two-lane
roadway with at-grade intersections is approximately $96 million (2014 dollars). The projected cost
does not include the construction of extensions of Paseo del Norte, Ladera Drive, or Arroyo Vista
Boulevard which would provide east-west connections to Paseo del Volcan. Full implementation of this
corridor should include provisions for dedicated transit rights-of-way. Given the uncertainties of
federal, state and local funding availability along with the long-range implementation time frame for the
construction of the planned communities/activity centers, much of the implementation of this corridor
is beyond the 2040 horizon of this metropolitan transportation plan. However, it remains part of the
long-range transportation system for the metro area. Purchase of rights-of-way along the entire
corridor as funding becomes available and/or parcels become available is consistent with the MTP.
Design and construction of PdV along the west side of Double Eagle II Airport (and improvements to
Shooting Range Road) to accommodate economic development and improvements to the Aerospace
Technology Park, is also consistent with the MTP as funding becomes available.
Estimated Cost
(2014 $)

Possible
Fund Sources

NM 347 Rights-of-Way
Acquisition

$33,700,000

Public & Private

I-40 & PdV Interchange
Scope, Env Doc, PE & IJR
for Basic Interchange

no separate est.
included below

Public &/or Private

as develop.
warrants

I-40 & PdV Interchange
Design & Construct
Basic Interchange

$15,400,000

Public &/or Private

2026-2040

Design & Construction of
PdV in Santolina (2 lanes)

$11,620,000

Private

2026-2040

$24,700,000

Private (primarily)
Public at DEII Airport
& Open Space Plan

after 2040 but
airport roads
2026-2040

Segment

PdV Design & Construct
13.7 mile 2-Lane Roadway
I-40 to Southern Blvd

Time
Frame
as needed
or as funding or
parcels become
available

PdV Design & Construct
8.6 mile 2-Lane Roadway
Southern Blvd to Unser Blvd

$19,500,000

Public (some private)

beyond MTP
after 2040
earlier only if
development
warrants

PdV Widening to 4 Lanes
Unser Blvd to US 550

$46,353,600

Public

2026-2040

Public &/or Private

beyond MTP
after 2040

PdV Widening to 4 Lanes
I-40 to Unser Blvd

not estimated

Atrisco Vista Blvd Extension & Connection to Paseo del Volcan / Southern Blvd
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Project Description
Related to Paseo del Volcan, is a proposed connection between future Paseo del Volcan at Southern
Boulevard and Atrisco Vista Boulevard (formerly known as both Double Eagle II Road and Paseo del
Volcan Eastern Alignment). When fully realized, will be an arterial connection between the existing I-40
interchange at Exit #149 and US 550 via the existing Atrisco Vista Boulevard and the future Paseo del
Volcan north of Southern Boulevard. By extending to the north, this corridor will provide improved
north-south access serving Double Eagle II Airport, the industrial area near Exit #149 connecting
southerly into Santolina and to NM 500, Senator Dennis Chavez Boulevard, thus serving as the
innermost, outer loop arterial for the west and northwest sections of the metro area.
Project Status and Implementation Timeframe
Although this connection was not analyzed in the 2014 Paseo del Volcan corridor analysis,
implementation of this section will require acquisition of numerous parcels in Rio Rancho and right-ofway through the Quail Ranch landholdings. Construction of this connector along with construction of
Paseo del Volcan between Southern Boulevard and Unser Boulevard would provide the metro area with
a north-south arterial. The connection to Paseo del Norte already exists although improvements to that
roadway will be necessary.
Segment
Atrisco Vista Blvd Ext.
Rights-of-Way Acquisition

Estimated Cost
(2014 $)

Possible
Fund Sources

included below

Public/Private

Time
Frame
as needed
or available

Atrisco Vista Blvd Ext.
Design & Construct
2-Lane Roadway
Paseo del Norte to Southern

$24,400,000

Private (some public)

2026-2040
earlier if
development or
traffic warrants

Atrisco Vista Blvd
Widening to 4 Lanes
I-40 to Paseo del Norte

$15,640,000

Public

2026-2040

Atrisco Vista Blvd
Widening to 4 Lanes
Paseo del Norte to Southern

$ 7,000,000

Public/Private

2026-2040
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Paseo del Norte (PdN) Extension & Improvements
Project Description
Paseo del Norte is currently a multi-lane arterial highway between Eagle Ranch Road and Tramway
Boulevard and a two-lane highway between Atrisco Vista Boulevard and Eagle Ranch Road with
intersections at most north-south arterial roadways in the Albuquerque and Rio Rancho areas. Final
build-out envisions the widening of the current two-lane segments and extensions westerly to future
Paseo del Volcan (PdV) and the Northwest Loop as a multi-lane arterial expressway. Full
implementation of this corridor should include provisions for a dedicated transit guideway.

Project Status and Implementation Timeframe
Given the uncertainties of federal, state and local funding availability along with the long-range
implementation time frame for growth in this area, much of the implementation of this corridor is
beyond the 2040 horizon of this metropolitan transportation plan. Full build-out of Paseo del Norte
remains part of the long-range transportation system of the metro area.
Segment
PdN Improvements
Widening to 4 Lanes
Woodmont Ave to
End of Current 4 Lane
PdN Improvements
Widening to 4 Lanes
Atrisco Vista Blvd to
Woodmont Ave
Paseo del Norte Ext.
Rights-of-Way Acquisition
between future NW Loop
and Atrisco Vista Blvd

Estimated Cost
(2014 $)

Possible
Fund Sources

$40,000,000

Public

Time
Frame
2026-2040
earlier if
development or
traffic warrants

Public (some private)

2026-2040
earlier if
development or
traffic warrants

Public/Private

beyond MTP
after 2040

$21,750,000

not estimated

PdN Design & Construct
2 Lane Roadway
between PdV and
Atrisco Vista Boulevard

$8,600,000

Public/Private

2026-2040
earlier only if
development or
traffic warrants

PdN Design & Construct
2 Lane Roadway
between PdV and
future Northwest Loop

not estimated

Public/Private

beyond MTP
after 2040
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Northwest Loop Corridor
Project Description
The Northwest Loop is proposed as part of the long-range transportation system of the metro area. The
77 mile roadway would provide a third outer loop connecting I-40 at a new interchange near existing
Exit #140 to US 550 at the Unser Blvd intersection. Environmental documentation was undertaken in
the 1980's. In 2009 and 2010, some federal, state and local funds under project 3100060, were used to
update the environmental document, conduct a cultural resources investigation and design and
construct a short segment in the vicinity of the desalination plant site. Currently, the Northwest Loop
exists only as a gravel roadway from Alice King Way to a point south of the desalination site, and a very
short section between Unser Blvd and US 550 (the connection of Unser Blvd to US 550). The completed
roadway would serve the proposed Rio West planned community, the planned Sandoval County general
aviation airport, the proposed Sandoval County landfill, and the western edge of the planned Westland
community. However, these areas can be accessed in the interim via extensions and improvements to
other roadways such as Northern Boulevard, Southern Boulevard, and Encino Road (pipeline road). A
phased approach was proposed in 2010 which called for design and construction of a two-lane gravel
roadway followed by future paving.
Project Status and Implementation Timeframe
Given the long-range implementation time frame for construction of these developments and facilities,
further implementation of this corridor is beyond the 2040 horizon of this metropolitan transportation
plan. However, public and/or private funds used to build or improve short segments of the Northwest
Loop in order to serve the proposed landfill, airport, desalination plant, etc., are considered consistent
with this metropolitan transportation plan in order to support economic vitality of the region. The
Northwest Loop Corridor remains part of the long-range transportation system for the metro area.
Segment

Estimated Cost
(2014 $)
NW Loop Design & Constr of Short
Segments for Landfill, Airport,
Desalination Plant, etc.
not estimated

Possible
Fund Sources

Public

Time
Frame
as development
of the facilities
occur

NW Loop Rights-of-Way
Completion of Acquisition

not estimated

Public & Private

beyond MTP
after 2040

I-40 & NW Loop Interchange
Scope, Env Doc, PE & IJR
for Basic Interchange

not estimated

Public &/or Private

beyond MTP
after 2040

I-40 & NW Loop Interchange
Design & Construct
Basic Interchange

not estimated

Public &/or Private

beyond MTP
after 2040

NW Loop Design & Construct
2-Lane Gravel Roadway
I-40 to US 550

not estimated

Public &/or Private

beyond MTP
after 2040

Public &/or Private

beyond MTP
after 2040

NW Loop Paving
2-Lane Roadway
I-40 to US 550
NW Loop Widening
to 4 Lanes

not estimated

beyond MTP
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I-40 to US 550

not estimated

Public &/or Private

after 2040

Mesa del Sol Area Interchanges
Project Description
Mesa del Sol is a master-planned community that has begun development. Current access to Mesa del
Sol is provided primarily via University Boulevard with secondary access from NM 47 via Bobby Foster
Road. The master plan includes a new interchange on I-25 (vicinity of milepoints 216-217) to provide
access to the future extension of Mesa del Sol Boulevard; a second new I-25 interchange proposes the
conversion of the Bobby Foster Road overpass to a full interchange. Federal money to partially fund the
construction of the Mesa del Sol Boulevard & I-25 interchange was appropriated by Congress (Demo ID
NM043); there is $5,039,440 remaining after some preliminary engineering was conducted. Additional
money to fully fund the project was not identified.
Project Status and Implementation Timeframe
The timing of the construction of these interchanges is dependent upon the developer's schedule of
further construction. The Mesa del Sol Boulevard interchange will be necessary once traffic on
University Boulevard reaches approximately 30,000 AWDT (Average Weekday Daily Traffic).

Segment

Estimated Cost
(2014 $)

Possible
Fund Sources

Design & Construct
New Interchange at
I-25 & Mesa del Sol Blvd

$26,000,000

Public and/or
Private

Time
Frame
when traffic
warrants
2026-2040

Design & Construct
New Interchange at
I-25 & Bobby Foster Road

$26,000,000

Private

beyond MTP
after 2040

SP 85 Bridge Construction over Peralta Arroyo in Cochiti Pueblo
Project Description
SP 85 (Southern Pueblo Route 85) is a two-lane roadway which provides primary access to the
unincorporated community of Sile (pop. approx. 90). After flooding in 2011 that followed the Las
Conchas forest fire, the road has been closed at the arroyo requiring a 16 mile detour for residents,
school buses, and emergency vehicles. The Pueblo of Cochiti has been investigating alternatives and has
been working with the US Army Corps of Engineers, and other agencies to develop a bridge project to
reconnect the roadway and span the arroyo.
The location of the proposed bridge previously had only two ten foot culverts which were inadequate
during heavy rains. In 2011, the heavy post-fire flooding exceeded the capacity of the culverts and
overtopped the road at SP 85. As an emergency measure, the Cochiti Governors made the decision to
remove the culverts because the lack of capacity created a barrier for the flood waters, which
threatened the Pueblo village and individual home sites. The removal of the culverts reduced the pinch
point and allowed the flood waters to flow through the crossing and around Cochiti Pueblo homes and
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infrastructure. This action proved to be the best decision because it saved lives and prevented severe
damage to homes and the Pueblo during the heavy July 2013 and September 2013 rains. Because the
Las Conchas fire has dramatically changed the Peralta watershed and the future hydrology of the
drainage, the crossing will continue to experience heavy flows in the near and extended future,
therefore a much wider water channel needs to be spanned. Construction of this bridge is important to
the community of Sile and Cochiti Pueblo and is a high priority for the area.
Project Status and Implementation Timeframe
Securing funds to complete the project and the timing of design and construction of this project should
be implemented as soon as possible. Any funds secured for this project will be amended into the
Transportation Improvement Program (TIP).

Segment
Design & Construct
New Bridge on SP 85 at
Peralta Arroyo

Estimated Cost
(2014 $)

$3,100,000

Possible
Fund Sources

Time
Frame

Public

as soon as
possible

Los Lunas New River Crossing Arterial
Project Description
In 2012, the Mid-Region Council of Governments in collaboration with the Village of Los Lunas and the
New Mexico Department of Transportation concluded the Alternatives Analysis Report for the Los Lunas
Corridor Study. The report evaluated the need for an east-west roadway that would connect to existing
north-south highways (I-25, NM 314 and NM 47). In Valencia County only three bridges span the Rio
Grande: NM 6 in Los Lunas, NM 309 in Belen, and NM 346 south of Belen; only NM 6 provides a direct
east-west connection to I-25. The NM 6 and NM 309 bridges are 10.5 miles apart limiting cross-river
connectivity. The study recommended the Morris B Alignment as the locally preferred alternative. This
alignment proposes the construction of a new interchange at I-25, a new bridge over the Rio Grande to
NM 47.
Project Status and Implementation Timeframe
The Village of Los Lunas began begun acquisition of rights-of-way necessary for the corridor under
A300961. Construction of the new arterial will be done in phases.
Segment
Los Lunas Corridor
Rights-of-Way Acquisition

Estimated Cost
(2012 $)
remaining
$3,500,000

Possible
Fund Sources
Public

Time
Frame
current and
as phased-in

Design & Construct
Arterial & New Interchange
I-25 to NM 314

$22,000,000

Public

2015-2025

Design & Construct
Arterial & Rio Grande Bridge
NM 314 to NM 47

$37,591,000

Public

2026-2040
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Design & Construct
Frontage Roads
I-25 to NM 314

$ 3,000,000

Public

2026-2040

Belen North I-25 Interchange Expansion
Project Description
The northern Belen interchange (exit #195) currently only provides access along NM 109 east of I-25.
The developers of Rancho Cielo are in the process of working with Burlington Northern and Santa Fe
Railroad (BNSF) to construct a railyard and transfer facility on the west side of I-25 next to the
interchange. The project would modify the existing interchange ramps to provide full access east and
west of I-25.
Project Status and Implementation Timeframe
This project is currently in the Transportation Improvement Program (TIP) and is privately funded.
Segment
I-25 North Belen Interchange
Reconfiguration Project
at Exit 195

Estimated Cost
(2014 $)

Possible
Fund Sources

$5,000,000

Private

Time
Frame
In TIP proj.
# A301490
2012-2025

Manzano Expressway Expansion
Project Description
The Manzano Expressway in Valencia County is currently a 2 lane roadway from the junction of NM 47
and NM 309 to Meadowlake Road. The 2006 Valencia County Mobility Study recommended future
expansion to four lanes.
Project Status and Implementation Timeframe
Resurfacing and rehabilitation of the existing 2 lane roadway is necessary for the preservation of the
existing infrastructure and is included in this MTP. Expansion of the expressway to four lanes is not
anticipated to be necessary at current levels of development, therefore expansion of this corridor is
beyond the 2040 horizon of this metropolitan transportation plan. However, it remains part of the longrange transportation system for the metro area.
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Manzano Expy Improvements
Resurfacing and/or
Rehabilitation of Existing Road $6,000,000

Public

Time
Frame
as needed
2012-2025 &
2026-2040

Manzano Expy
Widening to 4 Lanes
NM 47 to Meadowlake Road

Public

beyond MTP
after 2040

Segment

Estimated Cost
(2014 $)

$50,000,000

Possible
Fund Sources

I-25 Frontage Roads in Valencia County
Project Description
The 2006 Valencia County Mobility Study recommended future construction of a two-way frontage
roads on the east and west sides of I-25 between the north Belen interchange and NM 6 (exits 195 and
203). These frontage roads would provide access for economic development adjacent to I-25. The pace
of the development of Rancho Cielo, a master planned community in Belen just west of I-25 is a major
factor in the timing for the need of these frontage roads.
Project Status and Implementation Timeframe
Currently, Rancho Cielo has undergone minimal development, therefore construction of these frontage
roads is beyond the 2040 horizon of this metropolitan transportation plan. However, it remains part of
the long-range transportation system for the metro area.
Segment

Estimated Cost
(2014 $)

Possible
Fund Sources

I-25 Frontage Road Feasibility
Study

$ 1,000,000

Public

Time
Frame
when needed
2026-2040

I-25 Frontage Road
Design & Construction
Exit 195 to Exit 203

not estimated

Public

beyond MTP
after 2040

Albuquerque Rapid Transit (Central Avenue BRT)
Please refer to Chapter 3.4 for a description of this project.

UNM/CNM High Capacity Transit Project
Please refer to Chapter 3.4 for a description of this project.

NW Metro High Capacity Transit Project
Please refer to Chapter 3.4 for a description of this project.
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Scenario Planning Modeling Methodology
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Addressing Workshop Feedback in the Modeling of the Preferred Scenario

The Futures 2040 and Climate Change Scenario Planning workshops resulted in the development of a “Preferred
Scenario” that represents departure from anticipated growth patterns reflected in the “Trend Scenario.” The
feedback revealed a great deal of common ground among the various stakeholders and included specific
recommendations for implementing change in the region. Many of the specific recommendations that MRMPO
received can be simulated and evaluated within a modeling framework. MRMPO uses an integrated land use model
(UrbanSim) and travel demand model (CUBE Voyager) environment. These models are tools to help us understand
the anticipated benefits and costs associated with different land use and transportation decisions. By translating
recommendations from the stakeholders into policy changes that can be modeled, we are able to construct our
Preferred Scenario and discuss the potential implementation strategies that are necessary to attain shared goals.
MRMPO has simulated alternative policy decisions and developed different “futures” within our modeling
environments by modifying three areas: 1) zoning, 2) transportation networks, and 3) development incentives.
Zoning
Zoning sets the parameters for development related to the land uses and densities allowed on a particular parcel.
Developing alternative zoning required the spatial selection of targeted areas in the region and redefining the growth
potential in terms of allowable uses, maximum units per acre, and maximum floor-to-area ratio (FAR). Changes to
allowable use affects what type of development may be pursued for the parcel. Changes to units per acre and FAR
affects the remaining developable capacity for an area. While zoning dictates what projects and intensities might
occur in a specific area, it is site attractiveness and market demand that determine whether or not a parcel is actually
developed.
Transportation Networks
Roadway projects identified by member agencies form the basis for future-year transportation networks. Alternative
road and transit networks require coding new networks within CUBE Voyager. After the networks are developed they
are introduced into a travel model simulation. Alternative networks will have an impact on mode split, travel times,
vehicle miles traveled and land development patterns.
Policy Incentives
The ability to simulate policy incentives and their effects is possible within the UrbanSim model through the
adjustable levers that can be pulled in order to increase the development probability of an area that has been
targeted for additional investment. These incentives may be related to the development process with expedited
approvals or waived or reduced permitting fees, for example. Or, they may be regulatory: density bonuses, parking
reductions, or relaxed design criteria. They may also be financial with incentives such as tax increment financing
districts, impact fee reductions, or shared infrastructure costs.
The policy levers implemented in UrbanSim do not represent a specific type of incentive. Rather, they simulate a
relative magnitude of any type of incentive, financial, regulatory, or otherwise. The levers are essentially assigned a
value (e.g., 1, 2, or 3) that can be attached to a point (e.g., a transit node) and a radius around that point or a zone
(e.g., an activity center) that increases the probability that there will be new development. The modeler can choose
the value: the higher the value the heavier the probability. The values assigned are based on a variety of testing along
with an idea of an expected or desired impact. If a value of 3 is necessary to arrive at a desired impact (e.g., 2,000
more jobs in downtown), we may not be able to say which specific policy needs to be enacted to make that happen;
however, we have a better understanding of the relative level of investment that may be necessary in order to realize
certain outcomes.
It is important to note that areas that are incentivized in UrbanSim are still subject to all of the other modeling inputs
and influences. For example, if a parcel has no remaining capacity, or if it is not zoned for certain types of
development, the policy lever will have no effect. The lever increases likelihood but does not ensure future
development. It is also important to note that locations for which no shifter has been applied may still experience
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considerable development. This is especially true where areas exhibit multiple favorable criteria that have historically
factored into development decisions or if there are known development plans in the future growth assumptions.
Feedback and Scenario Refinements
Following is a summary of the feedback from participants of the workshops related to specific strategies that might
be used to achieve the Preferred Scenario. Each section describes how the strategies were addressed within the
modeling environments using one of the three instruments described above.
Expand Transit Opportunities
x Provide transit service improvement and expansion beyond the limited improvements in the Trend scenario.
x Assume new sources of revenue for public transit, in particular an infusion of capital funding through the FTA
Small Starts program and an increase in the transit-specific GRT from 0.125 cents to 0.5 cents.
Increase Transit Node Attractiveness
x Increase the mix and intensity of allowable uses in the zoning assumptions surrounding key transit nodes to
promote key corridors and greater use of transit.
x Simulate incentives that will increase the probability of housing and commercial activity surrounding key
transit nodes.
Increase Activity Center Attractiveness
x Increase the mix and intensity of allowable uses in the zoning assumptions within key activity centers that
have been identified by member jurisdictions in order to concentrate and shorten trip origins and
destinations and promote multi-modalism.
x Simulate incentives that will increase the probability of housing and commercial activity in and around key
activity centers and implement a prioritized approach that recognizes three specific tiers of centers.
Achieve Greater Balance of Housing and Jobs
x Increase the mix and intensity of land uses, particularly commercial development, in targeted areas west of
the Rio Grande where employment opportunities are limited and dramatically outpaced by new housing.
x Increase the opportunity for multi-family housing in close proximity to job centers east of the Rio Grande.
Prioritize Growth within Existing Water Service Areas
x The existence of water service infrastructure is imbedded in the probability equations that affect both the
Trend and Preferred scenarios. That is, the water service boundary is found to be statistically significant in its
ability to explain historical growth. As such, it can be applied as an influential factor for predicting future
development.
x The inclusion of a water service boundary not only represents the increased cost of development involved in
expanding infrastructure to service locations outside of the boundary, but also the recurring sentiment from
participants in the scenario planning process that water availability will be the region’s single-greatest future
challenge.
Reduce Parking Requirements
x Zoning specifications determine what the UrbanSim model will allow on a particular parcel. Therefore,
parking lots are considered available for future development as long as there is an alternate zoned use and
there is existing market demand.
x In the Preferred Scenario, zoning was bolstered near transit nodes and activity centers thereby allowing the
intensity of uses on all parcels including parking lots. Several additional parking lots were targeted for
redevelopment through zoning and their maximum floor-to-area ratios (FAR) were raised by 20 percent.
Preserve Open Space
x Areas that are designated as parks, recreational fields, forest lands, drainage, and all other publically owned
open spaces are recognized within the UrbanSim model and prohibited from development in both the Trend
and Preferred Scenarios.
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Reduce Development in High-Risk Floodplain Areas
x Currently high-risk floodplain areas are developable and their potential use and intensity is determined by
zoning. These conditions are reflected in the Trend Scenario.
x In the Preferred Scenario, parcels that lie within floodplains that are not currently developed were given a 20
percent reduction in allowable densities in the zoning specifications. This reduction simulates the higher
costs of insurance and development that exist within designated 100-year floodplains.
Preserve Agricultural Lands
x If an agricultural property has been specifically targeted for preservation by a local jurisdiction it is
recognized by UrbanSim and will not be developed. For example, this is the case on several agricultural
properties in the Village of Corrales.
x In the Preferred Scenario, MRMPO down-zoned agricultural parcels by 20 percent if they lie within
floodplains. This reduction in the redevelopment potential of agricultural land in high-risk areas rests on the
assumption that increased awareness of the vulnerability of these lands will guide future preservation
efforts.
Interface/Intermix
x In the Trend Scenario, wild land interface and intermix areas that are sensitive to wildfire and other extreme
events are developable and their potential use and intensity is determined by the zoning code.
x In the Preferred Scenario, undeveloped parcels within the intermix area that were confirmed as located in a
potentially sensitive area and are not within a floodplain were give a 20 percent reduction in zoning
densities. This reduction attempts to simulate the challenges to developing in these areas, financial or
otherwise, and the additional costs associated with protecting development from fire risks.
Reduce Development in Wildlife Crucial Habitat Areas
x Large swaths of developed land within our urban core are designated as crucial wildlife habitats. While it is
not feasible to limit development in established areas such as Old Town and the University of New Mexico,
the performance measure has been redefined to monitor the extent to which the land use scenarios are
expected to impact critical wildlife habitats outside of the existing urban footprint.
Preserve Historic Districts & Neighborhoods
x Historic landmarks, structures, and overlay zones are scattered throughout the region. Future development
potential for these sites is often on a case-by-case basis. More research must be done in order to craft a
standard approach to address these areas through the MRMPO modeling environment.
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Appendix D: Safety Analysis Methodology
Previous Work on Applying Statistical Techniques in Regional Safety
Modeling
Crash safety literature has produced a wide breadth of statistical techniques applied to variety of
geographical entity when it comes to developing area-wide predictive crash models. Some of these
previous studies are listed in a tabular format (Table 1) showing the types of spatial aggregation used,
types of crashes modeled and modeling techniques adopted. This representation is not meant to be
exhaustive and has excluded studies that modeled pedestrian and bicycle crashes deliberately to
maintain relevancy to this study which models total and severe crash types only. The applied models, as
shown in the Table, can be broadly characterized based on their spatial accountability in the model
structure- thus, spatial and non-spatial models.
Among a wide spectrum of non-spatial models it can be observed from the literature that Negative
Binomial (NB) model structure is favored particularly because of its ability to handle overdispersed crash
data well. And the list of studies that applied NB model in crash predictions for different spatial units are
quiet long (Amoros and Laumon, 2003; Noland and Oh, 2004; Hadayeghi et al., 2003, 2006, 2007;
Aguero-Valverde and Jovanis, 2006; Quddus, 2008; Lord and Mannering, 2010; Naderan and Shahi,
2010; Abdel-Aty et al., 2011; Pirdavani et al., 2012; Karim et al., 2013; Pulugurtha et al., 2013). Since
crashes are aggregated for a spatial entity, it is intuitive to consider the presence of spatial correlation in
the model structure. But that increases the model complexity and data needs to some degree. AgueroValverde (2013) argued that spatial models, by dint of accounting spatial correlation, has potential to
increase model fit by estimating ‘pool strengths’ from the spatial neighbors, and spatial effects can be
surrogates for unknown and relevant covariates (Dubin, 1988; Cressie, 1993). As shown in Table 1,
similar to NB, spatial models are being widely explored for predicting macro-level crashes and specifying
a hierarchical Bayesian model that can account for overdispersion appears to be a popular technique
among the researchers (Aguero-Valverde and Jovanis, 2006; Quddus, 2008; Huang et al., 2010; Karim et
al., 2013; Aguero-Valverde, 2013). This study applied both NB and Bayesian hierarchical models for
forecasting total and severe crashes. Two forms of Bayesian models were specified- one without
accounting for spatial correlation (i.e., non-spatial Bayesian) and another accounting for spatial
correlation. As such, there were three candidate models to compare ‘classical versus Bayesian’ and ‘nonspatial versus spatial’ modeling approaches.
The need for proactively forecasting safety for long range transportation plans has been reverberated in
many of these studies. For example, Karim et al. (2013) evaluated the spatial effects of the occurrence of
crashes in the Traffic Analysis Zones (TAZs) of Metro Vancouver to improve model fit and inference
capability understanding that their effort will allow transportation authorities and planners to estimate
safety proactively ‘at a very early stage of transportation planning’. They (Karim et al., 2013) concluded
that the spatial effects need to be considered in the crash prediction models to avoid any potential bias
associated with model misspecification. Pulugurtha et al. (2013) estimated crashes for the TAZs of North
Carolina based on land use characteristics and argued that their models can be used in safety conscious
planning, land use decisions, and long range transportation plans. The authors (Pulugurtha et al., 2013)
used NB models with a wide variety of land use covariates to model total, injury and property damage
only (PDO) type crashes separately. Pirdavani et al. (2012) developed different zonal prediction models
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for injury crashes and commented that the main purpose of their study was to develop planning-level
predictive tool in order to evaluate safety for different travel demand management policies.
This report investigates forecasts found from multiple crash models developed for mid-region of New
Mexico comprising Bernalillo, Sandoval, Valencia, and Torrance County. A methodical long range
transportation planning technique, known as scenario planning, was utilized for developing different
scenarios which were then used for forecasting safety. A twenty-five year planning horizon (2015-2040)
was adopted for the study.
The rest of the report is structured as follows. The immediate next section describes the scenario
planning process and the scenarios that were developed and applied in this study. The following section
is about forecasting zonal parameters which illustrates the application of land use and travel demand
models used for preparing datasets. The next two sections discuss crash models and parameter
estimates. The section thereafter compares results from model forecasts for different planning
scenarios. Finally the paper ends with a summary and concluding remarks.

Scenario Planning
Since 2004, the Federal Highway Administration (FHWA) has encouraged transportation-focused
scenario planning as an enhancement of the traditional transportation planning process. Scenario
planning techniques are designed to help practitioners to consider how future changes in
transportation, land use, demographics, or other factors could affect communities. At the core of
scenario planning lies identifying land-use patterns as a dynamic variable affecting transportation
networks, investments, and operations. Other potential variables may include demographic, economic,
political, and environmental trends. These variables are used to develop alternated ‘possibilities’ or
‘scenarios’ that help stakeholders to understand how a region might look and function in the future, and
make decisions for the present and prepare for future needs. (FHWA Scenario Planning Guidebook,
February, 2011)
Three alternative scenarios were developed in this study. Each scenario is briefly described below.

Alternative 1 (Trend Scenario)
This scenario continues the patterns from the early 2000s in which residential development was focused
on single family housing in more peripheral parts of the region. This scenario assumes that commercial
development is scattered across the region rather than in targeted centers. About half of new jobs, but
about three-quarters of new housing are located west of the river (Rio Grande). Private vehicle travel
remains the dominant mode for the vast majority of residents in the region. This scenario resembles
continuing historical trend. Major scenario components includex Low and medium-density residential housing in previously undeveloped areas
x No particular emphasis on mixed-use development or along transit corridors
x Commercial development is scattered around region rather than concentrated in particular
areas
x Assumes continued reliance on private vehicles for most trips.
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Alternative 2 (Preferred Scenario)
This scenario reflects a range of trends in housing preferences and travel behavior across the region.
Parcels within a ½-mile radius of existing and future transit stops were designated for medium-density
mixed-use development and multi-family, and those within a ¼-mile radius were designated for highdensity mixed-use. Emphasis is placed on compact development in targeted locations near transit to
meet the demands of a range of age demographics. An increased preference for alternative modes and
increased spending on public transportation was emphasized. Major scenario components includex Development on activity centers and corridors near premium transit
x Accessory dwelling units to meet senior and multi-generational housing needs
x Multi-family housing near transit
x Greater emphasis on mixed-use development
x More transportation options and increased preference for proximity to services and
entertainment.

Alternative 3 (Preferred Constrained Scenario)
This scenario reflects all the major components of Alternative 2 except a constraint was imposed on the
road network. Each of these scenarios were developed for 2015-2040 forecast years. Unlike Alternate 2,
this scenario restricted the growth of highway and transit network at year 2025. As such all growth
beyond 2025 would be based on constrained network capacities. More detailed discussion on the
networks are provided in the Travel Demand Model section.

Forecasting Zonal Parameters
The study utilizes 914 data analysis subzones (DASZ) which are geographic entities similar to traffic
analysis zones (TAZ). These zones contain the entirety of four counties of New Mexico (Bernalillo,
Sandoval, Valencia and Torrance County) comprising the Albuquerque metropolitan area.
Figure 1 shows the study area and its relative location with respect to the state of New Mexico. A few
DASZs (north of Torrance County and east of Bernalillo County) that were outside the County boundary
(in
Figure 1) were part of Santa Fe County. Crashes that took place between 2006 and 2010 were analyzed.
Aggregated total crashes and severe crashes per DASZ were modeled using 2010 socioeconomic (SE)
data as the independent variables. Severe crashes were defined as the sum of fatal and injury type
crashes. Bernalillo is an urban County and captures the largest share of crashes in the study region.
Valencia, Torrance and parts of Santa Fe County in the study area are mostly rural. About 88% of total
crashes and about 86% of severe crashes took place in Bernalillo County alone. Together, Bernalillo and
Sandoval County captured 95.3% of total crashes and 94.7% of severe crashes in the study area. Severe
crashes were about 30% of the total crashes region-wide.
For each scenario a land use model was specified. The land use model iteratively ran with two travel
demand models. Land use models took a wide array of observed variables considering 2012 as the base
year. This model then ran till 2040 forecast year. The following sub-sections discuss more on each of
these models.
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Land Use Model and Travel Demand Model
The Open Platform for Urban Simulation (OPUS) was used for land use modeling. OPUS architecture is
primarily based on the UrbanSim project (The Open Platform for Urban Simulation and UrbanSim
Version 4.3, January, 2011). UrbanSim is a software-based simulation system that incorporates the
interactions between land use, transportation, the economy, and the environment. It supports planning
and analysis of urban development and helps explore the effects of infrastructure and policy choices on
community outcomes such as motorized and non-motorized accessibility, housing affordability, etc.
More on UrbanSim can be found at urbanism.org. Currently multiple planning organizations in USA have
adopted UrbanSim for operational planning use; examples include- Maricopa Association of
Governments, Metropolitan Transportation Commission, Puget Sound Regional Council, etc.
The land use model utilized parcels as the smallest geographic entity for analyzing, aggregating, and
creating the database structure. The OPUS base year database was developed using 2012 data which
was used as initial inputs for starting each scenario simulation. Zonings for each of the alternative
scenarios were input to OPUS. OPUS then produced a socioeconomic forecast for every five years
between 2015 and 2040.
The travel demand model (TDM) was built in Citilabs Cube 6.1.0. Table 2 and Table 3 show different
networks that were used for different planning scenarios. Unlike the land use model, the travel model
scenarios were built for years 2025 and 2040 only. Therefore, the travel time skim was fed from travel
demand model to OPUS in 2025 and 2040 only. As mentioned earlier, Alternative 3 represents a
constrained network scenario. For 2025, the Alternative 3 roadway and transit networks were
constrained to their corresponding 2012 networks (without any improvement). For 2040, the Alternative
3 roadway and transit networks were restricted to their corresponding 2025 networks.

Iterative Modeling between OPUS and TDM
Simulation of each scenario was started in UrbanSim. UrbanSim was interfaced with Cube at years 2025
and 2040 where UrbanSim ‘called’ Cube to perform a TDM analysis to predict travel conditions for those
years. Therefore, each of the scenario-runs constituted two TDMs for years 2025 and 2040. Figure 2
depicts the exchange of data that took place in the iterative process between OPUS and TDM. Land use
predictions from UrbanSim got input to the TDM, and travel conditions were input to the subsequent
annual iterations of the UrbanSim land use model system. When UrbanSim is connected to TDM, it
generates a summary of the household and job data at the DASZ level which feeds into TDM as an input
data.
Because of the loop-back between OPUS and TDM, the forecasted socioeconomic variables are thought
to account for the future effect of transportation infrastructure. Therefore, it would be redundant to
calibrate safety models with both socioeconomic and transportation-related variables. Moreover, as
land use and transportation are proven to influence one-another, the dynamics of feeding
socioeconomic data from OPUS into TDM (for a simulation year) would have impact on forecasted travel
time (output from Cube); and in a similar way feeding travel skims from TDM to OPUS would have its
influence on the socioeconomic data for the future years.
The following section provides descriptive statistics of the socioeconomic variables that were used in
both calibration and forecasting of the regional safety models.
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Definition and Descriptive Statistics of the Zonal Variables
Table 4 defines each of the variables and provides their descriptive statistics. Each of the variables were
aggregated at the DASZ level. Some of the variables were transformed to minimize heteroscedasticity of
their variance. Total number of employed people per zone were divided into three categories- basic,
retail and service. Basic employment being jobs related to agriculture and manufacturing industry, retail
employment captured number of people working in the retail sector, and the number of people in
service were defined in the service employment variable. It is important to note that these employment
variables signifies the number of people who are employed in a DASZ, and they may or may not be a
resident to that DASZ.

Regional Crash Prediction Models
Crashes were modeled using a Negative Binomial model and two Bayesian models. Bayesian models
were given a Poisson-Lognormal structure to fit the crash data appropriately. The difference between
two Bayesian models lied in incorporating spatial heterogeneity. One of the Bayesian models, which will
be termed as ‘spatial Bayesian model’, had a spatial error component defined in the model structure.
The other Bayesian model did not have any spatial error component and will be termed as ‘non-spatial
Bayesian model’. Previous studies (El-Basyouny and Sayed, 2009; Huang and Abdel-Aty, 2010; Siddiqui
and Abdel-Aty, 2012) have shown that Bayesian models with spatial error component tend to fit and
predict crash data well. However, the study investigated these models not only from their strict
predictive fits but also in regards to their crash forecasts for future planning years.
Negative Binomial models are relatively easy to estimate especially with built-in procedure available in a
handful of commercial and open source statistical software. Bayesian models, on the other hand, can be
a little bit of work in terms of coding and specifying an appropriate data structure. These models are
possible to fit using open source software like R (The R Project) or OpenBUGS (openbugs.net); however,
they demand that the modeler have a relatively greater degree of knowledge in coding. Also, to
incorporate spatial weight matrix into the model, the modelers have to use some kind of mapping
software (such as ArcMap). This study attempts to investigate if all this extra work indeed makes a
difference when it comes to forecasting long range safety.
Each of these models is discussed below.

Negative Binomial Model
It is the most simple among the three techniques applied in this study. NB regression is a type of
generalized linear model in which the response variable is a count of the number of times an event
occurs which in this case is ‘occurrence of crashes’. The probability distribution of the response variable
y can be given by (Hilbe, 2011):
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where, μ > 0 is the mean of Y, and α > 0 is the heterogeneity parameter.
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Non-spatial Bayesian Poisson-Lognormal Model
A Poisson-lognormal model was specified as follows:
y[i] ~ Poisson (μ[i])
log(μ[i]) = β0 + βXi + θ[i]
θ[i] ~ Normal (0, τθ)
where,
β0 = intercept term,
β’s are the coefficient estimates of the model covariates (Xi),
θ[i] = error component of the model capturing unstructured over-dispersion or unobserved
heterogeneity component of the model, and
τθ = precision parameter which is inverse of the variance; a prior gamma distribution is specified to τθ.
The variance (1/τθ) provides the amount of variation not explained by the Poisson assumption (Lawson
et al., 2003). A uniform prior distribution was assumed for β0. The model was run considering a noninformative Normal(0, 100000) prior for β’s.

Spatial Bayesian Poisson-Lognormal Model
The spatial Bayesian Poisson-Lognormal model included an explicit error component, (φ[i]), to account
for the portion of heterogeneity occurring due to spatial correlation. Spatial distribution was
implemented by specifying an intrinsic Gaussian Conditional Autoregressive (CAR) prior with
ഥ [i]ǡτi2) distribution recommended by Besag (1974).
Normal(φ
(φ[i]) is defined asσ φ[j]*Wij
ഥ [i] = i≠j
φ

σi≠j Wij
where, Wij is the element of adjacency matrix with a value of 1 if i and j are adjacent or 0 otherwise.

Comparison of Model Fit
Both Bayesian models were initialized using non-informative priors for the intercept, β’s, and error
components. Each model had three Markov chains. Burn-in sample size and ‘thinning’ was set to 5000
and 5, respectively. Model convergence and performance were tested based on chain convergence
(trace plots), density plots, and Brooks-Gelman-Rubin statistics. OpenBUGS provides Bayesian Credible
Intervals (BCIs) to draw inference on the significance of the parameter estimates.
For classical models such as Negative Binomial, Akaike Information Criterion (AIC) is used for comparing
non-nested models. AIC is defined as  ൌ -2log ቀp൫yหɅ൯ቁ  ʹ ൌ ൫Ʌ൯  ʹ
where, Ʌ = maximum likelihood estimate, and p = number of parameters in the model.
The term 2p in the above equation serve to penalize more complex model. For model comparison
predictive ability forms a natural criterion. AIC fits well in this respect since it is designed to optimize
predictions on a replicate dataset of the same size. And a model with a lower AIC is favored. (Lunn et al.,
2012)
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ഥ ൌ ܧሾሿ has been suggested as a measure of fit.
In a Bayesian context the posterior mean deviance 
ഥ as more
However, in analogy to AIC a measure of ‘model complexity’ is necessary to trade off against 
ഥ
complex Bayesian model will fit the data better- hence decreasing the value of . To suggest a measure
of effective number of parameters (ୈ ) Spiegelhalter et al. (2002) used an informal informationtheoretic argument defined by
ഥ െ ൫Ʌ෨൯
ୈ ൌ  ȁ୷ ൣ-2log൫pሺyȁɅሻ൯൧  2log ൬p ቀyቚɅ෨ሺሻቁ൰ ൌ  
where, Ʌ෨ is a ‘good’ plug in estimate of θ. If we consider Ʌ෨ ൌ ሾɅȁሿ ൌ  Ʌത, ୈ reduces to ‘posterior mean
deviance’ minus ‘deviance of posterior means’. For large sample size or in presence of non-informative
or ‘vague’ prior (which is the case in this study), when conditions for asymptotic normality is present,
Ʌത  ൎ  Ʌ, the maximum likelihood estimate and ୈreduces to p, the total number of parameters in the
model. For complete discussion on this issue readers are referred to Lunn et al., 2012.
ഥ can now be combined with model complexity parameter ୈ to calculate an AIC-like
The measure of 
measure called Deviance Information Criterion (DIC):
ഥ    ୈ ൌ ሺɅതሻ  ʹୈ
  ൌ
DIC thus acts as a generalization of AIC. Since for non-informative prior Ʌത  ൎ  Ʌ, this results ୈ ൎ  and
DIC ൎ AIC.
It was found that for total crash estimation (Table 5) the Negative Binomial, non-spatial, and spatial
Bayesian model had the following values respectively: 9355 (AIC), 6637 (DIC), and 5788 (DIC). These
values for severe crash estimation (Table 6) were 7273 (AIC), 5533 (DIC), and 1083 (DIC) for Negative
Binomial, non-spatial, and spatial Bayesian models, respectively. The difference among DIC/AIC values
are considerably large which signifies the superiority of spatial Bayesian model in terms of predictive fit
for both total and severe crashes.

Parameter Estimates
Table 5 and Table 6 provides parameter estimates for total and severe crash models, respectively. For
both total and severe crashes total number of signalized intersections, population count, and
employment types (basic, retail, and service) were found to be positively associated. These associations
are intuitive have been supported by previous studies (Quddus, 2008; Pirdavani et al., 2012; AgueroValverde, 2013).
Median income was negatively associated with both types of crashes indicating that poverty stricken
zones are more prone to crashes. This association is also concurrent with previous findings (Noland and
Quddus, 2004b; Aguero-Valverde and Jovanis, 2006; Huang et al., 2010; Pirdavani et al., 2012). For
Albuquerque metropolitan area this finding may be particularly important to ponder upon as poverty
rate in Albuquerque has steadily increased over the past seven years (City of Albuquerque Progress
Report).
The number of single family dwelling unit (SFDU) was consistently negatively associated with total and
severe crashes in both NB and non-spatial Bayesian models. On contrary, the number of multiple family
dwelling unit (MFDU) was positively associated with both crash types in all three models. However,
spatial Bayesian model for severe crashes deemed estimate of MFDU as statistically not significantly
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different from zero at 95% Bayesian Credible Interval (BCI). Also, for both crash models spatial Bayesian
model had positive estimates for SFDU.
Among the County dummy variables, only Bernalillo and Valencia County dummies were found to be
significantly different from zero at 95% BCI. Both of these dummy variables were negatively associated
with total and severe crash types.

Evaluation of Regional Safety Models for Different Planning Scenarios
All three of the above mentioned models were applied to generate forecasts of total and severe crashes
in every five-year interval starting 2011 until 2040. The forecasted socioeconomic data from land use
and travel demand model iterations were used to calculate crash estimates for the future years. Table 7
provides the percent increase of crashes for the overall study area with respect to the base case
(crashes occurring in between 2006 and 2010 inclusive) for three alternative scenarios.
For all three alternative scenarios crash forecasts from the Bayesian spatial model were minimum
among three candidate models. Considering percent increase of crashes over the planning horizon,
Alternate 1 scenario was found to be the safest for both total and severe crash types. Crash forecasts
between Alternative 2 and 3 showed slight differences. Recall that the difference between Alternate 2
and 3 were in terms of constrained roadway and transit networks for years 2025 and 2040 (Table 2 and
Table 3) which is why these two scenarios have the same forecasts until 2025. It is possible that the
difference in socioeconomic forecasts between Alternate 2 and 3 were not large enough to be reflected
in their corresponding crash forecasts from 2025 till 2040.
As found in the previous section, the spatial Bayesian model performed the best in terms of crash
predictability. Its superior goodness of fit most likely lies in being able to capture spatial heterogeneity
among the DASZs. It was found that for total crashes, about 77.5% of the error was captured by the
spatial error term (φ[i])). The same for severe crashes was about 77.1%. Inclusion of explicit error
component for spatial heterogeneity seems more practical while modeling spatially aggregated count
data. However it increases model complexity to some degree. If predictive fit of these models is put
aside and only relative safety forecasts are compared among three scenarios, it can be observed that all
three candidate models points towards Alternate 1 scenario to be safest in the planning horizon
irrespective of modeling techniques. This implies that the approach of a safety forecast in the short-term
versus long-term can be dictated by the accuracy of the predictability needed/expected from a regional
safety model. Also, fitting spatial Bayesian models up until now in OpenBUGS or R involves multiple
steps of data preparation and a certain level of coding expertise; and therefore, is not as straight
forward as fitting NB models.
Similar to Aguero-Valverde and Jovanis, 2006 and Siddiqui et al., 2012 this study found that the nonspatial Bayesian models have better goodness of fits than that of NB models for predicting crashes. The
forecasts for both total and severe crashes from the non-spatial Bayesian model, however, provided the
largest variations between 2011 and 2040.
To further investigate the forecast pattern of the alternative scenarios the resolution was changed from
the total modeling area to the County level. Table 8 lists the forecasted total and severe crashes for
three scenarios based on the spatial Bayesian model. The forecasts for Bernalillo County were much
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similar to the overall safety forecast. And this is not surprising since Bernalillo County takes the lion
share of the crashes in the modeling area. However, Sandoval County showed some interesting results.
Sandoval County takes the second largest share of total and severe crashes in the study area (7.4% and
8.5% respectively). It was found that Alternate 2 was the safest in Sandoval County for both total and
severe crashes. This indicates that the spatial aggregation can play an important role in the decision
making process. In general Sandoval County was more ‘responsive’ to the crashes. In thirty years total
number of crashes in Sandoval County increased by almost three times in Alternative 1, and about two
times for Alternative 2 and 3 while compared to that of Bernalillo County. Although, severe crashes in
Sandoval County did not increase by the scale of total crash increase, the County still experienced
considerably higher percentages of severe crashes compared to its neighboring Bernalillo County.
As mentioned before, Bernalillo and Sandoval counties captured the majority of crashes. And from the
above analysis certain differences in crash forecasts were found in these two counties. Therefore, to
have a better understanding about County specific crash forecast, and also to gain insight into model
transferability (County-specific versus region-wide), total and severe type crashes were modeled
separately specific to Bernalillo and Sandoval County- as such four spatial Bayesian models were
developed and are presented in Table 9 and Table 10. Out of 914 DASZs in the study area, Bernalillo
County comprised of 660 DASZs, and there are 142 DASZs in Sandoval County. The forecasts from these
models are presented in Table 12. Some of the interesting observations from the County-specific
analysis are discussed below.
Apart from the range of parameter estimates the main difference between Bernalillo and Sandoval total
crash models (model-8a and -9a) were in the signs of coefficient estimates of total population, median
income and single family dwelling units (SFDU). The negative estimate for population and positive
estimate for median income in Bernalillo County (model-8a) is counter intuitive. However, positive
association between number of crashes and affluent areas are not quiet uncommon in spatial crash
modeling. Aguero-Valverde (2013) found similar association and reported that percentage of person
under poverty line living in cantons (smaller political units with a local government) of Costa Rica had
lower crash frequency for injury and property damage only types of crashes. The direction of association
of parameters in spatial crash modeling can be affected by the size (scale) of the modeling-area, spatial
unit of aggregation, and the confounding effect among the parameters. The correlation matrices for the
County-specific models were provided in Table 11. For all four models (model-8a, 8b, 9a, 9b) moderate
to high negative correlations were observed between total population & median income, and total
population & SFDU.
While comparing between region-wide (Table 8) and County-specific (Table 12) total crash forecasts,
both Bernalillo and Sandoval County followed similar pattern. Similar to the region-wide model,
Alternative 1 scenario was found to be the safest in Bernalillo County (with respect to total crashes).
Alternative 2 was found to be the safest for total crashes in Sandoval County. Once again, County
forecasts from Alternative 2 and 3 were found to be very similar. Interestingly, the forecasts during the
end of thirty year planning horizon were also found to be close and considerably similar- 2036-2040
forecast between Alternative 1 and 2 differed about 5% and 3% in Bernalillo and Sandoval County,
respectively. But the change in the percent increase of total crash between 2011-2015 and 2036-2040
were higher in Sandoval County than in Bernalillo County.
Similar to the total crash models (model-8a and -9a) the differences in the signs of parameter estimates
for total population and median income were observed for Bernalillo and Sandoval County’s severe
crash models (model-8b and -9b) as well. But SFDU was positively associated with the number of severe
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crashes in both of the counties. In addition, a similar pattern in the increase of severe crashes was
observed between the region-wide (Table 8) and County-specific (Table 12) models. In regards to severe
crashes Alternative 1 scenario was found to be the safest for Bernalillo County, and Alternative 2 was
preferred for Sandoval County.
All covariates presented in Table 9 and Table 10 were statistically significant at 95% Bayesian Credible
Interval. The contribution of spatial heterogeneity within the total error structure was less in Sandoval
County than in Bernalillo County for both total and severe crash models. φ[i] for Sandoval County was
24.6% and 16.3% for total and severe crashes, respectively. The same (φ[i]) for Bernalillo County was
80.8% and 80.1% for total and severe crashes, respectively.
Given that the County-specific analysis did not necessarily provide any different pattern in the forecast
for both total and severe crashes when compared with the region-wide model, it is reasonable to
conclude that a region-wide model would be a more practical and less computationally-intensive route
for long range safety forecasts. However, particular differences in parameter estimates were observed
between the county-specific models. Therefore it might be beneficial and worth estimating Countyspecific models for a relatively short-term safety predictions. Also, as commented before, the
differences between different scenario forecasts were found to be wider in near future than distant
years.

Summary
This study attempted to evaluate forecasting performances of regional safety models for different
alternative scenario planning. Regional crash prediction models are often compared strictly based on
their predictive fit. This study compared models beyond their predictive performance and investigated
the role of model complexity (modeling techniques) and model granularity (spatial aggregation) may
have in improving long range planning forecasts.
The study used 2012 as a base year for the independent parameter set. Demographic, socioeconomic,
roadway and transit networks were utilized in preparing the base year dataset. These parameters were
used to model total and severe crashes that occurred in between 2006 and 2010 inclusive, in the study
area which comprised the entirety of four counties in Central New Mexico. In order to forecast
exogenous variables for future years, UrbanSim (a land use model) and Cube (travel demand model)
were iteratively run for each of the alternative scenarios. The socioeconomic variables were forecasted
every five years between 2011 and 2040. Forecasted socioeconomic data were then used to forecast
crashes for every five years in the same time span.
Among the three candidate models fitted for both total and severe crashes, the Bayesian model
accounting for the spatial heterogeneity among DASZs outperformed the Negative Binomial and
Bayesian model that did not account for spatial error in terms predictive fit. In general, the spatial
Bayesian model forecasted the smallest increase in crash occurrences in future years. This may be a
particularly important finding in terms of applying a model with a better fit since an unreasonably high
increase of crashes (thus, deteriorating safety) would adversely affect public perception in the scenario
planning process. The widest band of increase in crashes was observed from non-spatial Bayesian
models which, in spite of its better predictive fit than Negative Binomial models, provided similar or
worse safety forecasts for the alternative scenarios.
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The effect of spatial granularity (region-wide versus County-specific) on model estimates and in turn on
safety forecast was investigated. In order to understand whether an overall forecast would reveal a
similar forecast pattern when compared to a smaller scale, County-specific models were developed for
total and severe crashes. Percent increase in total and severe crashes showed a similar pattern (both in
direction and scale) when compared between the region-wide and county-specific models.
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TABLES
Table 1: Few Examples of Previous Studies on Macro-level Crash Prediction
Reference
Hadayeghi et al.
(2003)
Aguero-Valverde
and Jovanis
(2006)
Quddus (2008)

Spatial Aggregation
Traffic Zones of City of Toronto

Huang et al.
(2010)
Pirdavani et al.
(2012)
Aguero-Valverde
(2013)
Karim et al.
(2013)
Pulugurtha et al.
(2013)

Counties of Florida

Counties of Pennsylvania

Census Wards of the Greater
London Metropolitan Area

Traffic Analysis Zones of Flanders,
Belgium
Cantons of Costa Rica
Traffic Analysis Zones of Metro
Vancouver, Canada
Traffic Analysis Zones from the
City of Charlotte and Mecklenburg
County, North Carolina

Applied Models
Negative Binomial; Geographically
Weighted Regression
Negative Binomial; Full Bayes
Hierarchical Model with Spatial
and Temporal Effects
Negative Binomial; Spatial
Autoregressive; Spatial Error
Model; Spatial Poisson-Lognormal
Spatial Poisson-Lognormal

Modeled Crash Type(s)
Total; Severe (fatal and
nonfatal injury)
Injury; Fatal

Negative Binomial

Injury

Multivariate Spatial Model using
Full Bayes Hierarchical Approach
Negative Binomial;
Spatial Poisson-Gamma
Negative Binomial

Fatal; Injury; Property
Damage Only
Total; Severe; Property
Damage Only
Total; Injury; Property
Damage Only

Fatal; Serious Injury;
Slight Injury
Total; Severe

Table 2: TDM Scenario Specifications for 2025
Scenario
Parameters
Roadway
Network
Transit
Network
Socioeconomic
(SE) Data

Alternate 1

Alternate 2

Alternate 3

2025 Network

2025 Network

2012 Network

2012 Network
(no improvement)
2025 SE

2025 Network

2012 Network
(no improvement)
2025 SE

2025 SE

Table 3: TDM Scenario Specifications for 2040
Scenario
Parameters
Roadway
Network
Transit
Network
Socioeconomic
(SE) Data

Alternate 1

Alternate 2

Alternate 3

2040 Network

2040 Network

2025 Network

2012 Network +
limited improvement
2040 SE

2040 Network

2025 Network

2040 SE

2040 SE
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Table 4: Variables Definitions
Variable
Variable Definition
Acronym
Response Variables
Cr06to10
Total number of crashes between 2006 and 2010
inclusive
SevCr06to10 Total number of severe crashes between 2006 and
2010 inclusive. Severe crashes are sum of fatal and
injury type crashes.
Dependent Variables
SigInt
Total number of signalized intersections
SFDU
Single family dwelling units
MFDU
Multiple family dwelling units
CountyXXX
Dummy variables. Each for a County in the study
area. Examples include- CountyBER for Bernalillo
County, CountyVAL for Valencia County, etc.
LnPop
Logarithmic transformation of the total population
ln(total population + 1)
LnBasic
Logarithmic transformation of the Basic Employment
ln(basic employment + 1)
LnRetail
Logarithmic transformation of the Retail Employment
ln(retail employment + 1)
LnService
Logarithmic transformation of the Service
Employment
ln(service employment + 1)
LnEmp
Logarithmic transformation of the Total Employment
which is a sum of Basic, Retail, and Service
Employment
ln(total employment + 1)
LnMedInc
Logarithmic transformation of Median Income
Rent
Total number of rented units
Own
Total number of owner occupied housing units
UNMenroll
Total number of students enrolled in University of
New Mexico
CNMenroll
Total number of students enrolled in Central New
Mexico

Mean

Standard
Deviation

Min

Max

94.06

124.38

0

1013

27.66

36.07

0

275

1.18
332.6
81.8
-

1.47
342.13
202.73
-

0
0
0
-

9
2180
2085
-

5.63

2.5251

0

8.75

3.04

1.8557

0

10.04

2.75

2.1598

0

7.6

3.99

2.108

0

9.35

4.71

2.1512

0

10.04

8.88
125.03
259.35
30.78

4.174
0.02
0.0275
771.67

0
0
0
0

12.04
1819
1751
23111

28.86

438.18

0

10944
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0.2044
0.1131
0.1033
0.1511
0.1619
- 0.0641
- 1.951E-4
3.159E-4
0.2681
- 0.4646

2.2889

9355
-

Intercept

AIC
DIC

Estimates

SigInt
LnPop
LnBasic
LnRetail
LnService
LnMedInc
SFDU
MFDU
CountyBER
CountyVAL

Variables

< 0.001

< 0.001
0.0002
< 0.001
< 0.001
< 0.001
< 0.001
0.1748
0.1011
0.0046
0.0020

P-value

Non-Bayesian NB Model
(Model-5a)

6637

0.9874

0.2344
0.1203
0.1087
0.1994
0.2237
- 0.0357
- 1.09E-4
2.20E-4
0.2532
- 0.4256

Mean

0.1362

0.0302
0.032
0.0261
0.029
0.0254
0.0125
1.66E-4
2.12E-4
0.099
0.1675

Std. Dev.

0.7385

1.255

Bayesian Credible
Interval
2.5%
97.5%
0.1804
0.297
0.0536
0.1709
0.0603
0.1583
0.1412
0.2529
0.1748
0.2715
- 0.0595
- 0.01042
- 4.29E-4
2.03E-04
- 2.22E-4
6.13E-04
0.0686
0.4733
- 0.7553
- 0.1075

Bayesian model without accounting spatial
correlation (Model-5b)

Table 5: Parameter Estimates from Total Crash Models

5788

2.184

0.2028
0.0668
0.0606
0.124
0.1781
- 0.021
1.59E-4
4.00E-5
- 0.4514
- 0.7375

Mean

0.1766

0.0274
0.0318
0.0265
0.0257
0.0281
0.0197
1.38E-4
1.91E-4
0.2228
0.6007

Std. Dev.

1.754

2.528

Bayesian Credible
Interval
2.5%
97.5%
0.1529
0.261
0.0111
0.1265
0.0113
0.115
0.0716
0.1706
0.1254
0.2337
-0.0582
0.01493
- 1.03E-4
4.39E-4
- 3.40E-4
4.21E-4
- 0.8486
0.1459
- 1.992
0.4361

Bayesian model accounting spatial correlation
(Model-5c)
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0.1943
0.1015
0.0916
0.1421
0.1486
- 0.056
- 1.885E-4
3.639E4
0.1451
- 0.4466

1.3229

7273
-

Intercept

AIC
DIC

Estimates

SigInt
LnPop
LnBasic
LnRetail
LnService
LnMedInc
SFDU
MFDU
CountyBER
CountyVAL

Variables

< 0.001

< 0.001
0.0008
0.0003
< 0.001
< 0.001
< 0.001
0.1831
0.0526
0.1238
0.0031

P-value

Non-Bayesian NB Model
(Model-6a)

5533

0.3129

0.2088
0.1062
0.0888
0.1827
0.1959
- 0.0416
- 1.14E-4
2.63E-4
0.169
- 0.4153

Mean

0.1366

0.0311
0.0324
0.0277
0.0270
0.0293
0.0151
1.55E-4
2.17E-4
0.109
0.1697

Std. Dev.

0.0313

0.5721

Bayesian Credible
Interval
2.5%
97.5%
0.1472
0.2704
0.0389
0.1696
0.0321
0.1425
0.1288
0.2329
0.1427
0.2569
-0.0682
- 0.0088
- 4.20E-4
1.81E-4
- 1.66E-4
6.77E-4
- 0.0506
0.3824
- 0.7523
- 0.0776

Bayesian model without accounting spatial
correlation (Model-6b)

Table 6: Parameter Estimates from Severe Crash Models
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1.385

0.1881
0.0545
0.0461
0.128
0.1432
- 0.0155
1.05E-4
9.38E-5
- 0.5593
- 0.8207

Mean

0.2949

0.0268
0.0413
0.0259
0.0253
0.0282
0.0204
1.61E-4
1.90E-4
0.3116
0.5854

Std. Dev.

0.8422

1.968

Bayesian Credible
Interval
2.5%
97.5%
0.1358
0.2407
- 0.0232
0.1335
- 0.0049
0.0967
0.0759
0.1776
0.0883
0.198
- 0.0546
0.0275
- 2.06E-4
4.03E-4
- 2.80E-4
4.69E-4
- 1.134
0.0634
- 1.986
0.278

Bayesian model accounting spatial correlation
(Model-6c)

82

16

Total Crash
Forecasts
Negative
Binomial Model
Spatial Bayesian
Model
Non-Spatial
Bayesian Model

Total Crash
Forecasts
Negative
Binomial Model
Spatial Bayesian
Model
Non-Spatial
Bayesian Model

Total Crash
Forecasts
Negative
Binomial Model
Spatial Bayesian
Model
Non-Spatial
Bayesian Model

20162020
14.42
7.34
14.92

2.05

4.35

14.92

4.35

20112015
6.49

7.34

2.05

9.55

4.14

20162020
14.42

5.34

2.15

20112015
6.49

20162020
10.75

20112015
6.98

28.51

13.19

20212025
22.23

28.51

13.19

20212025
22.23

16.6

9.55

20212025
15.99

40.04

18.08

20262030
30.31

40.67

18.12

20262030
30.75

23.54

13.53

20262030
21.02

Alternate 3 Scenario
20312036Severe Crash
2035
2040
Forecasts
37.94
45.42
Negative
Binomial Model
22.52
26.45
Spatial Bayesian
Model
51.14
61.41
Non-Spatial
Bayesian Model

Alternate 2 Scenario
20312036Severe Crash
2035
2040
Forecasts
38.17
45.52
Negative
Binomial Model
22.34
26.26
Spatial Bayesian
Model
51.18
62.14
Non-Spatial
Bayesian Model

Alternate 1 Scenario
20312036Severe Crash
2035
2040
Forecasts
26.31
30.54
Negative
Binomial Model
17.27
20.36
Spatial Bayesian
Model
30.21
35.88
Non-Spatial
Bayesian Model

Table 7: Percent Increase of Crashes for Different Scenarios in Five-Year Interval

6.75

3.7
12.61

7.34

18.4

10.68

24.05

13.85

28.84

16.45

9.98

5.09

20.91

10.2

31.08

14.64

39.79

18.41

48.95

21.95

1.79

0.57

9.98

5.09

20.91

10.2

30.39

14.54

39.59

18.48

83

17

48.07

21.97

2011- 2016- 2021- 2026- 2031- 20362015 2020 2025 2030 2035 2040
5.17
12.39 19.68 27.5
34.96 42.48

1.79

0.57

2011- 2016- 2021- 2026- 2031- 20362015 2020 2025 2030 2035 2040
5.17
12.39 19.68 27.93 35.12 42.41

2.41

0.79

2011- 2016- 2021- 2026- 2031- 20362015 2020 2025 2030 2035 2040
5.67
9.41
14.34 19.07 24.14 28.24

Total Crash
Forecasts
Alternate 1
Scenario
Alternate 2
Scenario
Alternate 3
Scenario

Total Crash
Forecasts
Alternate 1
Scenario
Alternate 2
Scenario
Alternate 3
Scenario

10.18
10.18

2.28

2.28

7.79

2.51

20162020
18.9

7.79

2.51

20112015
8.73

20162020
4.79

20112015
2.15

21.04

21.04

20212025
27.96

13.33

13.32

20212025
8.58

32.95

32.16

20262030
36.42

17.58

17.66

20262030
12.13

41.86

41.5

20312035
45.63

21.55

21.4

20312035
15.26

Sandoval County
2036Severe Crash
2040
Forecasts
55.17
Alternate 1
Scenario
49.24
Alternate 2
Scenario
50.45
Alternate 3
Scenario

Bernalillo County
2036Severe Crash
2040
Forecasts
17.56
Alternate 1
Scenario
24.9
Alternate 2
Scenario
24.92
Alternate 3
Scenario
5.65

5.65

10.54

10.54

14.41

14.58

18.03

18.01

21.16

21.3

0.81

0.81

7.41

7.41

15.51

15.51

24.4

23.66

30.9

30.52

84

18

36.93

36.1

2011- 2016- 2021- 2026- 2031- 20362015 2020 2025 2030 2035 2040
6.06
14.16 20.89 27
33.98 40.58

1.12

1.12

2011- 2016- 2021- 2026- 2031- 20362015 2020 2025 2030 2035 2040
0.89
3.33
6.65
9.69
12.37 14.41

Table 8: Percent Increase of Crashes in Bernalillo and Sandoval Counties Based on Spatial Poisson-Lognormal Model Forecast (Predictions
Calculated from the Region-Wide Model)
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Table 10: Crash Models Developed Specific for Sandoval County
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Table 9: Crash Models Developed Specific for Bernalillo County
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Sandoval County - Total Crash Model (Model-9a)
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Bernalillo County - Total Crash Model (Model-8a)
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Table 11: Correlation matrices for Crash Models Developed Specific for Bernalillo and Sandoval County
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Table 12: Percent Increase of Crashes in Bernalillo and Sandoval Counties Based on Spatial Poisson-Lognormal Model Forecast (Predictions
Calculated from Each County-Specific Model)

FIGURES

Figure 1: Study Area
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UrbanSim

Cube

• OPUS starts with 2012 Base year data and continues to forecast until 2025.
• At 2025 SE data are generated and exported to Cube to run TDM for that year

• Cube uses 2025 SE data as one of the inputs and runs TDM model representing the
corresponding scenario for year 2025.
• After the run completes Travel Time Matrix is then exported back to OPUS.

• OPUS runs from 2026 to 2040 using the 2025 Travel Time data that was output from
the 2025 TDM. At the year 2040 OPUS generates 2040 SE data and feeds it back to Cube
UrbanSim to run TDM for year 2040.

Cube

• At this step 2040 SE data is used as one of the inputs for the 2040 Travel Demand
scenario.
• Like before, once TDM run is completed, Cube exports the Travel Time Matrix for 2040
to OPUS.

• OPUS receives 2040 Travel Time from Cube and ends at year 2040.

UrbanSim

Figure 2: UrbanSim-Cube interaction
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Appendix E: REMI Transight Technical Document
Overview of the REMI Transight Model1
The REMI model incorporates aspects of four major modeling approaches: Input-Output,
General Equilibrium, Econometric, and Economic Geography. Each of these methodologies has
distinct advantages as well as limitations when used alone. The REMI integrated modeling
approach builds on the strengths of each of these approaches.
The REMI model, at its core, has the inter-industry relationships found in Input-Output models.
As a result, the industry structure of a particular region is captured within the model, as well as
transactions between industries. Changes that affect industry sectors that are highly
interconnected to the rest of the economy will often have a greater economic impact than
those for industries that are not closely linked to the regional economy.
General Equilibrium is reached when supply and demand are balanced. This tends to occur in
the long run, as prices, production, consumption, imports, exports, and other changes occur to
stabilize the economic system. For example, if real wages in a region rise relative to the U.S.,
this will tend to attract economic migrants to the region until relative real wage rates equalize.
The general equilibrium properties are necessary to evaluate changes such as tax policies that
may have an effect on regional prices and competitiveness.
REMI is sometimes called an “Econometric model,” as the underlying equations and responses
are estimated using advanced statistical techniques. The estimates are used to quantify the
structural relationships in the model. The speed of economic responses is also estimated, since
different adjustment periods will result in different policy recommendations and even different
economic outcomes.
The New Economic Geography features represent the spatial dimension of the economy.
Transportation costs and accessibility are important economic determinants of interregional
trade and the productivity benefits that occur due to industry clustering and labor market
access. Firms benefit having access to a large, specialized labor pool and from having access to
specialized intermediate inputs from supplying firms. The productivity and competitiveness
benefits of labor and industry concentrations are called agglomeration economies, and are
modeled in the economic geography equations.
The REMI model consists of thousands of simultaneous equations with a structure that is relatively
straightforward. The exact number of equations used varies depending on the extent of industry,
demographic, demand, and other detail in the model. The overall structure of the model can be
summarized in five major blocks: (1) Output and Demand, (2) Labor and Capital Demand, (3) Population

1

The information contained in this technical appendix largely comes from REMI directly either through their
technical documents, their webpage (www.remi.com), or the Transight model itself.
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and Labor Supply, (4) Compensation, Prices and Costs, and (5) Market Shares. The blocks and their key
interactions are shown in Figure 2.

Figure 2: REMI Model Linkages

Block 1. Output and Demand
This block includes output, demand, consumption, investment, government spending, import,
commodity access, and export concepts. Output for each industry in the home region is determined by
industry demand in all regions in the nation, the home region’s share of each market, and international
exports from the region.
For each industry, demand is determined by the amount of output, consumption, investment, and
capital demand on that industry. Consumption depends on real disposable income per capita, relative
prices, differential income elasticities, and population. Input productivity depends on access to inputs
because a larger choice set of inputs means it is more likely that the input with the specific
characteristics required for the job will be found. In the capital stock adjustment process, investment
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occurs to fill the difference between optimal and actual capital stock for residential, non-residential, and
equipment investment. Government spending changes are determined by changes in the population.

Block 2. Labor and Capital Demand
The Labor and Capital Demand block includes the determination of labor productivity, labor
intensity, and the optimal capital stocks. Industry-specific labor productivity depends on the
availability of workers with differentiated skills for the occupations used in each industry. The
occupational labor supply and commuting costs determine firms’ access to a specialized labor
force.
Labor intensity is determined by the cost of labor relative to the other factor inputs, capital and
fuel. Demand for capital is driven by the optimal capital stock equation for both non-residential
capital and equipment. Optimal capital stock for each industry depends on the relative cost of
labor and capital, and the employment weighted by capital use for each industry. Employment
in private industries is determined by the value added and employment per unit of value added
in each industry.
Block 3. Population and Labor Supply
The Population and Labor Supply block includes detailed demographic information about the
region. Population data is given for age, gender, and ethnic category, with birth and survival
rates for each group. The size and labor force participation rate of each group determines the
labor supply. These participation rates respond to changes in employment relative to the
potential labor force and to changes in the real after-tax compensation rate. Migration includes
retirement, military, international, and economic migration. Economic migration is determined
by the relative real after-tax compensation rate, relative employment opportunity, and
consumer access to variety.
Block 4. Compensation, Prices and Costs
This block includes delivered prices, production costs, equipment cost, the consumption
deflator, consumer prices, the price of housing, and the compensation equation. Economic
geography concepts account for the productivity and price effects of access to specialized labor,
goods, and services.
These prices measure the price of the industry output, taking into account the access to
production locations. This access is important due to the specialization of production that takes
place within each industry, and because transportation and transaction costs of distance are
significant. Composite prices for each industry are then calculated based on the production
costs of supplying regions, the effective distance to these regions, and the index of access to
the variety of outputs in the industry relative to the access by other uses of the product.
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The cost of production for each industry is determined by the cost of labor, capital, fuel, and
intermediate inputs. Labor costs reflect a productivity adjustment to account for access to
specialized labor, as well as underlying compensation rates. Capital costs include costs of nonresidential structures and equipment, while fuel costs incorporate electricity, natural gas, and
residual fuels.
The consumption deflator converts industry prices to prices for consumption commodities. For
potential migrants, the consumer price is additionally calculated to include housing prices.
Housing prices change from their initial level depending on changes in income and population
density.
Compensation changes are due to changes in labor demand and supply conditions and changes
in the national compensation rate. Changes in employment opportunities relative to the labor
force and occupational demand change determine compensation rates by industry.
Block 5. Market Shares
The market shares equations measure the proportion of local and export markets that are
captured by each industry. These depend on relative production costs, the estimated price
elasticity of demand, and the effective distance between the home region and each of the
other regions. The change in share of a specific area in any region depends on changes in its
delivered price and the quantity it produces compared with the same factors for competitors in
that market. The share of local and external markets then drives the exports from and imports
to the home economy.
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Overview and Purpose
Planning for global climate change requires both adapting our human environment to emerging climate
conditions and mitigating our contribution to climate change from greenhouse gas (GHG) emissions. This
paper focuses on this second component. Scientists are in consensus that climate change has already
begun; if we continue to emit GHGs from fossil fuels at rates similar to today, the severity and rate of
change in the climate will increase.
Findings discussed at the Warsaw Climate Change Conference in 2013 included the need to reduce GHG
emissions quickly in order to stave off a potentially devastating warming of the planet’s mean
temperature ;ŝ͘Ğ͕͘Ϯ϶Žƌϯ͘ϲ϶&Ϳbefore the end of this century. If the world collectively waits too long to
begin significant GHG emissions mitigation efforts, the strategies that will need to be employed to avoid
this difficult future will be more costly, politically challenging, and extreme because the rate of
emissions reduction will need to be considerably higher.
The transportation sector accounts for roughly 30 percent of the overall GHG emissions in the United
States. The other biggest emitters are electricity generation, much of it from buildings, and industry.
Agricultural activities and residential and commercial land use make up the majority of the rest.
The Central New Mexico Climate Change Scenario Planning Project aims to help central New Mexico
identify workable strategies to reduce the region’s GHG emissions. Transportation and land use
scenarios developed as part of the Mid-Region Council of Governments (MRCOG’s) Metropolitan
Transportation Plan can be evaluated for their ability to both mitigate emissions and adapt the region to
new climate change futures expected during the next 30 years or more.
Due to these challenges and opportunities, the Project created a Greenhouse Gas Emissions Mitigation
Technical Committee to:
1. Determine which transportation-related GHG emission reduction strategies could work/be
effective in the central New Mexico region;
2. Prioritize identified strategies on potential impact and on feasibility;
3. Identify what data/tools are available to MRCOG and regional partners to measure strategies;
and
4. Work with the consultant team to integrate these strategies into MRCOG’s modeling
environment for evaluation.
The list of strategies in this document is derived from those described in the Federal Highway
Administration’s Reference Sourcebook for Reducing Greenhouse Gas Emissions
(http://www.fhwa.dot.gov/environment/climate_change/mitigation/resources_and_publications/refere
nce_sourcebook/) and the Cambridge Systematics report Moving Cooler: An Analysis of Transportation
Strategies for Reducing Greenhouse Gas Emissions published by the Urban Land Institute in 2009, as well
as additional strategies discussed by members of the Mitigation Technical Committee for the Project.
Transportation-related strategies to reduce GHG emissions include 1) vehicle technology and policy
strategies to improve the fuel-efficiency and reduce emissions from vehicles, 2) fuel technology
strategies to reduce the carbon content of fuels, 3) travel activity strategies that seek to reduce the
vehicle miles travelled (VMT) of the population, and 4) vehicle and system operations strategies that
1
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improve traffic flow and reduce emissions from vehicle idling. The first two strategies are important for
meeting GHG emission reduction targets but for the most part are being addressed at a nationwide or
global scale and are not significantly influenced by regional planning with a couple of exceptions
mentioned later in this paper. Therefore, the final two strategies are those that the Project is primarily
interested in investigating for applicability to Central New Mexico.
Travel activity is influenced by the land use that generates trips and the modes of transportation
available to individuals who make those trips. For this reason, both transportation and land use
strategies can be effective in reducing vehicle miles travelled and will be considered for analysis in the
scenario planning project. The effects of strategies on GHG emission reduction will range in size and
cost to implement and will be effective at different time scales. The scenario planning work will evaluate
transportation and land use development scenarios on per-capita GHG emission rates in the region for
2020, 2030, and 2040. The region can evaluate GHG emission reduction strategies on 1) the degree to
which they reduce per capita emissions, on 2) their cost-effectiveness in doing so, and on 3) how quickly
they can be implemented.
For each general strategy listed in this document, there is a short synthesis of current and expected
policy and programmatic activity in the Central New Mexico region and its potential to help implement
these emissions reduction strategies. These potential applications were developed by consulting existing
plans and policy documents, through discussions with technical stakeholders in the region, and from the
discussion of the Greenhouse Gas Emissions Mitigation Technical Committee in winter 2013-14. These
strategies have different implementation horizons and costs associated with them and most have other
benefits beyond GHG emissions reduction, which are characterized in this document by the 2040 Draft
Objectives for the 2040 Metropolitan Transportation Plan that they support beyond air quality and
emissions reduction. As of March 2014, these objectives include:
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Maintain existing infrastructure
Manage congestion and enhance operations
Expand multimodal transportation options
Support efficient freight movement
Promote development in activity centers and key corridors
Enhance the flow of goods and services
Ensure affordable housing and transportation options
Improve air quality
Conserve water resources
Prepare for climate uncertainties
Minimize footprint of new development
Improve access to employment sites, services, and recreational opportunities
Encourage a mix of land uses in appropriate locations
Provide healthy, safe, and convenient travel options

In general, most of the strategies described in this document will be considered for potential application
in Central New Mexico and, with MRCOG’s concurrence, could be included in the region’s Metropolitan
Transportation Plan. The matrix at the end of this document (Appendix A) summarizes several of the
strategies for quick reference and how they may be evaluated for their effectiveness in reducing GHG
emissions in the region using the region’s integrated land use/transportation models or through offmodel analysis.

2
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Land Use Strategies
Some land use patterns are more transportation-efficient, in terms of the number and distance of trips
they generate in order for people to conduct regular business, than others. A more efficient land use
pattern in a defined area would be characterized by a higher overall residential population density and a
high diversity of land use types (residential, commercial, employment) with urban design elements that
connect these uses and activities together in such a way as to reduce the distance between trip origins
(i.e., home) and destinations (i.e., work or shopping), thereby reducing the need and appeal of driving,
which in turn would increase the appeal of other modes of transportation. Land use strategies like these
may include:
x

Zoning changes at the municipal level to allow for greater densities and a mix of land use types
in areas with high quality transit service. Zoning changes to allow for more flexible and high
density development could be pursued throughout the region. For example, to encourage
transit-oriented development (TOD), a municipality can create a TOD overlay district in the
city’s zoning plan, or can require extra review through a planned unit development process.
Some cities have partially replaced traditional Euclidian zoning in favor of form-based zoning,
which considers the relationship between buildings and the public realm from an urban design
perspective, which can be useful in creating the walkable communities required for successful
TOD. However, TOD can be successful in any zoning paradigm. Form-based zoning could also be
used to allow for higher residential densities and greater mix of use in existing neighborhoods,
particularly near existing activity centers.
1. Potential Program in New Mexico: Zoning is the purview of local governments; however
the development of the transportation strategies in the MTP can be an excellent
opportunity for cities to reconsider existing zoning. MRCOG’s Land Use Integration
Committee was set up to better link transportation and land use strategies. The City of
Albuquerque, for instance, could conduct station-area planning around any proposed new
high capacity transit investment, like Bus Rapid Transit.
The City of Albuquerque and Bernalillo County will begin an update to their comprehensive
plan in 2014. The plan update may also result in a Unified Development Ordinance which
would address issues such as parking requirements, density, and overly burdensome
regulations in some of the sector development plans.
The City recently updated its zoning code to allow for up to 75 units/acre of multi-family
development in C-1 and C-ϮǌŽŶŝŶŐǁŝƚŚŝŶϲϲϬ͛ŽĨƚƌĂŶƐŝƚĐŽƌƌŝĚŽƌƐ͕ŽƌŝŶĚĞƐŝŐŶĂƚĞĚĂĐƚŝǀŝƚǇ
centers or Metropolitan Redevelopment Areas. The policy change removes some barriers to
development, including an expedited review process. There are signs the policy change is
being utilized, but it is still early in the process.
2. Responsibility of: Municipalities.
3. Timeframe: A comprehensive plan update will occur in the near-term. The timing of the
update will allow for recommendations from the 2040 MTP to be fully integrated. The
results from an emissions standpoint would not be realized until the long-term.
4. Rough Cost Estimate: NA.
3
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5. Other Benefits:
a. Promotes development in centers and corridors
b. Minimizes footprint for new development
c. Encourages a mix of land uses in appropriate locations
d. Provides healthy travel options because of the reduction in distances for many trips
x

Encouragement of urban infill development in areas that are already transportation-efficient
or have the potential to become so through various means such as tax incentives for brownfield
cleanup and public-private partnerships to create the right market conditions for development
to thrive.
1. Potential program in New Mexico: The City of Albuquerque has identified Metropolitan
Redevelopment Areas in which the City can purchase land, declare it blighted, and donate
the properties to developers to stimulate reinvestment. This form of public-private
partnership is leading to new development Downtown and along critical transit corridors.
Accessory dwelling units are one way to gently increase density. Many sector plans have
made them allowable; however, the City’s zoning code does not currently allow for an
additional kitchen in a detached unit. Changes may be considered in the upcoming Unified
Development Ordinance, or through an amendment to the 2C zoning classification.
The City of Albuquerque’s Development Process Manual provides standard guidelines for
development and contains parking and other requirements that can make infill
development challenging. The DPM may be revised to create more flexible design standards
to encourage infill.
Impact fees in most parts of the region have been waived or substantially reduced in
response to the recession to encourage near-term development.
The Village of Los Lunas has established mixed-use districts around transit stations but has
not observed resulting investments. The Village is investing in alternative modes and civic
infrastructure in those areas to try to stimulate development.
2. Responsibility of: Local jurisdictions including the City of Albuquerque and Bernalillo
County, private developers, local Chamber of Commerce, and the Urban Land Institute
could be partners in creating an effective infill development encouragement strategy in the
old urban core.
3. Timeframe: Medium-term.
4. Rough Cost Estimate: NA.
5. Other Benefits:
a. Promotes development in centers and corridors
b. Minimizes footprint for new development
c. Encourages a mix of uses
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x

Transit-oriented development entails planning for new neighborhoods along existing or
proposed high capacity transit lines to encourage transit usage and allow some of the
characteristics found in older walkable transit-oriented neighborhoods.
1. Potential program in New Mexico: Limited transit-oriented planning has been undertaken
at the municipal level. The Albuquerque-Bernalillo County Comprehensive Plan does identify
transit centers and corridors around which higher density development may be pursued.
However, development costs along many of these corridors are higher than the potential
revenue.
Rio Metro conducted a series of station area plans around Rail Runner stations, some of
which have been implemented to a greater degree than others. There are also three
ongoing BRT studies that contain land use components to understand redevelopment
potential along the proposed transit lines. These three potential BRT lines along with the
Rail Runner Commuter Rail can be the resource around which new development in the
region can be targeted. These three lines are a) the Central Avenue Rapid Ride, b) Paseo del
Norte, and 3) UNM-Sunport. Much of these corridors traverse existing developed
neighborhoods but there are some potential alignments that include areas with
development potential. These new developments can be carefully planned for high
residential densities, land use mix, and well-connected walking paths.
There have not been many coherent long-range transit planning efforts to date. However,
the 2040 MTP can be a first step towards identifying the role transit can play in the region.
Rio Metro is also about to undertake a visioning process to determine its long-term
priorities.
2. Responsibility of: The City of Albuquerque, private developers, local Chamber of Commerce,
and the Urban Land Institute and Rio Metro could be partners in creating a strategy for the
development of land around Rail Runner and proposed BRT station areas.
3. Timeframe: Medium-term.
4. Rough cost estimate: NA.
5. Other benefits:
a. Expands transportation options
b. Promotes development in centers in corridors
c. Considers water resources
d. Minimizes footprint for new development
e. Encourages a strategic mix of land uses
f. Offers affordable housing and transportation options
g. Improves access to employment sites, services, and recreational opportunities
h. Provides healthy transportation options by enabling more nonmotorized trips to
and from transit

x

Building design standards that require new and retrofitted buildings to have “pedestrianfriendly” design elements, such as short building setbacks and high window to façade ratios.
5
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1. Potential program in New Mexico: While the responsibility of regulating building design
standards lies with the most local jurisdictions and not in regional planning, the
Metropolitan Transportation Plan could identify pedestrian commercial corridors along
transit lines and recommend design elements that support a healthy pedestrian
environment. MRCOG has developed a Pedestrian Composite Index that measures barriers
and generators of pedestrian activity along a corridor, while the under-development LRTS
guide will provide guidance on more pedestrian-friendly design. Ultimately, the local
jurisdictions would need to develop such a code change to require new buildings to be
designed with a pedestrian orientation. These design elements are best if they are vague
enough to allow for a variety of approaches to building design so long as they retain a few
important features that help make a street inviting to walk along. The MTP could
recommend that efforts to revise the zoning code to include some guidance or
requirements for pedestrian-friendly design in a future Unified Development Ordinance.
2. Responsibility of: Local municipalities.
3. Timeframe: Short-term.
4. Rough cost estimate: NA.
5. Other benefits:
a. Expands transportation options
x

Development of urban growth boundaries or infrastructure dependent growth policies that
limit the areas within which future urban development can occur can keep VMT growth down
by supporting higher-density infill development.
1. Potential program in New Mexico: The Albuquerque metropolitan area is already partially
bounded by various sovereign Pueblos, Kirkland Air Force Base, and the Sandia and
Manzano Mountains. The existence of these undevelopable areas helps to hold in some
development within a certain footprint. However, it has also led most development to
expand out to the west of the urban core across the Rio Grande where there are few
geographic limits to new development. This is a development pattern that is difficult to
service with transportation infrastructure because of the presence of the river. In addition,
the pattern of development in this area has been highly dispersed and unconnected. The
drawbacks to such a land use development pattern include traffic congestion, since a
disproportionate amount of traffic must use a few main arterials, and inefficient water
consumption. The City of Albuquerque and Bernalillo County have an opportunity to guide
development more carefully through their comprehensive planning process and can
consider such tactics.
Urban growth boundaries may not be viable in New Mexico. However, the region can
explore concentrating growth in urban growth investment areas where infrastructure
already exists and through general infrastructure-dependent growth policies. For example,
Albuquerque’s water utility authority only serves certain water zones that are based on
elevation because it is a gravitational system. Similarly, the water authority will only
authorize leapfrog developments that have a well. Rio Rancho has a similar system of water
zones and development does not occur when there is no water available. The combination
ϲ
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of water zones, tribal lands, and physical boundaries therefore create a series of de-facto
growth boundaries.
The notion of return on investment of infrastructure is also relevant and agencies are
increasingly limited in available funding for infrastructure maintenance and improvements.
One approach the region could take is to enable local municipalities to better account for
the lifecycle costs of infrastructure to support different kinds of development, not just the
costs of initial construction which are often borne by developers.
2. Responsibility of: Bernalillo County and cities.
3. Timeframe: Medium-term.
4. Rough cost estimate: Infrastructure-dependent growth policies and urban growth
boundaries both may result in lower costs for providing public infrastructure to serve
growing communities. However, urban growth boundaries, when not applied with
aggressive affordable housing programs, may result in higher housing costs.
5. Other Benefits:
a. Maintains existing infrastructure
b. Considers water resources
c. Prepares for climate uncertainties
d. Minimizes footprint for new development

Integrating Transportation Investments with Land Use Strategies
For land use strategies like those described above to reduce energy consumption and GHG emissions,
they must be complemented with investments in transportation infrastructure that support the use of
modes of transportation other than driving in single-occupant vehicles (SOV). Some of these strategies
could be pursued without complimentary land use strategies but they will have less impact on percapita vehicle miles traveled if the automobile orientation of the land use in the region does not change.
These investments may include:
x

Bicycle and pedestrian infrastructure improvements to increase the appeal and safety of
walking and bicycling. These investments may involve retrofitting existing streets to include
sidewalks and safer roadway crossings for pedestrians. The investments could also include
developing a network of on-road bicycle facilities like bike lanes, cycle tracks, and traffic calming
complemented by the construction of off-road bicycle trails. Retrofitting the urban environment
for safer and more comfortable walking and bicycling will also improve the conditions for
successful transit operations as more people would be likely to take transit if there were safe
and comfortable pathways to it.
1. Potential program in New Mexico: MRCOG already has a good base from which to identify
investments in better roads and trails for bicycle commuting and walking through its Project
Prioritization Process. The last MTP included a proposed bicycle system which has been
mapped. This system includes the existing network plus planned investments. It also
identifies gaps and barriers for which no treatment has been proposed but that require
attention:
7
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http://www.mrcognm.gov/images/stories/pdf/transportation/2035_mtp/Final_Approved/2035_Poster_LRBS_
Adopted_Doc.pdf. The region can improve its bicycling network for transportation by
prioritizing these investments, particularly those that improve connectivity to areas of
greater land use concentration like TODs or other focus areas that the plan identifies.
2. Responsibility of: City public works departments and planning departments will have
primary responsibility for implementing the bicycle plan. MRCOG plays an important role in
the development of a bicycle system by programming Federal funding for transportation
projects. These projects may receive STP, CMAQ HSIP or TAP funds from MAP-21, but they
can also be funded through local initiatives.
3. Timeframe: Medium-term. Bicycle and pedestrian projects can be programmed in the TIP
upon completion of the MTP and be developed as early as 2020.
4. Rough cost estimate: Trails have a moderate to high cost so should be carefully considered
before prioritizing investment in them. Better allocation of space on roads with the addition
of bike lanes through lane narrowing or road diets and other on-road treatments are
comparatively inexpensive ways to improve the bicycling environment in the city though
they may not appeal to as wide a range of the bicycling public. Albuquerque already has
experience with these kinds of treatments that both make the bicycling network safer but
also help to identify it to potential bicyclists.
5. Other benefits:
a. Manages congestion and enhances operations
b. Expands transportation choices
c. Improves access to employment sites, services and recreational opportunities
d. Provides safe travel options
e. Provides healthy travel options
f. Offers affordable transportation and housing options
x

Improving public transportation with high-frequency, reliable, and fixed route transit service.
Investments in expanding public transportation may include a denser network of bus service
operating at higher frequencies, or may include the construction of a light rail (LRT) or bus rapid
transit (BRT) network to serve high-density mixed-use areas and connect major employment
centers, activity centers, and residential areas. Investments in fixed public transit like BRT or LRT
have been shown to better influence land use development than relying solely on improving
regular bus operations, but both improve the effectiveness of the transit system to meet
regional travel needs.
1. Potential program in New Mexico: The Albuquerque metro area has seen a dramatic rise in
overall public transit usage in the last decade, which indicates that transit can serve a critical
role in reducing dependency on single-occupancy vehicles in the region. The Rail Runner
provides long-distance north-south commuter service from communities south of
Albuquerque to Santa Fe, while three BRT-like Rapid Ride routes were introduced by ABQ
Ride between 2004 and 2009. Three BRT studies are ongoing (two led by the Rio Metro
Regional Transit District and a third led by ABQ Ride).
8
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The 2035 MTP established river crossing mode share goals where 10% of all trips across the
river should be made by transit by 2025 and 20% of all trips by 2035. To support that goal
the Metropolitan Transportation Board approved a policy to sub-allocate 25% of Federal
discretionary funds programmed through the Transportation Improvement Program to
transit projects that support the mode share goals.
Rio Metro RTD is funded in part by a 1/8-cent GRT. The RTD has the authority to tax up to ½cent to generate additional revenue, but any increase must be approved in a countywide
vote.
Two of the three BRT studies could result in a Small Starts application for FTA funding in fall
2014. The scope of the application(s) is yet to be determined, although it is likely that only
one proposal will be submitted for the region.
2. Responsibility of: Rio Metro and ABQ Ride are the transit providers who are responsible for
the planning and operations of their systems. Successful applications for Federal funding
include significant land use coordination to ensure that new BRT lines will result in transitoriented development that will reduce per-capita VMT. Land use planning at this scale is the
responsibility of city planning departments.
3. Timeframe: Medium term.
4. Rough cost estimate: Medium. BRT is proving to be a more popular concept in the region
than light-rail. One advantage of BRT is that it has a relatively low implementation cost and
can have many of the same benefits as rail. Proper BRT planning requires coordination
between jurisdictions, public works departments and planning departments. Both Rio Metro
and ABQ Ride receive FTA 5307 operating funds. Additional revenue for ABQ Ride comes
from the City of Albuquerque while Rio Metro generates about $20 million per year in GRT
revenue (one half is allocated for Rail Runner operations, while the other half funds regional
bus transit and demand response services). The TIP sub-allocation now provides an
ĂĚĚŝƚŝŽŶĂůΨϲ͘ϱŵŝůůŝŽŶĂŶŶƵĂůůǇŝŶƌĞůŝĂďůĞĐĂƉŝƚĂůĨƵŶĚŝŶŐ͘
5. Other Benefits:
a. Expands transportation options
b. Promotes development in centers and corridors
c. Improves access to employment sites, services and recreational opportunities
d. Offers affordable transportation and housing options
x

Instituting routine accommodation of bicycles and pedestrians or establishing a Complete
Streets Policy can ensure that future roadway construction and reconstruction investments
result in better environments for walking and bicycling except in a handful of cases where they
are not appropriate. This policy process approach is being adopted by many cities, counties and
states as a way to institutionalize multimodal approaches to transportation facility design.
1. Potential program in New Mexico: Complete Streets ensures roadways are designed with
full consideration of the comfort and safety of all users and of all abilities. The Metropolitan
Transportation Board passed a Complete Streets resolution in 2011 that directs creation of
policy and roadway design guidelines. However, none of the member agencies have passed
9
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the resolution for their jurisdictions. MRCOG has incorporated Complete Streets principles
into its Project Prioritization Process which is utilized in the selection of projects for Federal
funding. Projects that incorporate multi-modal aspects tend to receive higher evaluation
scores and are more likely to receive funding.
The Future Albuquerque Area Bikeways and Streets (FAABS) document is being revised to
include Complete Streets design guidance. The FAABS will be replaced by the Long-Range
Transportation System (LRTS) Guide, which will likely be adopted for the 2040 MTP. LRTS is
intended to provide guidance on roadway design based on the surrounding context,
adjacent land uses, and the role of the facility in the regional transportation network.
2. Responsibility of: Since this is a policy-based strategy for creating multimodal streets,
agencies at every level can institute these policies to apply to processes for which they are
responsible. Cities and statewide transportation agencies can institute a checklist that
requires documentation of the consideration of all users in each project development phase
of every transportation project, and funding agencies like MRCOG can make multimodal
consideration a requirement for receiving funding.
3. Timeframe: Short-term. This is an approach that can begin to show results once a good
policy is developed.
4. Rough cost estimate: Low. One of the benefits of a Complete Streets approach to
multimodal transportation development is that by incorporating bicycling and walking into
routine project development, decisions about the proper type of bicycle and pedestrian
infrastructure can take into account the full range costs and benefits early in the scoping of
projects. Early planning like this typically results in more cost-efficient multimodal
transportation investments than adding in infrastructure after a road is built.
5. Other Benefits:
a. Maintains existing infrastructure
b. Expands transportation options
c. Improves access to employment sites, services and recreational opportunities
d. Provides safe travel options
e. Provides healthy travel options
Transportation and land use strategies present the classic chicken and egg conundrum: more
transportation-efficient land use patterns will only have a marginal influence on vehicle travel without
improving public transit and walking and bicycling conditions; however, improvements in transit and
non-motorized conditions will not significantly affect travel behavior if future land use retains the
automobile orientation of the status quo. Pursuing an integrated land use and transportation plan that
ties future transit and non-motorized transportation investments with transportation-efficient land use
patterns will likely have a great effect on per capita GHG emission rates in the future. However, it will
take many years for the full benefits of this approach to be realized. In other words, these strategies
may be the most effective in the long-term to reduce per capita GHG emissions in the region, but only
pursuing these strategies will not likely show much benefit in the short-term (2020) and modest benefit
in the medium-term (2030). MRCOG has the robust capability to test these land use and transportation
strategies in their modelling environment using a sophisticated land use model (UrbanSim) and a travel
demand model (Cube Voyager).
10
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Transportation Demand Management (TDM) Strategies
TDM strategies seek to reduce the demand for driving single-occupant vehicles through various
mechanisms that include incentives to choose alternatives or actions that influence the relative
attractiveness or price of travel by SOVs versus alternatives. TDM strategies often accompany an
investment in an alternative transportation mode such as the provision of a High Occupant Vehicle
(HOV) or High Occupant Toll (HOT) lane or the construction of a new transit line. TDM strategies are
most effective in reducing VMT when implemented as a suite of strategies as opposed to standalone
strategies. While these strategies will not by themselves have as much impact on vehicle travel as
integrated land use and transportation strategies discussed above, they can be implemented relatively
quickly and at a low cost and can begin to show some results much sooner than more ambitious plans.
TDM strategies include:
x

Road pricing (sometimes referred to as “congestion pricing”) partially monetizes the cost of
adding to a congested corridor or area. A handful of large cities have implemented cordon
pricing in their central districts, which are typically historic pre-automobile neighborhoods in
order to reduce the number of vehicles travelling in them. These efforts, which can be found in
London and Stockholm, charge drivers a variable amount to pass through a cordon into the
central district. They have been successful in reducing traffic and resulting congestion and
pollution and increasing alternatives to driving in those few places where they have been
implemented.
Cordon pricing has not been adopted in the United States but several regions here have
constructed HOT lane systems. These systems, which can be found in Southern California,
Denver, and Minneapolis-Saint Paul among others, charge SOV drivers a variable amount to use
a congestion-free lane on the freeway that is free to use for HOVs like carpools or transit
vehicles. The lane is kept free of congestion by increasing the price to SOVs using the lane when
there is higher demand for it and lowering it to little or nothing when the highway is not
congested. Road pricing strategies have been proven to be effective in reducing emissions at
different amounts depending on the context, by incentivizing travel by HOVs, and by marginally
reducing congestion. Some regions, such as Minneapolis-Saint Paul are pursuing regional
highway strategies that restrict any expansion of the highway system to only priced lanes. These
strategies do not attempt to solve congestion through highway building but instead aim to
provide a congestion-free alternative to those who value it enough to pay when faced with the
choice. They also can complement transit improvements by providing congestion-free travel for
express buses that do not pay to use the lane and can incentivize people to make ridesharing
arrangements when traveling in the peak period.
In sum, road pricing strategies provide for a more efficient use of the highway system and can
be an effective means to incentivize travel alternatives. They can also be implemented relatively
quickly compared to many transportation system investment strategies if an existing lane is
converted to a HOT lane. The Urban Land Institute’s Moving Cooler report indicated pricing as
one of the most promising methods for reducing GHG emissions when an existing general
purpose lane is converted to a HOT lane. MRCOG has the ability to evaluate the effect of
implementing HOT lanes through its travel demand model.
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1. Potential program in New Mexico: Because the Albuquerque region does not have an
extensive amount of congestion on its freeway system, this type of strategy may not make
sense in the short-term but can be an approach to consider for future highway investment.
Instead of expanding the number of general-purpose lanes on the freeways to
accommodate traffic growth, the region could instead only construct new lanes as part of a
managed system that is restricted to HOVs and those willing to pay a variable rate toll.
NMDOT is looking at a potential future managed lane system to handle the increased freight
traffic expected through the Albuquerque area.
2. Responsibility of: New Mexico Department of Transportation.
3. Timeframe: Medium and long-term. Priced lanes only work as a partial solution for
congested corridors.
4. Rough cost estimate: Medium. Pursuing a managed lane strategy is less expensive than
pursuing a highway expansion strategy. These strategies allow for a congestion-free
alternative to exist without continuously building more miles of pavement, which is
expensive to build and to maintain. The revenue from the priced lane can be used to fund its
management and to provide express transit service that uses the lane.
5. Other Benefits:
a. Maintains existing infrastructure
b. Manage congestion and enhance operations
c. Expands transportation options
d. Supports efficient freight movement
e. Improves network efficiency to enhance the flow of goods and services
x

High Occupant Vehicle (HOV) facilities include HOV lanes on freeways and carpool incentive
programs at parking garages. HOV lanes are similar to HOT lanes described above except that
they are not priced and are only available for use by vehicles that have a certain number of
occupants. Some regions have 2-person HOV lanes, while others have 3-person HOV lanes. The
severity of congestion on the corridor typically determines the passenger threshold of an HOV
lane. HOV lanes are also used by transit vehicles. Because most vehicle travel is by singleoccupant vehicles, the HOV lane is typically a more reliable and faster alternative to the general
purpose lanes, but unlike HOT lanes, they can become congested if they experience enough
demand.
Areas with high demand for parking and limited space may also provide special rates or parking
spaces to registered carpools. These kinds of programs are typically managed by an employerbased transportation program and are common on university campuses where the university
controls transportation and land use. These programs offer lower rates to registered carpools at
preferred parking locations.
1. Potential program in New Mexico: HOV lanes have been studied at the project level by
NMDOT on various occasions along portions of the Interstate system in the Albuquerque
metro area. This bottom-up approach generally leads to the conclusion that HOV facilities
on a finite portion of the Interstate would not be appropriate. However, if the region were
to develop a plan for a connected HOV network to handle projected travel demand
12
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increases, implementation would be more feasible and allow for it to occur on an
incremental basis if necessary. MRCOG’s regional travel demand model could be used to
identify the most feasible HOV network based on projected traffic and congestion levels.
NMDOT is realistically considering managed lanes as an option on I-40 through Albuquerque
due to the high level of projected demand, particularly for freight travel. Signage would
indicate depending on the time of day if lanes are open to all users, trucks only, or
potentially HOV only.
2. Responsibility of: NMDOT, with support from MRCOG and ABQ Ride or Rio Metro.
3. Timeframe: Medium.
4. Rough cost estimate: Medium-High.
5. Other benefits:
a. Maintains existing infrastructure
b. Manages congestion and enhances operations
c. Expand transportation options
d. Improves network efficiency to enhance the flow of goods and services
x

A parking management and parking pricing strategy is similar to that of road pricing in that it
uses market feedback principles to result in a more efficient use of space, in this case for parked
cars rather than cars traveling along the roadway. Parking spaces are not free to build or to
maintain but this cost is not always passed directly on to users of parking spaces for various
reasons including zoning code regulations that require developers of buildings to include a
minimum number of free parking spaces. Such policies effectively encourage driving by
subsidizing a portion of the trip for SOVs. Cities could instead adopt policies and regulations that
reverse this incentive. An emerging policy idea includes “performance-managed parking” in
which the availability of unoccupied spaces is at 15 percent during peak periods through
variable pricing and “smart parking” in which technologies provide drivers real-time information
on space availability. Parking management and pricing strategies likely have a mixed record in
terms of reducing GHG emissions. They are necessary components of transit-oriented
developments (as described above) and encourage more dense development. Reducing parking
availability may marginally increase emissions if it results in drivers spending more time
searching for parking, but this may be able to be managed with other services like real-time
information.
1. Potential program in New Mexico: Managed parking is appropriate in transit-oriented
development districts, downtowns, universities and any other location with a high demand
for travel and little space for parking. This is a strategy that can go along with a TOD plan.
The most logical locations for parking management programs in the Albuquerque
metropolitan area are the UNM/CNM district and Downtown. In particular, the Downtown
2010 Sector Development Plan eliminates all parking requirements within the planning area.
However, parking is still requested by developers and lenders. Other employment centers
and shopping districts feature a generous supply of parking. Due to the lack of easily
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accessible parking, many businesses have decided to relocate from Downtown to more
suburban-style office parks where parking is abundant.
A more structural approach could be to reduce required parking demands for new
development region-wide or eliminate parking requirements altogether, thus limiting
oversupply and making overall parking management strategies more effective. In addition,
incentives could be offered to redevelop existing surface lots.
2. Responsibility of: City government, business improvement districts.
3. Timeframe: Short-term.
4. Rough cost estimate: Low.
5. Other benefits:
a. Maintains existing infrastructure
b. Improves network efficiency to enhance the flow of goods and services
c. Promotes development in centers and corridors
d. Minimizes footprint for new development
e. Encourage a mix of land uses
x

Car sharing is a successful recent phenomenon in the United States but its adoption rates vary
considerably by location. There are several models of car sharing but they all share in common
the use of one or more vehicles by members of a car sharing organization. Car sharing
effectively reduces the demand for car ownership allowing individual members of a car sharing
organization the ability to forego the purchase of a car or providing multiple driver households
an alternative to purchasing a second vehicle. These arrangements can save households
significant amounts of money and support use of alternative travel modes like transit and
bicycling as people who belong to these organizations do not drive as often as car owners. Car
sharing is a service provided by the private sector but the public can help these organizations to
succeed by offering incentives such as free municipal parking spaces.
1. Potential program in New Mexico: Car sharing companies have some small operations in
Albuquerque such as Enterprise at the University of New Mexico. The City of Albuquerque
could help to create better market conditions for more car sharing in the region by offering
car sharing services free parking spaces in busy areas and at transit stations. Government
agencies can also participate as employer members of car sharing services in place of an
agency vehicle fleet.
2. Responsibility of: Car sharing is always a private enterprise and there are both for-profit and
non-profit models that have proven to be successful in a range of cities. City government
and business improvement districts can help to provide some incentives for car sharing
adoption.
3. Timeframe: Short-term.
4. Rough cost estimate: Low.
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5. Other benefits:
a. Expands transportation options
b. Promotes development in centers and corridors
c. Minimizes footprint of new development
d. Ensures affordable transportation and housing options
x

Bike sharing programs are flourishing in communities throughout the United States. These
systems allow users to purchase a subscription or a daily pass which allows them access to a
fleet of bicycles located within a defined area of a city. There are a handful of bike sharing
models but most are public-private partnerships that cities and regions can facilitate through
funding and/or supporting the installation of infrastructure.
1. Potential program in New Mexico: Bike sharing systems are only successful when there is a
high enough density of bicycles in its service area. The region may want to explore
supporting the development of a bike sharing program in Downtown and the university
area. Eventually, the transit system could be integrated with a bike share program in transitoriented developments so that transit riders could use the bikes to complete the last legs of
their journeys.
A bike share program was nearly implemented in Albuquerque in 2008 with a program
scope and operator identified. Ultimately the program was not implemented and few
formal discussions have followed in the past five years. Interest has been raised recently by
City Council members as well as the Albuquerque/Bernalillo County Air Quality Control
Board. A privately funded and operated program may be the most feasibly approach nearterm.
2. Responsibility of: Bike sharing systems are privately operated but require a lot of
coordination with city public works departments and can be in partnership with the transit
agency.
3. Timeframe: Short-term.
4. Rough cost estimate: Low for public agencies.
5. Other benefits:
a. Expands transportation options
b. Improve access to services and recreational opportunities
c. Provides healthy transportation options
d. Ensures affordable transportation and housing options

x

Ridesharing is the sharing of one vehicle by more than one individual and takes many forms.
Public agencies can encourage ridesharing through implementing road pricing which gives
drivers an incentive to carry passengers during peak hours. The most widespread ridesharing in
the United States occurs along toll corridors such as the Bay Bridge in Oakland-SF, California.
1. Potential Program in New Mexico: MRCOG is not aware of any formal ridesharing programs
in the region. However, there are several new technologies that use social media that are
beginning to show promise in facilitating ride-matching so organizations that operate TDM
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programs such as the University of New Mexico and the Rio Metro TDM program may want
to explore this area further.
2. Responsibility of: Rio Metro, University of New Mexico, private firms.
3. Timeframe: Short-medium term.
4. Rough cost estimate: Low.
5. Other benefits:
a. Manage congestion and enhance operations:
b. Ensures affordable transportation and housing options
x

Employer commuter programs and transportation management associations/organizations
(TMAs, TMOs). Public agencies can directly provide or encourage ridesharing and other travel
modes by facilitating the activities of transportation management associations (TMA). TMAs are
associations of employers in an area that has congestion and/or limited parking. These
organizations promote TDM strategies to encourage ridesharing, the use of transit and other
alternatives to SOVs through incentives such as free or reduced-cost parking for carpools,
incentives for buying transit passes, and other programs aimed at easing the transition to
commuting by alternative modes. Some states, such as Washington, require large employers to
enact a commute trip reduction program using these kinds of incentives.
1. Potential program in New Mexico: ABQ Ride and Rio Metro operate Smart Business
Partnership programs, which both incorporate many TDM-related components. The
programs began as a partnership but progress has not been made on creating a unified TDM
program between the two agencies.
dŚĞZŝŽDĞƚƌŽ^ŵĂƌƚƵƐŝŶĞƐƐWĂƌƚŶĞƌƐŚŝƉƉƌŽŐƌĂŵŝŶĐůƵĚĞƐŽǀĞƌϲϬĞŵƉůŽǇĞƌƐĂŶĚŽĨĨĞƌƐ
three levels of participation. Businesses are asked to provide transit information and/or bike
maps, alternative transportation options, incentives for carpooling, and other measures in
exchange for free advertising on the Rail Runner and other forms of recognition. The
program does not include discounted passes or a guaranteed ride home program for transit
commuters. Rio Metro is in the process of updating its Smart Business Partnership program
and increasing emphasis in newly served markets. Ticket processing is also being updated
which may allow for more flexibility in passes, including discounts and special offers.
ABQ Ride offers discount passes to employers through its version of the Smart Business
WĂƌƚŶĞƌƐŚŝƉƉƌŽŐƌĂŵ͘dŚĞƉƌŽŐƌĂŵ͕ǁŚŝĐŚŚĂƐϭϲϭƉĂƌƚŝĐŝƉĂƚŝŶŐgovernment agencies and
private businesses, only requires interested parties to sign-up but does not require any
additional efforts to participate. ABQ Ride does offer a guaranteed ride home program for
regular transit users who need alternative transportation in the case of an emergency.
Other Rio Metro efforts include marketing, a bike locker program, a summer youth pass,
ĂŶĚƐƉĞĐŝĂůĞǀĞŶƚƐ͘dŚĞďŝŬĞůŽĐŬĞƌƉƌŽŐƌĂŵŝŶĐůƵĚĞƐϭϯϬƵŶŝƚƐĂĐƌŽƐƐϲ-8 stations which are
available for $25 for six months. Usage rates vary with a wait list in several locations. The
summer youth pass offers a highly discounted pass for riders age 10-17 during the summer
months on ABQ Ride, the Rail Runner, and Santa Fe Trails transit system. Participation was
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low in 2013 but the pass will be reestablished in 2014. Special events include National Train
Day, a Christmas-themed ride to Santa’s Village, and additional service for events such as
the Bernalillo Wine Festival. Rio Metro is currently developing a vision for its TDM program
for 2014.
The City of Albuquerque also operates a bicycle TDM program and a bicycle safety education
program to encourage use of alternative modes. The TDM program installs bike lockers and
provides bicycle route maps to area businesses, and installs other bicycle parking facilities in
public spaces.
MRCOG is not aware of location or employer-based TDM programs in the region, other than
the University of New Mexico. It may be advantageous for the business areas from the
downtown area to the Central Avenue corridor to develop a locally-oriented commuter
services program to market ridesharing, transit, bicycling, and walking. The cities or county
can also develop an ordinance to require large employers or building developers to institute
commute trip reduction programs to maintain a certain level of vehicle trips as a condition
for development approval.
2. Responsibility of: Transit agencies, business improvement districts, local government.
3. Timeframe: Short.
4. Rough cost estimate: Low.
5. Other benefits:
a. Promotes development in centers and corridors
b. Offers affordable transportation and housing options
x

Providing transit incentives such as reduced transit fares and transit promotions can result in
GHG emission reductions when they result in more individuals switching to transit from driving,
particularly during the most congested period of the day. One way that some regions have
achieved this is to provide discounted transit packages to major employers, TMO/TMAs, and
schools or to major events.
1. Potential program in New Mexico: Much of the jump in transit ridership in the Albuquerque
region in the last ten years can be attributed to the subsidized transit passes for students
and staff at the University of New Mexico and Central New Mexico Community College.
Reduced transit fares can also be applied to other kinds of well-served locations with high
concentrations of employees. However, there may not be significant room to reduce fares
beyond current levels. Fares for ABQ Ride are quite low compared to other transit providers
($1 per fare; $2 day passes; $30 monthly pass). Since 39% of ABQ Ride users are students,
and most of whom utilize free passes, farebox revenue is a concern. Similarly, farebox
revenue for the Rail Runner accounts for only 11% of operating costs. Fares were increased
in spring 2012, resulting in a drop in ridership but a larger increase in revenue.
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ABQ Ride does offer discount passes to employers as part of a TDM program. There are
opportunities to expand this program and for Rio Metro to offer discount passes on the Rail
Runner as part of its Smart Business Partnership program.
2. Responsibility of: ABQ Rides and Rio Metro.
3. Timeframe: Short.
4. Rough cost estimate: These types of programs must be approached carefully as the reduced
revenue from the farebox can be unsustainable if not applied in the most optimal way. Since
much Federal transit operating assistance is based on ridership, however, increasing your
riders through reducing the fares can allow the region to receive more Federal funding to
help offset the reduction in farebox revenue.
5. Other benefits:
a. Expands transportation options
b. Improves access to employment sites, services and recreational opportunities
c. Ensures affordable transportation and housing options
x

A statewide mileage-based user fee or “wheels” tax on automobiles instead of a fuel tax has
not been successfully implemented in the United States but is being studied by a handful of
states including Oregon and has been recently considered in the San Francisco Bay area. A
mileage-based tax would charge drivers a fee based on the amount of miles they travelled
rather than the amount of gasoline they purchase. The idea behind this strategy is twofold: to
better tie the fee charged to users to their use of the system (the miles they travelled on it) and
to create a more sustainable transportation funding source. Because it has not been widely
adopted throughout the world, the effect of such a funding scheme on VMT and emissions is
unknown but several preliminary studies indicate that there would be a significant effect.
1. Potential program in New Mexico: This kind of strategy has not been implemented to a
great effect anywhere in the United States but New Mexico could begin testing the
feasibility of a mileage-based fee for driving versus a fuel consumption tax. The Statewide
Long-Range Transportation Plan is considering alternative financing approaches and
acknowledges the unsustainability of reliance solely on gas tax revenue.
2. Responsibility of: The fuel tax is collected by the State of New Mexico so any change to
revenue collection in this area would need to be the purview of the State.
3. Timeframe: Medium term.
4. Rough cost estimate: NA.
5. Other benefits:
a. Maintains existing infrastructure
b. Manages congestion and enhances operations
c. Supports efficient freight movement
d. Improves network efficiency to enhance the flow of goods and services
18
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Transportation System Management (TSM) Strategies
Transportation system management (TSM) refers to a set of strategies that largely aim to reduce GHG
emissions by reducing congestion, primarily by improving transportation system efficiency. Congestion
can lead to greater levels of GHG emissions from vehicles because they release more emissions when
idling than when travelling. Some TSM strategies are designed to reduce total and systemic congestion
and improve system-wide efficiency, while other strategies target particularly problematic areas where
improvements could greatly affect congestion, safety, efficiency, and GHG emissions.
x

Traffic signal enhancement is the process of improving the operations, maintenance, timing,
and location of traffic signals to promote smoother traffic flow, which simultaneously reduces
GHG emissions. The reason for this effect is that stop-and-go traffic is less fuel-efficient and
produces more emissions than free flow traffic at speeds below 50 mph. Fuel economy begins to
worsen at speeds much higher than this level. Traffic signal optimization includes the
coordination of signals to maximize the green light time for vehicles traveling at the speed limit.
Optimization programs include dynamic optimization whereby a traffic management center uses
real-time traffic data to adapt signal timing to changing conditions. Traffic signal optimization
programs are popular with the public and produce many benefits but can be challenging to
coordinate across different roadway jurisdictions. GHG emissions reductions have been shown
to be in the range of six to 15 percent on corridors where the effect of implementing
optimization has occurred, but varies considerably based on the traffic conditions and urban
context.
Strategies such as traffic signal enhancement that reduce the travel time for vehicles can have
the effect of inducing more vehicle travel as it has the same overall effect on a transportation
corridor as adding capacity. However, pursuing strategies like traffic signal enhancement along
highly traveled corridors can reduce the need to provide additional capacity on the regional
highway system, which results in more efficient use of existing infrastructure. The effect on
energy consumption and emissions would therefore be highest when traffic signal enhancement
is pursued as part of a congestion management process in place of highway expansion.
1. Potential program in New Mexico: MRCOG has organized an Intelligent Transportation
Systems (ITS) Subcommittee that is charged with the task to maintain a regional ITS
architecture and to advise on the deployment of regionally-significant ITS elements. Signal
timing plans are most effective if they are operated exclusively by one jurisdiction or
through inter-jurisdictional coordination because roads of different jurisdiction intersect
with one another and major roads travel through multiple cities. A Regional Traffic
Management Center is being established which should help in the coordination of traffic
signals across jurisdictional lines. The TMC is designed to integrate corridor and incident
management plans, coordinate monitoring systems and incident response, and centralize
traveler information services.
Adaptive traffic signals were recently installed on Alameda Blvd, a key regional river crossing
and the most congested corridor in the region. The project led to clear reductions in delay
and generated interest among some agencies in wider implementation. Funding for regional
projects could be allocated through the TIP to install and maintain adaptive signals on key
corridors, or support a regional signal optimization program. This effort could be overseen
by the existing MRCOG ITS subcommittee.
19

Volpe Center
115

Transportation-Related Greenhouse Gas Mitigation Strategies and Potential Applications in Central New Mexico

2. Responsibility of: Signal timing plans are carried out by the jurisdiction who owns the
signals. A new regional TMC will co-locate traffic engineering staff from multiple
jurisdictions and should allow for greater coordination in signal timing plans. There is also
room for a regional body such as MRCOG to prioritize ITS-related investments.
3. Timeframe: A coordinated traffic signal program begins with a traffic signal timing plan
which is followed by the purchase of equipment or the installation of a traffic management
ĐĞŶƚĞƌ͘&ĞĚĞƌĂůĨƵŶĚƐĂƌĞĂǀĂŝůĂďůĞĨŽƌƚŚĞdDŝŶϮϬϭϲ-17, although efforts are being made
to advance the construction.
4. Rough cost estimate: Traffic signal optimization programs are low cost compared to other
congestion relieving methods like road construction. A typical signal optimization program
would include the purchase of a traffic signal controller at a cost of about $10,000 per
intersection. The cost to update it including staff may cost roughly $3,000 per year per
intersection. Funding is a concern for both implementation and maintenance of regional
systems, such as adaptive signals. Regional funds could be applied to address concerns over
increased maintenance costs.
5. Other benefits:
a. Maintains existing infrastructure
b. Manages congestion and enhances operations
c. Supports efficient freight movement
d. Improves network efficiency to enhance the flow of goods and services
x

Incident management is the process of quickly detecting and clearing incidents on freeways that
are causing congestion such as accidents or breakdowns. Such programs can reduce the time
travelers sit in congested conditions because of incidents and therefore reduce fuel
consumption and GHG emissions. These programs can be managed by state DOTs or cities and
can be funded by MPOs. Such programs involve law enforcement and emergency service
officials.
1. Potential program in New Mexico: Successful incident management programs involve a
significant degree of interdisciplinary and interagency coordination. These programs include
the involvement of law enforcement, emergency services, towing companies, departments
of transportation, emergency management agencies, insurance companies and trucking
companies. If New Mexico wished to improve its incident response in the metropolitan area,
it would be best to begin with a task force to help all parties understand their individual
requirements and mandates as they can sometimes be in conflict.
NMDOT has pursued various initiatives over the last decade with less than ideal
participation from first responders. Draft incident management plans have been prepared
for various NMDOT facilities, including the Interstates, but have not been adopted by
stakeholder agencies. A recent draft plan for I-40 considers regional and local detour routes
for commercial and passenger vehicles for incidents at various points, including those
affecting the river-crossing portion of the Interstate. The inauguration of the regional TMC
could help ensure that incident management plans become adopted by local agencies and
are integrated into first responder practices.
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NMDOT offer courtesy patrol service along I-25 and I-40, as well as Paseo del Norte. There
are discussions on expanding the service to other corridors in the metropolitan area.
2. Responsibility of: MRCOG could convene a task force of representatives of each of the
agencies and private sector parties that would need to be involved in an incident
management program. Ultimately such a program would likely reside at the New Mexico
Department of Transportation as they have jurisdiction over the interstate system but the
task force may identify a different owner of the program if local conditions warranted it.
3. Timeframe: Short-term. Such a program could get off the ground relatively quickly as it
requires no construction.
4. Rough estimate of cost: The cost would be relatively low compared to the benefit to
reducing incidental congestion. The program could be set up so that the public sector could
recover some of its costs through the insurance policies of at-fault drivers. These programs
are eligible for some Federal transportation funding.
5. Other benefits:
a. Manages congestion and enhances operations
b. Improves network efficiency to enhance the flow of goods and services
c. Provides safe and healthy travel options
x

Intersection improvements such as turn lanes and roundabouts are primarily constructed to
reduce serious injury crashes but they can reduce traffic idling and congestion. Roundabouts are
being widely adopted throughout the United States because they can often manage to move
traffic more efficiently and at lower emissions than traffic signals. Roundabouts are circular road
junctions in which traffic enters a continuous one-way stream around a central island.
Roundabouts reduce idle times and improve traffic flow, thereby reducing fuel consumption and
emissions. To estimate the fuel savings from roundabouts, it is necessary to know the fuel
consumption from the replaced intersection as well as the type of intersection being replaced.
1. Potential program in New Mexico: Roundabouts already exist in the region. Bernalillo
County, Rio Rancho, Albuquerque, and the New Mexico DOT have experience with planning,
designing, and constructing them. They are frequently controversial because they require
some adjustment among drivers unfamiliar with how to navigate them and they have a few
drawbacks as opposed to traditional traffic signals. Proposed roundabouts at two
intersections in Albuquerque have been the subject of intense scrutiny and a mix of both
neighborhood support and opposition. Typically, roundabouts are constructed because they
reduce severe T-bone accidents as they require all cars to enter the intersection at an angle
and at a slow speed. However, they also reduce congestion and have air quality benefits
that are typically not the primary reason they are constructed. Guidance on roundabouts
will be provided at the state-level as part of the Strategic Highway Safety Plan.
2. Responsibility of: Roundabouts may be funded using local or Federal funds. In the latter
case, MRCOG would be involved in the administration of funds and the selection of projects
through a competitive process. They are typically going to be the responsibility of the local
jurisdiction or New Mexico DOT if located on a state road. The cities of Albuquerque and Rio
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Rancho may also have intersections that could be candidates for roundabouts.
3. Timeframe: Short to medium-term. Roundabouts require a fair amount of construction and
it is not uncommon for them to require a significant amount of right-of-way purchase, which
can add to the time it takes to build them and their cost.
4. Rough estimate of cost: The cost of installing roundabouts can be similar to modifying a
traditional signalized intersection if that modification includes construction of turn lanes,
and they have lower maintenance costs than signalized intersections. A typical intersection
would cost in the range of $500,000 to $1,500,000 depending on complexity and land
acquisition requirements.
5. Other benefits:
a. Manages congestion and enhances operations
b. Improves network efficiency to enhance the flow of goods and services
c. Provides safe travel options
x

Establishing roadway connectivity standards can help to improve the efficiency of the roadway
network, reduce VMT, and result in less congestion on arterial roads. Roadway network designs
that feature cul-de-sacs instead of a grid-like pattern are inefficient at distributing traffic and
overburden regional transportation facilities. Cities can establish standards that require new
development to be better connected and can also pursue strategies to improve connectivity in
existing developments.
1. Potential program in New Mexico: Several cities throughout the country have established
roadway connectivity standards for all new developments. Such standards are best
developed with participation from the real estate development interests in the region
because they can have an impact on their business models. A roadway connectivity standard
may be a requirement that limits block area size or block length size and limiting the road
length that serves new cul-de-sacs. Another more flexible connectivity standard that a city
could require is to establish a connectivity index and apply it to an approval process for new
development.
2. Responsibility of: Cities have the authority to impose ordinances on new developments.
3. Timeframe: Short to medium-term. If a city were to pass a connectivity standard ordinance
for new development, it could take effect in short order.
4. Rough estimate of cost: A more connected roadway network should result in less of a
burden on regional transportation infrastructure, which could lower transportation costs.
5. Other benefits:
a. Manages congestion and enhances operations
b. Improves network efficiency to enhance the flow of goods and services
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Vehicle Improvement Strategies
Vehicle improvement strategies seek to reduce GHG emissions by improving the efficiency of the vehicle
fleet on the road in the region. These strategies typically involve influencing the market for cars and
trucks. States can explore programs like vehicle scrappage programs (vehicle buy-back), tax incentives
for cleaner vehicles, and taxing inefficient vehicles while subsidizing efficient ones. Most of these
programs are effective at the State or Federal level but can be explored by MRCOG as strategies to
advocate in New Mexico. Their effect on GHG emissions is difficult to quantify because so many factors
influence consumer behavior. Three specific strategies could be considered by the region for funding
eligibility to reduce GHG emissions:
x

Electric vehicle infrastructure support: Many regions throughout the country have taken steps
to support the market for electric and hybrid-electric vehicles. Such support has taken the form
of tax incentives on the purchase of electric vehicles or the private sector installation of electric
vehicle charging stations as well as direct infrastructure investments like installation of electric
vehicle charging stations at strategic locations.

x

Heavy-duty vehicle retrofit: Heavy trucks and other large vehicles like school buses are highly
inefficient vehicles compared to passenger cars and have been the subject of many emerging
emissions reduction strategies. Effective retrofits include changes to the tires to reduce roll
resistance and changes to the body to reduce drag, as well as programs to switch to cleaner fuel
vehicles or engines. States can pass regulations requiring the use of retrofits or subsidize
retrofits to voluntarily encourage their use. California regions have the most extensive
experience with programs to subsidize retrofits but many other regions have implemented them
and they are eligible for Federal transportation funds.

x

Truck-stop electrification (TSE) technologies provide long-haul truckers with heating, cooling,
and other amenities at truck stops without requiring vehicle idling, thereby reducing GHG
emissions. Agencies can encourage the adoption of TSE through funding and partnerships with
private companies. Such a strategy could be effective if the region has a significant amount of
pass-through freight traffic using the region’s highways. State DOTs, MPOs, and other agencies
(e.g., state environmental protection or energy agencies) can explore providing funding and
strategic planning support to truck stop operators and truck operators to implement on-board
and off-board TSE.
1. Potential program in New Mexico: These above strategies as well as other potential vehicle
improvement strategies can be carried out without government support. However, the
adoption of such strategies is likely to be difficult when there is not a financial incentive for
operators of large trucks and buses to retrofit them.
The City of Albuquerque’s Environmental Health Department manages the air quality
program for Albuquerque and Bernalillo County, while the State of New Mexico’s
Environment Department manages those responsibilities for the rest of the state as
mandated by the Environmental Protection Agency. Both the Albuquerque program and the
State program could support direct vehicle improvement strategies, such as these heavyduty vehicle strategies, through new funding if it were made available. There are a growing
number of diesel retrofit strategies and the City of Albuquerque has taken advantage of an
EPA grant to retrofit solid waste trucks. However, there is limited funding for these types of
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programs.
Albuquerque is under a Limited Maintenance Plan for carbon monoxide which expires in
ϮϬϭϲďĞĐĂƵƐĞƚŚĞĂƌĞĂŚĂƐŵĂŝŶƚĂŝŶĞĚĂƚƚĂŝŶŵĞŶƚƐƚĂƚƵƐĨŽƌϮϬǇĞĂƌƐ. The current pollutant
of concern for the area is ozone, not because of nonattainment issues, but because current
readings are approaching the legal standard. If or when the area goes into nonattainment
status a plan may be required to be submitted and approved by EPA under which the area
expects to bring the area back into attainment. Depending on the severity of the ozone
violation, the City of Albuquerque Air Quality Program may have 3 years from designation of
nonattainment to develop and submit the plan. Bernalillo County may be an excellent
candidate to participate in EPA’s Ozone Advance program. This program is designed for
regions that are near the ozone threshold that wish to take proactive steps to limit ozone.
The program requires a region to identify ozone monitors throughout the region, specify the
area boundaries and put together an action plan identifying measures, dates of
implementation, and responsible parties for implementation, both public and private. EPA
administers a Clean Diesel grant program under the Diesel Emissions Reduction Act (DERA)
and regions with Ozone Advance Programs get extra points when they apply for these
grants.
Some strategies listed in this document, as well as direct vehicle improvement strategies
potentially could be listed in action plans as control measures. Being designated as nonattainment for certain pollutants allows the area to be eligible for regional transportation
funding (likely CMAQ) for MRCOG to distribute, should that funding be made available.
2. Responsibility of: Primarily the City of Albuquerque, working in conjunction with MRCOG
and New Mexico Environment Department.
3. Timeframe: four years out from date of designation (unknown at this time).
4. Rough estimate of cost: These strategies are seen as fairly cost-effective strategies for the
explicit purpose of reducing emissions but they do not have additional transportation
benefits such as reducing congestion or providing mobility options. Also many retrofit
strategies have primarily been designed to reduce particulate matter pollutants from
vehicles and the GHG emissions reduction benefits are less well-known.
5. Other benefits: These strategies are entirely geared toward reducing emissions but have
other benefits in that they reduce local air pollution as well as GHG emissions.

Other Considerations
As discussed earlier, the type of transportation available affects the type of land use that will flourish in
an area and vice versa. Therefore, transportation investment strategies can indirectly affect the amount
of energy consumption and therefore emissions levels from non-transportation sources like buildings.
The region may be interested in measuring the effect of land use and transportation strategies not only
on the transportation emissions reductions but also from the reductions from different types of land
use.
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Finally, agencies in charge of maintaining and constructing transportation facilities can pursue
management strategies that can reduce energy consumption and GHG emissions through changes to
their operations. Two strategies that the region and State could explore are to set goals for reducing the
emissions from construction activities and to institute programs to reduce energy consumption from
street lighting or providing excess space for renewable energy generation.
x

Construction activities produce a significant amount of GHG emissions. It may be advantageous
to subtract an estimate of these emissions from any benefit that is expected from a
transportation investment when it involves a lot of construction. For instance, roundabouts are
proven to reduce idling and thereby improve fuel efficiency and reduce GHG emissions but they
involve a lot of heavy construction as opposed to other strategies that improve intersections like
signal enhancements. These construction activities produce a lot of emissions by themselves.
Agencies can reduce the emissions from construction activities by pursuing policies that
eliminate truck idling, switch to more efficient transportation equipment and to use materials
that require less energy to produce or to install.
1. Potential program in New Mexico: Public agencies in New Mexico can reduce the emissions
from construction activities by instituting programs to reduce high emissions construction
vehicles as well as pavement and structural materials.
2. Responsibility of: New Mexico DOT, city and county public works departments.
3. Timeframe: Short.
4. Rough estimate of cost: Low-medium.
5. Other benefits: This kind of strategy is entirely geared toward reducing emissions.

x

There are an increasing number of strategies available to state and local governments to reduce
emissions associated with electricity generation from fossil fuel use. A few of these strategies
include reducing facility energy intensity by implementing new energy conservation projects;
conducting regular energy assessments; re-commissioning dated technologies to ensure
efficient facility operations; and pursuing renewable energy generation during renovation and
new construction projects.
1. Potential program in New Mexico: Agencies in New Mexico could follow the lead of other
cities in more efficient energy use in their operations. Several cities and agencies
nationwide, such as the City of Los Angeles, have implemented programs to replace older
model streetlights with more energy-efficient LED technology streetlight fixtures. Los
Angeles has nearly completed retrofitting its streetlights—an effort that should continue to
deliver cost savings beyond the seven years it is expected to take to pay for itself, while also
reducing carbon dioxide emissions by about 40,000 tons per year. The program was paid for
through a combination of loans and city funds.
Similarly, some transportation agencies are exploring the feasibility of using highway right of
way to generate electricity from renewable resources. The FHWA Office of Real Estate
Services has created a website and map, that compiles information on the existing highway
renewable energy projects across the country. The approaches that early adopters of
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highway renewable energy projects have taken and the goals they set out to achieve for
such projects have varied. Nevertheless, renewable energy generation in the highway
context is a potential GHG mitigation strategy that transportation agencies in New Mexico
could consider. Potential first steps could be to assess an agency’s land holdings to identify
promising sites and to begin developing partnerships with area utility companies.
2. Responsibility of: New Mexico DOT, city and county public works departments.
3. Timeframe: Short (7-10 years).
4. Rough estimate of cost: Low. The City of Los Angeles streetlight retrofit is expected to save
the city lifecycle costs over conventional street lighting.
5. Other benefits: This kind of strategy is entirely geared toward reducing emissions. However,
improving the energy mix of the region can help it to be more resilient to potential impacts
to energy supply in the future.
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Responsibility
Rio Metro, ABQ
Ride

Strategy
New BRT Lines

Model

Off-model

Medium

MediumLong

Off-model

Model

Location/
Corridor
Specific

Corridor
Specific

Regional

Regional

Evaluation Scale
Model
Corridor
Specific

Short

Medium

Timeframe
Medium

Notes
The region has identified 3 potential BRT corridors
that would complement the Rail Runner service. The
exact locations of these corridors for inclusion in the
2040 MTP would need to be agreed upon.
An alternative strategy to increase transit ridership.
This strategy would require the identification of
additional transit funding.
MRCOG has such a policy and could influence this
discussion through funding incentives.
MRCOG identified and mapped the LRBS that
includes the existing network completed by the
construction of additional facilities.
There has been some work completed through a
partnership between the Urban Land Institute and
local government agencies to identify areas of TOD
potential along the planned BRT and Rail Runner
corridors. These locations would have to be
identified and refined during the planning for the
2040 MTP and would need to include input from the
City, Rio Metro and private developers. The
components of successful TOD include a connected
pattern of pedestrian-friendly streets, building code
changes and a higher density of mixed
commercial/residential land use.
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The following table summarizes several of the strategies discussed in the document cross-walked with co-benefits based on MRCOG’s Draft 2040
Metropolitan Transportation Plan Goals & Objectives. This table also includes the type of evaluation method likely to be useful for each strategy.

Appendix A: Summary of potential GHG-mitigation strategies in Central New Mexico
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Responsibility
Cities

Strategy
Infill
Development/
Zoning Changes

Short

ShortMedium

ShortMedium

Medium

Timeframe
ShortMedium

Off-model

Off-model

Off-model

Model

Corridor
Specific

Regional/
Location
Specific

Regional

Corridor
Specific

Evaluation Scale
Model
Regional/
Location
Specific

Notes
Many land development patterns that would reduce
vehicle travel, such as infill development, the
encouragement of accessory dwelling units, and
transit-oriented development, could be better
encouraged through zoning changes and updates to
Albuquerque’s Development Process Manual.
As opposed to expanding general-purpose lanes on
the region’s freeway system, the NMDOT will
consider management of existing lanes and the
expansion of managed lanes for freight or HOV
travel on I-40 and I-25. The MTP can be an
opportunity to identify a network of managed lanes,
which would make sense in the parts of the freeway
system that are expected to experience the most
congestion.
A Regional Traffic Management Center is being
established to coordinate traffic signals across
jurisdictions. The TMC will integrate corridor and
incident management plans, coordinate monitoring
systems and incident response, and centralize
traveler information services. Adaptive traffic signals
were recently installed on Alameda Blvd, which
resulted in reduced delay.
Bernalillo County, Rio Rancho, Albuquerque and the
NMDOT all have experience with designing and
constructing roundabouts. Guidance on
roundabouts will be provided by the state as part of
the state’s Strategic Highway Safety Plan.
Incident management plans have been prepared for
various NMDOT facilities but have not been adopted
yet. The inauguration of the regional TMC may be an
opportunity to adopt these plans and integrate
them into first responder practices.

Transportation-Related Greenhouse Gas Mitigation Strategies and Potential Applications in Central New Mexico

124

Co-benefits*

Volpe Center

Private firms, City Short
of Albuquerque
and UNM

Bike Sharing
Program

29

State of New
Mexico

Mileage-based
fee

Medium

Responsibility
Timeframe
Rio Metro, UNM, Short
private firms, City
of Albuquerque

Strategy
Commute trip
reduction
strategies using
TDM

Off-model

Off-model

Location
Specific

Regional

Evaluation Scale
Off-model Regional/
Location
Specific

Notes
Rio Metro has a TDM program that markets
alternative transportation and provides some
infrastructure to support it. Rio Metro is in the
process of updating its Smart Business Partnership
program and exploring new markets. The City of
Albuquerque also has a TDM program focused on
encouraging bicycling. The downtown-Central
Avenue area could be a candidate for the
establishment of a transportation management
association of businesses to market alternatives to
driving alone.
The current method of funding transportation
through fuel taxes is becoming unsustainable as
vehicles become more fuel-efficient. A mileagebased or “wheels” tax has not been implemented
anywhere in the United States yet but is being
carefully studied in a handful of locations. The
Statewide Long-Range Transportation Plan is
considering alternative financing approaches.
There have been recent discussions about
establishing a bike share program, most likely
located near UNM and the downtown area. This
program would have to be privately operated but
could receive some infrastructure and programmatic
support from local agencies.
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Co-benefits*

Public agencies
(cities, NMDOT,
counties)

Cities, counties

Reducing Nonrenewable
energy
consumption

Infrastructuredependent
growth policies

Volpe Center

Cities, counties,
with cooperation
from private
developers

Roadway
Connectivity
Standards

30

Responsibility
City of
Albuquerque,
NM
Environmental
Health Dept

Strategy
Vehicle
Improvement
Strategies

ShortMedium

ShortMedium

Short

Timeframe
Short

Off-model

Off-model

Off-model

Regional

Regional

Regional

Evaluation Scale
Off-model Regional

Notes
The City of Albuquerque’s Environmental Health
Division has the capability and interest in expanding
the vehicle inspection program, and pursuing other
strategies to replace high-emission vehicles with
low-emission ones. The primary impediment to
implementing some of these strategies is lack of
funding. There is a possibility that the region may
exceed national standards for ozone, which would
result in requirements to adopt control measures to
be developed in cooperation with MRCOG and the
State of New Mexico.
A city could establish roadway connectivity
standards for all new developments and redevelopment. A roadway connectivity standard may
be a requirement that limits block area size or block
length size and limits the road network that can
serve new cul-de-sacs or a city could establish a
connectivity index and apply it to a development
approval process.
One option for transportation agencies to consider
in order to reduce energy consumption from nonrenewable energy includes retrofitting street lights
to be energy-efficient LED lighting. Another option is
to explore using highway right of way to generate
electricity from renewable resources like solar.
The region can concentrate growth in urban areas
where infrastructure already exists and through
general infrastructure-dependent growth policies
based on water services and lifecycle cost analysis of
providing and maintaining new infrastructure.
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Co-benefits*

31

Volpe Center

Maintain Existing Infrastructure --------------------------------------------------------------Manage Congestion and Enhance Operations --------------------------------------------Expand Multimodal Transportation Options -----------------------------------------------Support Efficient Freight Movement ---------------------------------------------------------Promote Development in Activity Centers and Key Corridors -------------------------Enhance the Flow of Goods and Services ---------------------------------------------------Ensure Affordable Housing and Transportation Options --------------------------------Conserve Water Resources ---------------------------------------------------------------------Prepare for Climate Uncertainties ------------------------------------------------------------Minimize Footprint of New Development --------------------------------------------------Improve Access to Employment Sites, Services and Recreational Opportunities
Encourage a Mix of Land Uses in Appropriate Locations -------------------------------Provide Safe Travel Options --------------------------------------------------------------------Provide Healthy Travel Options ----------------------------------------------------------------

*Co-benefits Color Key
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Potential Impacts of GHG Emissions Strategies

128

CENTRAL NEW MEXICO CLIMATE CHANGE SCENARIO
PLANNING PROJECT
A NALYSIS

OF

A DDITIONAL G REENHOUSE G AS M ITIGATION S TRATEGIES

November 19, 2014

Prepared for:
United State Department of Transportation, Volpe Center

Prepared By:
Dr. Gregory Rowangould
Mohammad Tayarani
Amir Poorafakhraei

Department of Civil Engineering
University of New Mexico

129

TABLE OF CONTENTS
1

Introduction ........................................................................................................................................... 3

2 Evaluation of High Priority Strategies or Strategies with Higher Potential GHG Mitigation
Effectiveness ................................................................................................................................................. 5

3

2.1

Urban Growth Boundaries ............................................................................................................ 5

2.2

“Wheels” Tax (VMT Charging) and Gasoline Tax ...................................................................... 7

2.3

Bicycle and Pedestrian Infrastructure Improvements ................................................................. 10

2.3.1

Bicycle Infrastructure .......................................................................................................... 10

2.3.2

Additional Bicycle Facility Evidence ................................................................................. 12

2.3.3

Pedestrian Facilities ............................................................................................................ 12

2.4

Incident Management .................................................................................................................. 12

2.5

Traffic Signal Enhancement........................................................................................................ 14

2.6

Roadway Connectivity ................................................................................................................ 15

Summary and Conclusions.................................................................................................................. 19

References ................................................................................................................................................... 21

130

1

INTRODUCTION

This report evaluates several additional greenhouse gas (GHG) mitigation strategies that were not
evaluated during the scenario evaluation phase of the Central New Mexico Climate Change Planning
Project. Table 1 provides a list of potential GHG mitigation strategies that were identified by the MidRegion Council of Governments (MRCOG) in the early phases of the project. The UNM research team
evaluated the list and provided an initial ranking on the GHG mitigation potential of each strategy,
whether the strategy was a short, medium, or long term measure, and how well the GHG mitigation
potential of the strategy could be evaluated with the data and models currently available to MRCOG and
UNM.
Four strategies with high GHG mitigation potential were previously evaluated (Table 1) using MRCOG’s
integrated land-use, travel demand, and emission factor models. These strategies changed land-use zoning
to allow greater mixed-use, transit oriented, and infill development and also improved transit service by
decreasing headways, expanding routes, and adding new bus rapid transit lines. The preferred scenario
achieves 3.7 percent fewer vehicle miles traveled (VMT) and 5 percent fewer GHG emissions than the
trend scenario in the year 2040. However, considering absolute changes from today (2012), VMT
increased by 37 percent and GHG emissions increased by 18 percent. VMT grew faster than GHG
emissions because the region’s vehicle fleet is expected to become more energy efficient over time. While
the decline in VMT and GHG emissions relative to the trend scenario are significant, to address climate
change GHG emission will eventually need to fall below current levels. This report considers additional
strategies that may help further reduce regional GHG emissions from the transportation sector.
In this report an additional set of high priority or potentially highly effective GHG mitigation strategies
(Table 1) are considered that could be applied on top of the land-use and transit strategies included in the
2040 preferred scenario developed by MRCOG through the scenario planning process. The strategies in
Table 1were selected by the UNM research team because they have a high GHG mitigation potential or
because there was strong regional interest in evaluating the strategy. For example, incident management
was rated by UNM, prior to conducting a detailed analysis, as having a relatively low GHG mitigation
potential but is considered in this report since there is regional support for considering incident
management to reduce traffic congestion. The lower priority set of strategies identified in Table 1 are
likely to have only a small GHG mitigation potential, are not likely to be implemented in the
Albuquerque metropolitan area, or are very difficult to evaluate. These strategies will be discussed in a
second part to this report (forthcoming) in a more qualitative discussion. The GHG mitigation potential of
the strategies evaluated in this report were quantified to the extent possible given the available evidence
and resources (i.e., time and funding).
Table 1 Potential GHG Mitigation Strategies
Strategy
GHG Mitigation Potential Analysis Capability
Analysis Completed During the Scenario Planning Phase
●●●●● L
●●●●● U
Zoning changes
●●●●◌ L
●●●●◌ U
Infill development
Transit oriented development
●●●●◌ L
●●●●◌ U,C
Improving public transportation
●●●◌◌ S
●●●◌◌ C
Higher Priority or Higher Potential GHG Mitigation Effectiveness (Evaluated in This Report)
Urban growth boundaries
●●●●● M
●●●●● U
●●●●● S
●●●●◌ C
“Wheels” tax (VMT charging) & Gas Tax
●●●◌◌ S
●●◌◌◌ O,P,Q
Bicycle and pedestrian infrastructure improvements
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Incident management
●●◌◌◌ S
●◌◌◌◌ Q
Traffic signal enhancement
●●●◌◌ S
●●●◌◌ C,P
●●●◌◌ L
●●●●◌ C
Establishing roadway connectivity standards
Lower Priority or Lower Potential GHG Mitigation Effectiveness (Evaluated in Follow-on Report)
Bike sharing
●◌◌◌◌ S
●◌◌◌◌ Q
HOV facilities
●◌◌◌◌ M
●◌◌◌◌ Q,P
Building design standards
●●◌◌◌ L
●◌◌◌◌ Q
Establishing a complete streets policy
●●◌◌◌ L
●◌◌◌◌ Q
Road pricing (HOT lanes/congestion charging)
●●●◌◌ S
●●◌◌◌ C,P
●●●◌◌ S
●●●◌◌ C
Parking management
●◌◌◌◌ S
●◌◌◌◌ Q
Car sharing
●◌◌◌◌ S
●●●◌◌ Q,C
Ride sharing
●◌◌◌◌ S
●◌◌◌◌ Q
Travel demand management-educational
Travel demand management-transit incentives
●●●◌◌ S
●●◌◌◌ Q,P
Intersection improvement
●◌◌◌◌ S
●●●●◌ P,C
Electric vehicle infrastructure support
●●◌◌◌ M
●◌◌◌◌ Q,M
Heavy-duty vehicle retrofit
●◌◌◌◌ M
●●●●◌ Q,M
Truck-stop electrification technologies
●◌◌◌◌ S
●●◌◌◌ M
●◌◌◌◌
Low

●●●●●
High

L = long term
M = medium term
S = short term

U = UrbanSim, C = CUBE,
M = MOVES, O = Off Model,
P = Post Process, Q = Qualitative

The additional GHG mitigation strategies considered in this report were only evaluated for their ability to
reduce GHG emissions. How they may affect other regional goals or transportation system performance
metrics was not considered. Most strategies reduce GHG emissions by reducing travel demand or
improving traffic flow and are therefore expected to generally improve the region’s traffic conditions.
Many of the GHG mitigation strategies also produce benefits in addition to reducing GHG emissions. For
example, an urban growth boundary preserves open space and may protect valuable ecosystem services or
agricultural land. Multi-use paths not only help mitigate GHG emissions by encouraging bicycle trips but
may also increase cyclist’s safety and enjoyment and provide a place for non-motorized recreation and
exercise. These types of additional benefits are not considered in this report. While this report may
indicate little or no GHG mitigation potential for a particular strategy, that does not necessarily mean the
strategy is poor public policy – it only means that the strategy is unlikely to mitigate GHG emissions.
Each strategy is evaluated for its effectiveness at mitigating regional GHG emissions. Some strategies
may be highly effective at reducing per trip GHG emissions but not at reducing regional GHG emissions.
For example, riding a bicycle produces no direct GHG emissions (a 100 percent reduction from driving a
car) but only a small portion of trips occur using bicycles (about 2 percent) so the regional effect on GHG
emissions of a strategy that doubles bicycle model share would still be relatively small. It is also
important not to confuse effectiveness with the efficiency of a strategy. If a strategy to increase the share
of trips made by bicycle has a very low cost per quantity of GHG reduction then that strategy may be very
efficient even though it is not particularly effective on a regional scale. This report only considers the
effectiveness of GHG mitigation strategies but not their efficiency. Evaluating the efficiency of each
strategy requires a cost analysis that is beyond the scope of the present study.
Finally, this report uses the terms GHG and carbon dioxide equivalents (CO2-eq) somewhat
interchangeably. CO2-eq is calculated by transforming the quantity of non-carbon dioxide GHGs such as
methane, nitrous oxide, and hydrofluorocarbons into an equivalent quantity of carbon dioxide based on
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their global warming potentials1. These calculations where performed automatically by US EPA’s Motor
Vehicle Emission Simulator (MOVES) model.

2
2.1

Evaluation of High Priority Strategies or Strategies with Higher Potential GHG
Mitigation Effectiveness
Urban Growth Boundaries

The land-use plans developed during the scenario planning phase of this project evaluated changes to
existing zoning allowances and the land-use simulation model also included policy shifters designed as a
proxy for the effect of municipal infill and transit oriented development incentives. Both of these
strategies, zoning and policy incentives, guided more development away from the region’s periphery and
into more developed areas. Except for areas where development is currently not allowed, mostly protected
open spaces, parks, and national forests, the preferred scenario developed through the scenario planning
process did not prohibit the current trend of low to medium density suburban development at the urban
fringe (i.e., urban sprawl). Rather, the land-use and transit strategies were designed to provide incentives
aimed at reducing or slowing sprawl. Growth boundaries aim to address sprawl more directly by
prohibiting development beyond a predetermined boundary defining the urban area. This strategy was
selected by the UNM project team for its potential to further constrain suburban development patterns and
increase density in areas that are already developed. While there is currently no plan to implement a
growth boundary in the metropolitan area, this scenario is evaluated because it could be highly effective.
The effectiveness of an urban growth boundary in the Albuquerque metropolitan area is evaluated by
identifying areas beyond the region’s existing development footprint and then prohibiting any further
development in those areas. The growth boundary is modeled using only MRCOG’s travel demand
model. The UrbanSim land-use model is not used. Using only the travel demand model simplifies the
analysis since any zoning changes that would be required to accommodate more growth in the existing
development footprint do not need to be identified to evaluate the potential VMT and GHG reduction
benefits at this point2.
The existing development footprint is defined as any travel analysis zone3 (TAZ) with population density
greater than 0.5 persons per acre. This criterion was developed based on a visual analysis of aerial
photography available through ArcGIS that shows the approximate extent of current development and
mapping the current population density of each TAZ. Based on this visual analysis 0.5 persons per acre
appeared to be a reasonable proxy for mostly developed TAZs. A growth boundary was then drawn to
create contiguous core urban areas of existing development. Contiguous areas were created by
reclassifying as developed, TAZs that did not meet the development criterion defined above if they were
surrounded on all sides by TAZs that met the development criterion. A similar process was used to
reclassify developed TAZs as undeveloped if they were surrounded by undeveloped TAZs (i.e., leap-frog
development). The final growth boundary is shown in Figure 1.

1

List of global warming potentials for GHGs: http://unfccc.int/ghg_data/items/3825.php
A careful analysis of zoning changes required for accommodating more urban growth should be
conducted if a growth boundary will be developed or seriously considered. UrbanSim provides a good
platform for conducting a more refined analysis.
3
Travel analysis zones are used to aggregate population, housing, and employment data for use in the
travel demand model. The travel demand model uses these data to predict the number of trips within and
between each zone. Travel analysis zones are similar, and in many cases identical, to census tracks.
2

Page 5 of 22
133

Population, housing and employment growth that was forecast to occur beyond the growth boundary in
the 2040 preferred scenario is redistributed within the growth boundary. Figure 1 shows the preferred
scenario population growth that occurs within and beyond the growth boundary. Growth occurring
beyond the boundary is redistributed within the boundary by adding population, households, students, and
employment to TAZs in proportion to each TAZ’s current share of each of these attributes. This
procedure directs more growth to higher density areas and less growth to lower density areas. The intent
is to maintain the existing pattern of development and character of neighborhoods within the growth
boundary.
The updated TAZ data replaces the TAZ level population and employment data in the preferred scenario
travel demand modeling files; all other inputs and parameters are unchanged. MRCOG’s travel demand
model is run with the updated data and the output is evaluated using the MOVES emission factor model
to determine changes in GHG emissions that occur from changes in mode share, traffic speed, and the
number and distance of trips. The MOVES GHG analysis follows the same procedure that was used by
UNM in the scenario evaluation phase of the project.
The growth boundary reduces regional VMT per capita by 2 percent (19.6 VMT per captia) and GHG
emissions by 3.8 percent (511.6 tonnes per day CO2-eq). These reductions are on top of the reductions
achieved through changes to land-use zoning and transit investments in the preferred scenario. These are
significant reductions considering that the 2040 preferred scenario results in a 5 percent reduction in GHG
emissions from the 2040 trend scenario. If a growth boundary were given serious consideration, more
detailed analysis is required to ensure that existing land-use policies and re-development opportunities
could absorb the new growth.
An actual growth boundary could also be drawn more restrictively or more loosely than what was
assumed here which would then affect the boundary’s GHG mitigation potential. Growth boundaries
could also be defined to protect sensitive ecological areas, natural and cultural resources, and prevent
development in areas that have a high flood or fire risks, providing additional benefits beyond GHG
mitigation. Growth boundaries could also be defined to limit the intensity or type of development outside
of the urbanized area; for example, allowing agricultural land-uses but not residential or commercial
development which provides some flexibility and economic development opportunity. Additionally, a
more detailed growth boundary analysis should consider the potential for leap frog development beyond
the boundary in locations that are outside of the control of regional municipalities participating in the
growth boundary.
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Figure 1 Growth Boundary and Population Growth from 2012 to 2040 for the Preferred Scenario
(points show the location of modeled population growth from 2012 to 2040 under the Preferred
Scenario without a growth boundary)

2.2

“Wheels” Tax (VMT Charging) and Gasoline Tax

Like all goods and services, demand for travel declines when price increases. A “wheels tax” or “VMT
charge” is a per mile tax that could replace or supplement the current gasoline excise tax (gas tax). Any
increase in the gasoline tax or adoption of a new VMT tax would have to be made at the state or federal
level and is outside of the control of municipal governments and metropolitan planning organizations like
MRCOG. Oregon and California have both recently adopted new state legislation setting up VMT tax
pilot programs (Oregon Senate Bill 810 and California Senate Bill 1077) and several states have recently
increased their gas tax.
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A new VMT tax could be set so that the average tax collected equals today’s gas tax. Under this scenario,
individuals who drive vehicles that are more fuel-efficient than average would end up paying more tax,
while those with less fuel-efficient vehicles would pay less tax. A distance-based tax would be more
predictable and stable than the current gas tax, which has been eroded over time by the increasing fuel
economy of vehicles and the introduction of alternatively fueled vehicles such as natural gas and electric
vehicles. A VMT tax would provide a more reliable source of transportation funding than the current gas
tax. Raising the VMT tax, rather than the gas tax, would also be a more direct and equitable approach for
reducing travel demand since each driver pays the same amount per mile driven regardless of their
vehicle’s fuel efficiency. There are also benefits to increasing the gas tax. Over time, an equivalent gas
tax would affect travel behavior differently than a VMT tax since it would encourage drivers to minimize
fuel consumption rather than just travel. Purchasing a more fuel-efficient vehicle or an alternatively
fueled vehicle can minimize fuel consumption and the amount of tax paid. A gas tax is a more direct and
efficient method for discouraging the production of GHGs since fuel consumption produces GHG
emissions and not travel. An optimal approach for controlling GHG emissions and congestion would
include a carbon tax to account for the expected future costs caused by GHG emissions and a VMT tax to
pay for transportation infrastructure and externalities related to driving such as congestion.
The evaluation in this section considers the adoption of a VMT tax that is on average higher than today’s
gas tax to achieve greater GHG mitigation. However, the travel demand model used to evaluate how a
VMT tax would affect GHG emissions cannot distinguish between a higher gasoline tax and a VMT tax.
The model simply considers the average per mile increase in vehicle operating costs. That is, the model
does not consider how fuel prices affect vehicle purchase decisions or decisions about where to live.
Therefore, this analysis considers both the effectiveness of raising the current gasoline excise tax or
introducing a new VMT tax that replaces the gasoline excise tax. In the short run there will be little
difference between the GHG mitigation potential of the two tax options but over the long run they will
have different affects on consumer and travel behavior which will affect the efficiency of GHG
mitigation.
A range of VMT tax rates are considered which are higher than the equivalent per mile rate of the current
combined New Mexico ($0.1888 per gallon) and federal ($0.1840 per gallon) gasoline excise tax. Using
an average fleet fuel economy of 20.6 miles per gallon (assumption used in the MRCOG travel demand
model (Systra Mobility 2010)), the VMT tax rate equivalent of the current gas tax is $0.018 per mile. The
main purpose of state and federal gas tax is to generate revenue for state and federal highway trust funds
that provide funds for roadway construction and maintenance. These taxes are not designed as Pigouvian
taxes, designed to internalize external costs that are produced by driving or using gasoline such as traffic
congestion, noise, accidents, toxic air pollution, and GHG emissions. From an economic perspective, an
optimal tax would include the marginal cost of damages that occur from each of these externalities and
the cost of providing and maintaining transportation infrastructure. Additional revenue raised through a
new VMT tax or higher gas tax could be used to increase investment in transportation infrastructure,
mitigate the harmful effects of externalities (e.g., re-align roadways at risk from flooding due to climate
change), or reduce other taxes (e.g., the income tax or gross receipts tax).
A range of VMT tax rates (Table 2) are used in this analysis since estimating the marginal cost of each
externality is very challenging, particularly the cost of damages from future global warming caused by
today’s GHG emissions. The range of VMT tax rates considered brackets Parry and Small’s (2005)
calculation of the optimal VMT tax rate which they estimate is $0.18 per mile in 2008 dollars. Their
optimal tax rate considers roadway infrastructure costs and the full range of externalities and is one of the
more comprehensive estimates currently available.
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MRCOG’s travel demand model is used to evaluate the VMT taxes by adjusting the model’s per mile
vehicle operating cost parameter setting. Currently, the model uses a vehicle operating cost of $0.164 per
mile in 2008 dollars (Systra Mobility 2010) which includes $0.018 in state and federal gas tax. The
current vehicle operating cost assumes that the region’s vehicle fleet achieves an average fuel economy of
20.6 miles per gallon and that a gallon of gasoline costs $3.38 per gallon. The VMT tax rates in Table 2
are added to the current operating costs. The travel demand model is used to evaluate the 2040 preferred
scenario at each of the higher per mile operating costs. GHG emissions are estimated from the model
output with MOVES using the same methods that were used in the scenario evaluation phase of the
project.
The modeling results shown in Table 2 indicate that a VMT tax set at a rate higher than the equivalent
average per mile cost of the current gasoline excise tax can reduce GHG emissions. The effectiveness of a
VMT tax or higher gasoline tax depends on the ability to raise fuel or VMT taxes. The reductions in GHG
emissions in Table 2 occur with tax rates that are much higher than today’s and would likely face
significant political and popular opposition. The effect of a smaller (or larger) VMT tax on GHG
emissions can be evaluated by using elasticities derived from the modeling results. The price elasticity of
CO2-eq ranges from -0.26 to -0.32. Using the median elasticity (-0.29) and a more modest 25 percent
increase in the current gasoline tax (approximately a half cent per mile VMT tax, a 2.7 percent increase in
the cost of driving) GHG emissions would decrease by only 0.8 percent. Using the same elasticity,
maintaining CO2-eq emissions at 2012 levels (11,358 tonne/day) would require a VMT tax of $0.084 per
mile in additional to today’s gas tax, or equivalently, increasing the gas tax by $1.74 per gallon.
Table 2 Distance Based Tax Effects
Additional
VMT Tax
$0.00
$0.03
$0.06
$0.12
$0.25
$0.50

Equivalent Gas Tax
($/gallon)
$0.00
$0.62
$1.24
$2.47
$5.15
$10.30

Daily VMT per
Capita
20.0
19.4
18.5
17.1
15.0
12.3

CO2-eq
(tonne/day)
13,352
12,572
11,959
10,968
9,616
7,955

% Change in CO2-eq
from 2012
0%
-6%
-10%
-18%
-28%
-40%

The travel demand model has several limitations that may bias the results in Table 2 downwards. The
location of trip destinations (trip length) and mode choice are sensitive to changes in vehicle operating
costs imposed by the VMT tax or gasoline tax. These sensitivities are what drive the modeled GHG
emission reductions. However, changing travel costs do not affect the number of trips made by each
household or the location of households, businesses, and other travel productions and attractions in the
model. Iterating the travel demand model with the land-use model would overcome these limitations.4
Despite these limitations the elasticities calculated from the results fall within the range found in prior
studies which range from -0.02 in the short run to -0.3 in the long run, with most long run results falling
between -0.2 and -0.3 (Litman 2013). A more recent study evaluating the change in VMT as gas prices
rose over the past decade in California estimates an elasticity of -0.22 (Gillingham 2014), similar to the
range found in prior studies and the modeling results in Table 2.

4

The land-use model was not available for this portion of the analysis.
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2.3

Bicycle and Pedestrian Infrastructure Improvements

The land-use and transportation plans developed during the scenario planning phase of this project did not
evaluate changes to bicycle and pedestrian infrastructure. This infrastructure is not defined in either the
land-use or travel demand models. While the travel demand model does estimate the number of nonmotorized trips (walking and cycling), the estimate is mostly influenced by household characteristics
(income and vehicle availability), transportation costs, and trip distance. The presence of bicycle and
pedestrian infrastructure such as bicycle lanes and wide sidewalks are not a factor in the travel demand
model estimates, a common limitation of most region’s travel demand models.
The logic embedded in the current travel demand model for predicting bicycle and pedestrian trips is
based on a 1992 household travel survey conducted in the Albuquerque metropolitan area. In that survey
respondents indicated how they traveled during the survey period. Some respondents indicated that they
make some trips by walking or riding a bicycle. From the survey data, equations were developed that
estimate the probability of choosing to make a trip by walking or riding a bicycle. The equations associate
household and trip characteristics from survey respondents with their travel mode choices. The
availability and quality of pedestrian and bicycle infrastructure in 1992 likely influenced the survey
respondents travel choices. The availability and quality of bicycle and pedestrian infrastructure has since
changed, and because the availability and quality of pedestrian and bicycle infrastructure are not factors in
the mode choice equations within the travel demand model, current and future changes in these
infrastructure are not accounted for in any way. This limitation is addressed by using the results of
previous studies reported in the peer reviewed literature to estimate how the extent of new bicycle lanes
and paths may affect VMT and GHG emissions.
2.3.1 Bicycle Infrastructure
The GHG mitigation potential of building additional bicycle facilities is evaluated by estimating the effect
of building out the City of Albuquerque’s 2014 draft bicycle plan (City of Albuquerque 2014).
Comprehensive plans for building bicycle facilities in other parts of the region were either unavailable or
not up to date. The City of Albuquerque’s bicycle plan at full build out increases the length of bicycle
lanes by 99 percent and multi-use paths by 75 percent (Table 3).
Elasticities that relate the extent of bicycle lanes and multi-use paths to bicycle mode share are obtained
from a recent study by Buehler and Pucher (2012). Their study of the relationship between cycling rates
and bicycle infrastructure in 90 U.S. cities is the most comprehensive study currently available. Their
elasticities are derived from a regression analysis that relates bicycle commute mode share in each city to
a number of explanatory variables including the extent of bicycle lanes and bicycle paths. The elasticity
for bicycle lanes is 0.25 and is 0.091 for multi-use paths. These elasticities indicate that bicycle mode
share increases less than proportionally with an increase in bicycle infrastructure. For example, the
bicycle lane elasticity of 0.25 indicates that a 10 percent increase in the miles of bicycle lanes results in a
2.5 percent increase in bicycle mode share. These elasticities are used to estimate the change in bicycle
mode share in Albuquerque from building new bicycle lanes and multi-use paths, which can then be used
to estimate the change in the number of vehicle trips, VMT and GHG emissions.
While the elasticities from Buehler and Pucher (2012) represent the best available information at this
time, there are a number of limitations. The elasticities are for bicycle commute mode share, there is no
comparable information for other trip purposes. In this analysis these elasticities are applied to all trip
purposes. The elasticities are also estimated at the mean level of each explanatory variable in their
regression analysis. The elasticities therefore represent the relationship between providing more bicycle
infrastructure and bicycle mode share under average conditions. It’s unclear how conditions in
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Albuquerque compare to the average conditions of the cities in Buehler and Pucher’s study. For example,
a higher than average traffic fatality rate or greater amount of sprawl would result in a lower elasticity
while more temperate weather than average would increase the elasticity. While it is possible to compute
elasticities using Buehler and Pucher’s results that are more tailored to Albuquerque’s characteristics the
current analysis uses the average values given the time constraints for completing this analysis. Finally,
Buehler and Pucher’s study is a cross sectional design, it does not evaluate how bicycle mode share
changes after the construction of bicycle facilities. Instead, their analysis considers how mode share varies
with the amount of bicycle infrastructure (and other characteristics) across the cities in their sample. This
type of analysis can find a correlation but cannot prove causation. It is possible that demand for cycling in
some cities has caused those municipalities to provide more bicycle infrastructure. It is also possible that
individuals who prefer to ride a bike have preferentially relocated to cities with good bicycle
infrastructure (i.e. residential self selection bias). If either of these situations are occurring then the
elasticities are biased upwards and the effect of providing more bicycle infrastructure is overstated.
Based on MRCOG’s most recent 2013 household travel survey, approximately two percent of trips are
made by bicycle in the region. The travel demand modeling results for the 2040 preferred scenario
indicates that 6.1 percent of trips are non-motorized. For this analysis we assume that 2 percent of the
modeled trips are bicycle trips and the remaining 4.1 percent are walking trips. Considering the
percentage change in the miles of bicycle lanes and multi-use bicycle paths from completing
Albuquerque’s bicycle plan and using Buehler and Pucher’s elasticities, bicycle mode share is estimated
to increase from 2 percent to 2.6 percent in 2040 (Table 3).

Table 3 Bicycle Mode Share and GHG Reduction Calculations

Mode Share Calculation
Current Miles (2014)
Additional Miles
Current Bike Mode Share
Elasticity (mode share, facility miles)
% Increase in Bike Mode Share
New Bike Mode Share
Emission Reduction Calculation
Regional Trips (trips/day)
New Bicycle Trips (trips/day)
Average Trip Length (miles)
VMT Reduction (miles/day)
Average CO2-eq Emission Factor (g/mi)
CO2-eq Reduction (tonnes/day)

Bike Lanes

Multi-Use
Paths

197
196
2.0%
0.25
24.9%
2.5%

154
115
2.0%
.091
6.8%
2.1%

3,699,195
9,201
9.8
89,794
429.9
38.6

3,699,195
2,514
9.8
24,532
429.9
10.5

The reduction in vehicle trips is calculated by multiplying the change in bicycle mode share (0.6 percent)
by 50 percent of the total number of trips estimated by the travel demand model. Fifty percent of the trips
are used to account for the new bicycle facilities only being added to the City of Albuquerque, which is
assumed to contain half of the region’s trips. It is also assumed that all new bicycle trips substitute for
vehicle trips and not for walking or transit trips. The average trip length of 9.8 miles derived from the
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travel demand model results is then used to estimate the change in VMT. The average system-wide
vehicle speed, also derived from the travel demand model, is used to calculate an average CO2-eq
emission factor using MOVES, which is then multiplied by the change in VMT to estimate the change in
CO2-eq emissions (Table 3).
The results indicate that building out Albuquerque’s bicycle plan, approximately doubling the amount of
bicycle facilities in the city, would result in a 0.4 percent decrease in VMT and GHG emissions from the
2040 preferred scenario (total VMT is 27 million and CO2-eq is 13,352 tonnes per day). There is a lot of
uncertainty in these estimates; however, the results indicate that bicycle infrastructure can be effective.
Even though the effect is small, the relatively low cost of creating most bicycle facilities may make this a
relatively efficient GHG mitigation strategy.
2.3.2 Additional Bicycle Facility Evidence
There are few studies that provide strong evidence on the ability of bicycle facilities to reduce vehicle
trips. The study by Buehler and Pucher (2012) is only suggestive due to its reliance on a cross sectional
design and national commute mode share data. The UNM research team has recently completed a study in
cooperation with MRCOG and the City of Albuquerque on the effectiveness of past investments in
bicycle lanes and multi-use paths in the region (the study is currently under peer review for publication in
Transportation Research Part A: Policy and Practice). The study asked cyclists if they used a bicycle lane
or multi-use path on a regular utilitarian trip and what they would do if the bicycle lane or path did not
exist.
The study found that most Albuquerque area cyclists use multi-use paths (74 percent) and bike lanes (92
percent). It was also found that 30 percent of multi-use path users would not continue to bike if the path
they regularly use did not exist. Most would choose to drive instead. Similarly, 25 percent of bike lane
users would not continue to bike if bike lanes were not available. The results indicate that bicycle
facilities are effective at reducing vehicle trips, though most cyclists would continue to cycle regardless of
bike lane or path availability. Like most prior studies, safety was overwhelmingly the main concern of
cyclists. The study also suggests the bicycle lanes and multi-use paths play a role in attracting new
cyclists by providing a safer environment to ride. While this study does not indicate how much VMT
could be reduced if more bike lanes or multi-use paths were built, it does provide the most recent and
direct evidence of how bicycle facilities affect vehicle trips.
2.3.3 Pedestrian Facilities
Improving the quality of pedestrian facilities and adding facilities where none currently exist was not
evaluated. There is little information available about the current extent and quality of the region’s existing
pedestrian facilities or plans to improve facilities. There is also little evidence available to estimate the
effect of higher quality pedestrian infrastructure. The final report will provide a qualitative discussion of
available evidence.

2.4

Incident Management

The UNM research team in not aware of any studies that have quantified the GHG mitigation potential of
highway incident management programs. This is the same conclusion recently reached by a research team
at the University of California Davis and Irvine preparing a policy brief on incident management systems
for the California Air Resources Board (Boarnet, Weinreich, and Handy 2013). Several studies have
estimated the potential criteria air pollutant emission reduction benefits of specific incident management
programs (Guin et al. 2007; Chang et al. 2002; Skabardonis et al. 1998; Skabardonis et al. 1995) but GHG
emission reductions are not estimated. Furthermore, the prior studies have not provided results that are
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generalizable; they report the specific quantity of emission reduction rather than relative reductions
attributable to specific program features or highway conditions.
The existing evidence suggests that incident management programs can reduce GHG emissions if they
reduce delays and increase speed. As Figure 2 shows, the average CO2 emission rate of the vehicle fleet
declines rapidly as speeds increase from slow, congested, speeds towards typical free flow highway
speeds. The magnitude of potential GHG reduction depends on traffic volume, congestion and the
frequency of incidents. Very congested corridors with high traffic volume that experience frequent
incidents would benefit the most from an incident management program; these corridors have the most
potential for increasing average speed. Estimating the GHG mitigation potential of an incident
management program would require estimating the change in delay or traffic speed with and without the
program. At a minimum, information describing the current average incident duration, incident frequency,
and resulting traffic impacts are required to understand baseline conditions. From the baseline conditions,
hypothetical incident management systems that reduce the duration of incidents could be evaluated for
their GHG mitigation potential.
One caveat noted by Boarnet, Weinreich, and Handy ( 2013) is that since an incident management
program decreases average travel time, it will also tend to induce new travel demand in much the same
way as adding highway capacity (Duranton and Turner 2011). Induced demand would be strongest where
programs are most effective; corridors that are highly congested with frequent incidents. The frequency of
incidents on these corridors, and the delays they cause, also reduce travel time reliability which in many
cases has been found to be valued more than travel time (Carrion and Levinson 2012). Over time, induced
demand driven by improvements in average speed and travel time reliability may partially, if not
completely, erode the traffic flow and GHG mitigation benefits of an incident management program.
Based on the existing evidence and the caveat noted above, an incident management program may have a
small short run potential to mitigate GHG emissions which will likely erode over time due to induced
demand. With the information that is currently available to the UNM research team it is not possible to
quantify a range of potential GHG mitigation.
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2040 Carbon Dioxide Emissions (grams/mile)
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Figure 2 Fleet Average CO2 Emission Rate Vs. Average Speed from US EPA’s MOVES Emission
Factor Model

2.5

Traffic Signal Enhancement

There are many strategies and systems for improving traffic signal control to improve traffic flow. One
strategy that is being adopted in the Albuquerque metropolitan region is adaptive signal control. Adaptive
signal control continuously collects and evaluates traffic data from sensors along the roadway to optimize
the timing of traffic signals to minimize signal delay. Prior research, as reviewed by Rodier et al. (2014)
for the California Air Resources Board, finds that signal coordination can reduce GHG emissions by 1 to
10 percent. An additional study by De Coensel et al. (2012) estimates GHG reductions from 10 percent up
to 40 percent under ideal conditions (that are unlikely in practice) using a simulation model. None of the
studies consider the potential for induced demand, which in the long run could offset some or all of the
control system’s traffic flow and GHG mitigation benefits.
Recently, Bernalillo County installed an adaptive traffic control system on a portion of Alameda
Boulevard in the Albuquerque metropolitan area. Traffic data was collected before and after the adaptive
control system was installed. The control system has reduced morning peak travel time by 21 percent,
evening peak travel time by 11 percent and increased off peak travel time by 1 percent (Sussman 2013).
The UNM research team used the travel time reductions along with reported traffic speeds and flow rates
to estimate the reduction in GHG emissions attributable to the new control system. MOVES was used to
produce CO2-eq emission factors based on average speeds before and after the control system was
installed. The Alameda adaptive control system reduced GHG emissions by 5.9 percent along the
improved section of roadway (Table 4).
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To further investigate the GHG mitigation potential of adaptive traffic control systems, the reported
percentage change in travel times from the Alameda study were applied to traffic traveling the entire
Montgomery/Montano corridor and Coors Boulevard. These two heavily used roadways carry significant
traffic volume, are much longer than the section of Alameda that was studied, have many signalized
intersections, and do not currently have adaptive traffic control systems. These roads were selected to
gauge if upgrading the signal systems on these relatively long and heavily used corridors would produce
regionally significant GHG reductions.
Traffic flow and speed data for each roadway segment were obtained from the MRCOG travel demand
model for the 2040 preferred scenario. Emission factors were obtained from MOVES for the average
speed on each link before and after the speeds were adjusted to account for the expected improvements of
an adaptive signal control system. The results indicate that applying adaptive traffic control systems to
these two roads would result in a 3 percent to 4 percent reduction in GHG emissions from each road.
Regionally, the effect is a 0.2 percent reduction in GHG emissions. The actual Alameda results and the
results of applying a similar travel time reduction to the Coors and Montgomery/Montano fall around the
median of GHG reductions reported in prior studies.
Table 4 Potential Changes in GHG Emissions from Implementing an Adaptive Traffic Control
System
CO2-eq (tonnes/day)
Distance
(miles)
Road
Before After Change % Change
% of 2040 Total
2.3
Alameda*
60.8
57.2
-3.6
-5.9%
-0.03%
12.8
Montgomery/Montano
288
276
-12.0
-4.2%
-0.09%
24.7
Coors
442
426
-15.6
-3.5%
-0.12%
* Only the portion of Alameda where adaptive traffic signals were installed was studied.
The estimated GHG mitigation potential of installing an adaptive traffic control system on Coors or
Montgomery/Montano should be considered an order of magnitude estimated. There are many factors that
affect these estimates, the largest being how effective an adaptive traffic control system would be on these
longer and more complex corridors. The estimates in Table 4 do not account for broader network effects
on improvements made to these specific roadways. For example, reduced travel times along improved
corridors could cause bottlenecks in other parts of the network. Furthermore, like most prior studies,
induced demand is not evaluated. A traffic simulation study that investigated an improvement to a
signalized intersection by Stathopoulos and Noland (2003) find that induced demand is likely to eliminate
initial emission reduction benefits. There have not been any empirical studies to support simulation
findings but the results agree with travel demand theory and empirical evidence on induced demand from
highway capacity projects (Duranton and Turner 2011). Adaptive traffic control systems increase a
roadway’s capacity and reduce travel time just as expanding highway capacity does. The decrease in
travel time increases the attractiveness of the roadway and reduces the cost of making trips. The reduction
in congestion is likely to result in additional travel demand combined with a return to congested
conditions which may increase GHG emissions overtime, potentially reducing or eliminating the initial
benefits of this strategy.

2.6

Roadway Connectivity

Regular street grids generally provide the shortest path from any one point to any other point in a street
network while irregular street patterns, particularly those with cul-de-sacs and dead ends, increase the
distance required to travel through the network. Street networks with regular grids are also more
redundant, there are many alterative paths through the network which can reduce congestion and provide
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alternatives when there is an incident on a particular network link. Achieving shorter network distances
between various origins and destinations can reduce VMT by reducing trip length and also increase
walking, bicycle and transit mode share since these modes are most sensitive to distance. Regular grids or
other street designs with a high level of redundancy that reduce traffic congestion could also mitigate
GHG emissions by increasing traffic speeds (see Figure 2 for CO2-eq – speed relationship).
Several prior studies have evaluated the effect of greater street network connectivity and travel demand
(see Handy et al. (2014) for a comprehensive review). Prior studies generally indicate that better
connectivity leads to less VMT and more bicycle, walking and transit trips (Handy et al. 2014; Ewing and
Cervero 2010). However, results vary across studies which have been conducted at different times, in
different places and have used various definitions of street connectivity. Ewing and Cervero (2010)
completed a comprehensive review and meta-analysis of the existing evidence and report an average
VMT elasticity of street connectivity using two common street connectivity definitions: percent of fourway intersections and intersection density. Both definitions have the same elasticity, -0.12.
A VMT elasticity of -0.12 for intersection density is used to evaluate four typical street network patterns
in Albuquerque to illustrate the GHG reduction potential of greater street connectivity. Intersection
density is used rather than the percentage of four way intersections because intersection density appears
more robust to different street patterns. For example, in Figure 3 the NE Albuquerque and Downtown
Albuquerque neighborhoods both have 100 percent four way intersections; however, the NE Albuquerque
neighborhood has much lower intersection density because it has much longer block lengths. Longer
block lengths increase average network distances between points. Intersection density metrics control for
differences in block size.
Four different Albuquerque neighborhoods were selected that represent typical street network designs in
the area (Figure 3). The intersection density of each neighborhood was calculated by including
intersections on the boundary of each neighborhood but excluding intersections that only contained culde-sacs or dead ends since these provide no connectivity. The percentage change in intersection density
was then calculated between the SW Albuquerque neighborhood which had the lowest interstation density
and each of the other neighborhoods. The results shown in Table 5 indicate that increasing the density of
street intersections from a typical suburban subdivision layout, which can be accomplished with different
street patterns, may significantly reduce VMT and therefore GHG emissions. Additional GHG mitigation
benefits may occur if the street pattern also reduces congestion, increasing average speed.

Page 16 of 22
144

Figure 3 Examples of Different Albuquerque Area Street Network Designs and Intersection Density

Table 5 Intersection Density and VMT Calculation
Area
Intersection
% Change in VMT from
(km2)
Density
SW Albuquerque a
Neighborhood
Intersections
SW Albuquerque
0.78
51
65.6
0.0%
NW Albuquerque
0.71
50
70.6
-0.9%
University Area
0.67
56
83.9
-3.3%
Downtown Albuquerque
0.45
52
116.8
-9.4%
a
VMT elasticity of intersection density used in calculation equals -0.12 (Ewing and Cervero 2010)
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The regional effectiveness of adopting a street connectivity standard is difficult to quantify. The potential
GHG mitigation beyond what is forecast for the 2040 preferred scenario is unclear since the travel
demand model does not contain local streets. Local streets are represented by “centroid connectors” in the
travel demand model that represent the average distance from households in a TAZ to a roadway link in
the model (collectors, arterials, and highways). For TAZs in the metropolitan area that have not yet been
developed and where no roadway network exists, it is unclear what assumptions were used to create the
centroid connectors. For example, what street pattern was assumed in calculating the average distance and
travel time from each TAZ to the nearest network link? Since the preferred scenario focuses more growth
into already developed areas, new street connectivity standards, which would only affect new
development, may only have a small regional GHG mitigation potential. However, changing the street
pattern of yet to be built roadway networks should be a very low cost mitigation strategy and therefore
may be a very efficient GHG mitigation strategy even if it is not regionally significant over the forecast
horizon.
The estimates in Table 5 are also subject to many uncertainties. While there have been many studies of
street network design and changes in travel behavior, it’s difficult to generalize these results including the
meta-analysis by Ewing and Cervero (2010). The effect of intersection density likely depends on
population and employment density, land-use mix, bicycle and pedestrian infrastructure, quality of transit
service, and the extent of the network patterns (only a few blocks or is the whole city designed in a
similar pattern?). There are also many unique street designs that do not match up well with designs
considered in prior studies. For example, some neighborhood designs have greater pedestrian and bicycle
connectivity than vehicle connectivity due to bicycle paths and features that block vehicle access. Figure
4 shows a typical network design in Davis, California. Most neighborhoods in Davis, excluding the
downtown area, have irregular street network designs with many cul-de-sacs and dead ends; however,
many of these neighborhoods also have a multi-use path network interlaced with the street network as
shown in Figure 4. The multi-use path network adds connectivity to cul-de-sacs and dead ends for nonmotorized modes, and in many places has grade separated railroad, street and highway crossings. Some
neighborhoods in Albuquerque contain similar features, though on a much smaller and less frequent scale.
For example, Albuquerque’s multi-use path network adds some connectivity to dead end streets and culde-sacs, but only a very small percentage of them. Some neighborhoods also have pedestrian access
through sound and privacy walls that surround many of the region’s subdivisions.
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Figure 4 Example of Network Design for Greater Pedestrian and Cyclist Connectivity (Red Lines
are Bicycle and Pedestrian Paths, GIS Data from the City of Davis, California5)

3

SUMMARY AND CONCLUSIONS

The strategies where GHG mitigation potential could be quantified are summarized in Table 6. Growth
boundaries and VMT or gasoline taxes have the greatest potential for achieving significant additional
GHG reductions. Bicycle infrastructure and traffic signal enhancement, while having a smaller effect,
would face much less opposition in being implemented and provide popular co-benefits (recreation and
less congestion). The mitigation potential of improved street connectivity and incident management
programs could not be quantified but each strategy is expected to have a small GHG mitigation potential.
Greater street connectivity for new developments comes at little to no cost (those less land for real estate
development is a cost for developers) and could therefore be a very efficient policy even if only having a
small mitigation potential. Improving street the connectively of existing neighborhoods could be very
expensive if additional right of way is required.

5

City of Davis GIS Data Library: http://maps.cityofdavis.org/library/
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Table 6 Summary of GHG Mitigation Potential
CO2-eq Reduction
Growth Boundary
512
3.8%
VMT Tax 0.005 per milea
107
0.8%
VMT Tax 0.03 per mile
780
5.8%
VMT Tax 0.12 per mile
2384
17.9%
Bicycle Infrastructure
49.1
0.4%
Traffic Signal Enhancement
27.6
0.2%
a
Equal to a 25 percent increase in the current state and federal gasoline excise tax
b
Building out the City of Albuquerque’s 2014 Draft Bicycle Plan
c
Implementing adaptive signal control on Montgomery, Montano, and Coors, and ignoring induced
demand
The results in Table 6 also illustrate that by only adopting the relatively popular and low cost GHG
mitigation strategies, GHG emissions in the region will still grow higher than today’s level. Achieving
GHG mitigation that reduces emissions from the the 13,352 tonnes/day expected under the preferred
scenario in 2040 to today’s level of 11,358 tonnes/day requires adopting a VMT tax between 6 and 8.4
cents per mile. The lower VMT tax rate corresponds to a scenario where all other strategies are also
adopted while the higher tax corresponds to scenario where only a VMT tax is adopted. A growth
boundary would significantly reduce GHG emissions but would still not be enough to hold GHG emission
at today’s level.
Finally, the analysis in this report and most other studies fail to account for induced demand. Induced
demand should be expected to occur for any strategy that reduces travel time or improve travel time
reliability without also charging a fee or tax to pay for the improvement. Improved traffic signaling and
incident management programs suffer from this limitation which has the potential to significantly reduce
or completely eliminate their GHG mitigation potential over the long term. Interim GHG emission
reductions from these strategies may still be valuable compared to a baseline of not implementing them as
long as they do not lock the region into greater vehicle dependency or come at the expense of more
effective strategies. The most durable strategies for reducing GHG emissions include reducing vehicle
travel demand, improving vehicle fuel efficiency, and promoting the adoption of alternatively fueled
vehicles. This report focuses on reducing travel demand which can be accomplished through two general
strategies. Reducing the need for vehicle trips, which in this project is accomplished by changing land-use
patterns and improving transit options, and increasing the cost of travel through taxes, fees and tolls.
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Plan laid out a gridded connected network of
long range major route improvements. This
map eventually became the Long Rang RoadǦ
way System and part of the Future AlbuquerǦ
que Area Bikeways and Streets (FAABS) docuǦ
ment.NowtheLRTSGuidereplacestheFAABS

tual roadway designs and networks that supǦ
portadjacentlanduses.
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The 2040 Metropolitan Transportation Plan’s
Preferred Scenario involves careful examinaǦ
tionofhowlanduseaffectstraveldemand.The
Preferred Scenario results in reductions in fuǦ
ture travel demand through different types of
growth that are publically acceptable throughǦ
out the region. The LRTS Guide provides recǦ
ommendations on a second aspect of relating
landusetotransportationbyprovidingconcepǦ
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document and several of the prior elements
have transitioned over. The FAABS document
included a series of system maps: Long Range
RoadwaySystem,LongRangeBikewaySystem
andtheLongRangeHighCapacityTransitSysǦ
tem. These system maps are now in the LRTS
guide. They show where future roadways,
bikeways, and transit lines are planned. It also
provides a means to assess connectivity needs
andensurecomplete,efficientnetworks.

TheMidǦRegionMetropolitanPlanningOrganizationhasdevelopedtheLongRangeTransportationSystemGuide(LRTSGuide)torespond
tothegrowingneedfortransportationnetworkstobecomemoreefficientataddressingcongestion,providingmultiǦmodaloptionsforall
users,supportingeconomicdevelopment,andimprovingpublichealth.Oneofthekeyfindingsofthe2035MetropolitanTransportationPlan
wasthatthestrategyofaddingroadwaycapacitywasnotsufficienttoaddresscongestionacrosstheAlbuquerqueMetropolitanPlanning
Area (AMPA). The good news is there are promising alternative strategies that not only address congestion but also have economic and
healthbenefits.Thesestrategiesinvolvecreating“CompleteStreets”andrelatinglanduseandtransportationplanningtoimprovecondiǦ
tionsforallusers.

Introduction




Chapter1.




1
MidǦRegionTravelSurvey,2014

Much of the AMPA’s development occurred
afterWWIIwhendevelopmentpatternsfavored
automobile travel and the separation of land
uses. This has led to roadways that primarily
support automobile traffic (85 percent of all
tripsintheAMPAarecompletedinapassenger
vehicle)1.However,therearemanyfactorsthat
support mitigating this trend. Of all the trips
made by passenger vehicle, 11 percent are unǦ
deramile1.Theseshortautotripssuggestthat
the area’sroadwaysdo not encouragewalking
orbicyclingeventhoughdestinationsareclose.

Previously, rightǦofǦway guidance was based
only on how the roadway was anticipated to
function in the future. The LRTS guide uses
boththelandusecontextandtheroadwaytype
to provide guidance on conceptual roadway
design and rightǦofǦway needs. The goal is to
ensure that roadways support adjacent land
uses as well as efficient regional travel. The
LRTSGuideintendstoavoidmistakesmadein
the past where incompatible land uses and
roadway types were paired together. For exǦ
ample,locationswithahighnumberofpedesǦ
trian crashes may indicate that adjacent land
uses are generating the need for people to
walk, while the roadway is primarily designed
tosupporthighspeedautomobiletraffic.

and network designs that are appropriate for
thesurroundingcontext.
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Integrating land use and transportation inǦ
volves understanding how different land uses
affect travel demand and providing roadway

1.TRANSPORTATIONANDLAND
USEINTEGRATION

The LRTS guide has five main guiding princiǦ
ples:

1.1GUIDING
PRINCIPLES

Finally,theLRTSGuideispartofthelongrange
transportation planning process. It is incorpoǦ
ratedintothe2040MetropolitanTransportation
Plan and is developed to support the goals of
the MTP. It will remain a part of the MTP and
willbeupdatedaccordingtofederaltransportaǦ
tionplanningprocesses.

Forfutureroadways,theLRTSguidebuildsupǦ
on the past rightǦofǦway guidance from the
FAABSdocument,butnowincorporatesmultiǦ
modalaccommodationsbasedonnationalbest
practices.Theintentofthisguidanceforfuture
roadways is to find the minimum rightǦofǦway
neededforgoodmultiǦmodalaccommodation.
Forcurrentroadways,theLRTSguideprovides
methodstoevaluateexistingroadwaysforimǦ
proved multiǦmodal accommodations, safety,
andlanduseintegration.
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There are not enough resources to rebuild all
roadwaysasCompleteStreets.However,there
aremanyopportunitiestoprovidemultiǦmodal
accommodations that lead to a transportation
network that works better for more people.
These considerations vary for new roads and
existingroads.Forthisreason,theLRTSGuide
recommends recognizing Complete Streets
opportunitiesatavarietyoflevelsandprovides
CompleteStreetsconsiderationsandprocesses
tocapitalizeontheseopportunities.

Complete Streets is a movement that stresses
the need to accommodate all users of the
roadway: pedestrians, bicyclists, transit users,
and motorists. People of all ages and abilities
areabletomovesafelyalongandacrossComǦ
plete Streets regardless of travel mode. The
practice is not limited to design, but involves
planning, programming, operating and mainǦ
taining transportation systems. Complete
Streetsalsoinvolverelatingtothesurrounding
land use by finding the appropriate means of
accommodation for the setting. A “complete”
rural street will look and feel different than a
“complete”urbanone.

2.COMPLETESTREETS

ProvidingroadwaysthatsupportthesurroundǦ
ing land uses not only reduces the number of
shortautotrips,butalsoallowsfornewinvestǦ
mentandtheincubationofqualitypublicspacǦ
es.

TheLRTSGuideisintendedtosupportthePreǦ
ferredScenariointhe2040MetropolitanTransǦ
portation Plan. The Preferred Scenario miniǦ
mizes travel demand through more compact
and mixed land uses, provides more jobs west
of the Rio Grande, and looks to alternative
modes (particularly transit) to provide more
travel options. The development of the PreǦ
ferred Scenario also involves responding to

4.SUPPORTTHEPRICIPLESOF
THE2040PREFERREDSCENARIO

reach destinations. In addition, improving conǦ
nectivity improves efficiency by making trips
moredirectandreducescongestionbyprovidǦ
ingmultipleroutestodestinations.
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It can be a challenge for a single roadway to
accommodatefreightmovement,highvolume,
and high speed traffic along with pedestrian
and bicyclist needs. An important means of
addressing multiple needs simultaneously is
through creating “complete networks.” This
means designing complete, layered transporǦ
tationnetworksthatallowpeopletoreachdeǦ
sireddestinations–althoughnotalwaysonthe
sameroadway.CreatingbetterconnectednetǦ
worksforallmodesoftravelreducesthepotenǦ
tial conflict between different users. Providing
lowǦstress routes for pedestrians and bicyclists
improves accessibility by allowing people who
are concerned about safety from traffic to

3.CONNECTIVITY

FIGURE1.1:COMPLETESTREETSSUPPORTALLUSERSOFALLABILITIES
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Inresponsetothe2035MTP,theMetropolitan
Transportation Board issued a resolution reǦ

Much of the motivation behind this guide is a
convergenceofefforts.TheLRTSGuidebuilds
upon the comprehensive plans of the municiǦ
palitiesintheregion.Thecentersandcorridors
concept from City of Albuquerque/Bernalillo
County Comprehensive Plan provides a frameǦ
work for LRTS system maps and activity cenǦ
ters. The City of Rio Rancho’s Comprehensive
PlanexplicitlycallsforaCompleteStreetsPoliǦ
cyandtheVillageofLosLunasComprehensive
Plan sets the vision for the village “to become
less autoǦdependent through the provision of
more diverse travel options and land use patǦ
terns that support walkability, livability, and
sustainability.” Throughout the region more
plansareincludingCompleteStreetsprinciples.
The LRTS Guide supports putting these conǦ
cepts into practice and provides guidance for
locationǦspecificplans.

5.SUPPORTOTHERPLANSAND
POLICIES

public concerns to develop a transportation
systemthatnotonlyaddressescongestion,but
also supports economic development and creǦ
ates places where people want to be. Creating
transportationsystemsthatarecontextapproǦ
priate and meets the needs of all users is an
important part of supporting the principles of
thePreferredScenario.



Finally,theupdateoftheCityofAlbuquerque
/BernalilloCountyComprehensivePlanandthe
accompanyingupdateofthezoninganddevelǦ
opmentordinancesprovideagoodopportunity
tointegratetheLRTSGuideintotheseefforts.

ImplementationoftheLRTSGuidewilloccurin
a variety of ways from new roadway construcǦ
tion in newly developed areas, to projects on
roadways with constrained rightsǦofǦway. New
roadwaysofferthemostflexibilityinrightsǦofǦ
wayrequirements,butitisalsoessentialtoenǦ
sure adequate connectivity during this develǦ
opmentphase.Projectsonroadwayswithfully
developed land uses offer the least flexibility,
but depending on the land use and roadway
type,canrepresentthehighestneedformultiǦ
modalaccommodationinthenearǦterm.

Manual and Bernalillo County’s Streets StandǦ
ards. By adopting the 2040 Metropolitan
TransportationPlan,membergovernmentsare
supportingtheintentoftheLRTSGuide.MemǦ
ber governments are encouraged to adopt the
processes provided in this guide and provide
feedbackthatwillimprovefutureiterations.
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TheLongRangeRoadwaySystemisreferenced
in City of Albuquerque’s Development Process

The LRTS Guide is part of the Metropolitan
Transportation Plan and will be updated to
support subsequent MTPs. The principles, proǦ
cesses and systems in the LRTS Guide will be
updated with the Metropolitan Transportation
Planandwithclosecoordinationwithmember
agencies to ensure that it takes into account
local agency efforts and adopted plans while
alsoaddressingregionaltransportationneeds.

1.2ADOPTION&
IMPLEMENTATION

questingregionalguidanceonaccommodation
of all modes and integrating land use and
transportation. Many aspects of this guide
come from locally adopted plans, policies and
development processes. In addition, the proǦ
cess provided in this manual will help guide
MidǦRegion Metropolitan Planning OrganizaǦ
tion (MRMPO) comments for development reǦ
view.
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The LRTS Guide may be appliedto awide range
ofplans,studiesandprojects.DevelopingamasǦ
ter plan for an area with no infrastructure to reǦ

2.1IMPLEMENTATION
OPPORTUNITIES

4. Assess rightǦofǦway needs and develop conǦ
ceptualdesigns.(Chapter5,6)
5. Evaluatealternatives.(Chapter7)
6. Collect and analyze performance measures.
(Chapter8)
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Identify considerations and implementation
opportunities for the plan or project. (this
chapter)
2. Identifythelandusecharacterareafromthe
PreferredScenario.(Chapter3)
3. Identify the roadway’s regional role and opǦ
portunities to improve network connectivity.
(Chapter4)

1.

The Complete Streets planning process outlined
here involves six main steps that move from
broad geographic considerations to specific segǦ
ments.Thestepsarelistedbelow:
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surfacing an existing roadway all provide opporǦ
tunities to support surrounding land use and acǦ
commodate different transportation modes.
However, the most appropriate type of impleǦ
mentation varies with each opportunity. For exǦ
ample,preservingnetworkconnectivityandrightǦ
ofǦwayiscriticalinmasterplansforundeveloped
areas, but evaluating a wide range of detailed
roadway designs might not be as important. For
roadwayresurfacingmaintenance,pursuingaddiǦ
tional rightǦofǦway is not appropriate, but evaluǦ
atingthelanduse,theroadwaytypeandifexcess

TheLRTSGuideprovidesaCompleteStreetsplanningprocessforsystematicallyincorporatinglanduseandmultiǦmodalconsiderationsata
variety of opportunities. This chapter contains the steps recommended to ensure that a variety of considerations are taken into account
whenplanninganddesigningroadwaysandtransportationnetworks.Guidanceisalsoprovidedonthecollectionandevaluationofroadway
andnetworkmeasurestobetterunderstanddifferentusersandtheirneeds,aswellasthevariousbenefitsandtradeoffsinvolvedwithdifǦ
ferentroadwayandnetworkconfigurations.

UsingThisDocument
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EVALUATION

DECISION
MAKING

DEVELOP
POTENTIAL
CHANGES

4.IdentifyopportuniǦ
tiesforimproved
connectivity

FIGURE2.1:LRTSGUIDEPLANNINGPROCESS

7.Assessoutcomestomeasuresuccessofdesiredresults

6.Implementchanges

5.Evaluatealternatives,weighconsiderations,describe
tradeǦoffs

3.Developconceptual
designsbasedon
plannedconditions
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1.Determinecharacter
areaofthefuturesurǦ
roundinglanduse

2.Determinethe
roadway’sregionalrole
(includesfuturetraffic,
transit,andbikeways)

RELATIONSHIPTO
NETWORK



EXISTING&
FUTURE
CONDITIONS

RELATIONSHIPTO
LANDUSES
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Figure2.1showstherecommendedLongRange
TransportationGuideplanningprocess.

Table2.1categorizesdifferentimplementation
opportunitiesbroadlybygeographicshapeandif
aprojectinvolvesanexistingorfutureroadway.
Thesecategorieshavesimilarimplementation
typesthatareincludedinTable2.1aswell.

lane width could improve shoulders or bicycle
lanesisveryimportant.
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IMPLEMENTATIONOPPORTUNITY
IMPLEMENTATIONTYPE
SectorPlans,AreaPlans,MasterPlans,Facility 1. Identify&coordinatewithplannedlanduse(Ch3).
x Whatarethefuturelandusedesignationsfromlocalplans?
Plans
2.
Identifyandpreserveroadwayandtrailnetworkconnectivity(Ch4&7).
Theseplansaddresslargeareasandprovidea
x Istheresufficientaccesstoplannedlanduses?
blueprintforroadways,trailsandotherfacilities.
x Couldadensernetworkofnarrowerroadsbeusedinsteadofasparsenetworkofwiderroads?
Nearlyalloftheseplansincludefuturelanduse
x Doesthelayoutoftheroadwayandtrailnetworksupportfuturelandusedesignations?
designations.
x Doesthenetworkallowforpedestriansandbicycliststotakealternativeroadways?
x DoesthenetworkmeetrecommendedconnectivitymeasuresandarethereopportunitiesforimǦ
provedconnectivity?
3. Developconceptualroadwaydesigns(Ch5&6).
x Doestheconceptualdesignandnetworkworktogethertoaccommodateallroadwayusers
(althoughnotnecessarilyonthesameroad)?
CorridorPlans,Engineering& 1. Identify&coordinatewithplannedlanduse(Ch3).
x Whatarethefuturelandusedesignationsfromlocalplans?
FeasibilityStudies
Theseeffortstendtofocusonasegmentof 2. Identifyandpreserveconnectivitythrougheasementsandparallelroutes(Ch4).
x Istheresufficientaccesstoplannedlanduses?
roadwayandsometimesincludealimitedarea
x Canparallelroutesimproveaccesstoadjacentlanduseandbetteraccommodatepedestriansand
thatincludesparallelingroadways.
bicyclists?
x Arethereanyeasementsorotheropportunitiestoimprovepedestrianandbicyclistaccessand
mobility?
3. Developconceptualroadwaydesigns(Ch5&6).
x Doestheconceptualroadwaydesignandparallelroadwaysworktogethertoaccommodateall
roadwayusers(althoughnotnecessarilyonthesameroad)?
4. Identifycorridorissuesandconsiderations(Ch7&8).
x Howistheroadwaycurrentlyperforming?
x Arethereadditionalopportunitiestoaddressissues?
NewRoadway 1. Identify&coordinatewithplannedlanduse(Ch3).
x Whatarethefuturelandusedesignationsfromandlocalplans?
Construction
Newroadwaysaretypicallybuiltinphases.Each 2. Identifyandpreserveroadwayandtrailnetworkconnectivity(Ch4).
x Istheresufficientaccesstoplannedlanduses?
phaseshouldprovidemultiǦmodaloptionsand
x Areapprovedaccesspointsbeingbuiltalongwiththedevelopmentofhomesandbusinesses?
supportthelandusedevelopingaroundit.
3. Developconceptualroadwaydesign(Ch5&6)
x DoesthedesignallowforallroadwayuserstobeaccommodatedthrougheachphaseoftheroadǦ
waybeingbuilt?
4. Identifycorridorissuesandconsiderations(Ch7&8).
x WhatarethelongǦtermandshortǦtermgoalsoftheroadway?
x Arethereadditionalopportunitiestoaddressissues?
x Whataretheperformancemeasurestoevaluatechangestotheroadway?

TABLE2.1:IMPLEMENTATIONOPPORTUNITIES&TYPES

4.
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Identify&coordinatewithplannedlanduse(Ch3).
x Whatarethefuturelandusedesignationsfromlocalplans?
Identifyandpreserveroadwayandtrailnetworkconnectivity(Ch4).
x Doesthisroadwayprovideanimportantconnectionbetweenorwithinactivitycenters?
x Arethereanysmallopportunitiestoimproveaccesstoadjacentlanduse?
Developconceptualroadwaydesign(Ch5&6)
x Whichmodesareprioritizedbasedonthecharacterareaandroadwaytype?
x Arethereopportunitiestoimproveaccommodationforprioritizedmodes?
Identifycorridorissuesandconsiderations(Ch7&8).
x Howistheroadwaycurrentlyperforming?
x Arethereadditionalopportunitiestoaddressissues?
x Whataretheperformancemeasurestoevaluatechangestotheroadway?
Identify&coordinatewithplannedlanduse(Ch3).
x Whatarethefuturelandusedesignationsfromlocalplans?
Identifyandpreserveroadwayandtrailnetworkconnectivity(Ch4).
x Doesthisroadwayprovideanimportantconnectionbetweenorwithinactivitycenters?
x Arethereanysmallopportunitiestoimproveaccesstoadjacentlanduse?
Developconceptualroadwaydesign(Ch5&6)
x Whichmodesareprioritizedbasedonthecharacterareaandroadwaytype?
x ArethereopportunitiestoimproveaccommodationforpedestriansandbicyclistsbyreducingdrivǦ
inglanewidths?
x Areshouldersbeingimprovedalongwiththerestoftheroadway?
x Aretheremissingsidewalksthatcanbefilledin?
Identifycorridorissuesandconsiderations(Ch7&8)
x Howistheroadwaycurrentlyperforming?
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4.

3.

2.

1.

RoadwayResurfacing 1.
Maintenance
Althoughtheseprojectsarelimitedandshould 2.
notbecomefullreconstructionprojects,they
provideuniqueopportunitiestocapitalizeon
smallimprovementsthatcanmakelargeimpacts 3.
atmuchlowercoststhanareconstruction
project.

Roadway
Redevelopment&
Reconstruction
TheseeffortsinvolvechanginganexistingroadǦ
wayorintersection.Typically,acorridoror
feasibilitystudyprecedestheseprojects.Given
thattheseroadwaysarealreadyinuse,thisis
alsoanopportunitytotestoutdesignalternaǦ
tiveswithtemporaryfeatures.
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roadwayisoftenmuchlongerthanthesurroundǦ
ing environment. This requires examining locally
adopted plans and zoning ordinances. The LRTS
Guideprovidesacharacterareamapthatgivesan
overallideaofcharacterareas.However,inpracǦ
tice, character areas are relatively small and it is
impossible to determine them all at a regional
level. This is why local plans and the local comǦ
munity vision need to be used when making this
determination. This can be difficult since local
governments have a widerange of landuse desǦ
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Determining the surrounding character area preǦ
sents a variety of challenges. Making a detailed
assessment of the land use surrounding a roadǦ
wayisnewformanytransportationprofessionals.
Adding to the challenge is that this assessment
needstobeforthefuturecharacterarea,notthe
current surroundings since the lifecycle of the

3.1LANDUSE
CONTEXT

165



ignations. In order to help this process the LRTS
GuidesimplifiescharacterareasintofivecategoǦ
ries: (1) activity centers, (2) urban, (3) suburban,
(4) rural, and (5) rural main streets. Overall, this
classification follows a transectǦbased model,
movingfromacontinuumofruraltourbancharǦ
acterareas,withincreasingdensitiesandintensiǦ
tyofuses(Figure3.1).RuralmainstreetsareoverǦ
laid on top of this transect model to indicate
those places with higher pedestrian and/or comǦ
mercialactivitywithintownandvillagecenters.

DeterminingthecharacterareaisthefirststepoftheLRTSprocess.Thescenarioplanningefforthasshownthesignificanteffectlanduse
patternshavewhenaddressingtransportationchallengesofthefuture.Additionally,thedesignandoperationoftheroadwaycontributesas
much to the context as the buildings in the area. For this reason, it is important to have a clear idea of the intended future character
surroundingtheroadwayandthenbalancetransportationdemandwiththecriticalneedfortheroadwaytosupporttheadjacentlanduse.
Thischapterdescribesfourcharacterareasandwaystodetermineeachcharacterarea.RoadwaynetworkconnectivityandconceptualdeǦ
signelementsinchapters4,5and6arebasedonthesecharacterareas.

CharacterAreas
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ActivityCenter

Urban
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clude all six uses, but do not have scores better
than0.30.Thelanduseformulais:
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However, there are measures that can help Where   is the proportion that land use ݅

determine character area (see Table 3.1). Below
contributestotheoverallgeography.
are descriptions of these measures. Although all
ofthesemeasuresarecorrelated,itisbesttotry
NETRESIDENTIALDENSITY
todetermineatleasttwoofthembeforemaking
Net residential density is another way to help
assigningacharacterarea.
characterize development. This is the number of
dwelling units per residentially zoned acre.
LANDUSEMIX
Cautionmustbeusedinareaswithmanufactured
Landuseisacommoncriterionforcharacterizing
homesorgroupquarterswherethelandmaynot
development. Common land uses includes: (1)
bezonedresidential,buttheCensusdataincludes
singlefamilyresidential,(2)multiǦfamilyresidenǦ
thenumberofdwellingunits.
tial, (3) commercial retail, (4) commercial serǦ
vices, (5) public/institutional, and (6) parks/open
The net residential density for activity centers is
space.Anareawhereonecanlive,work,shop,go
12dwellingunitsperacre.ThisisaminimumdenǦ
toschoolandhaveplacestocongregatedisatypǦ
sityneededtosupporttransit2.
icalactivitycenter.Thatiswhyanactivitycenter
should include nearly all the land uses listed
ACTIVITYDENSITY
above.Theselandusesweretestedoutonblock
Activity density is a measure of combined resiǦ
groupstounderstandhowwellthesegeographies
dential and commercial activity. It supplements
scored.Table3.1providesgeneralrulesonhowto
the net residential density with employment
measure this mixture. This table also provides
activity.
landusemixscoresbasedonanentropyformula
using the six land use categories listed above. If
geographydedicatedoneǦsixthofitstotalareato
each land use, the score would be 1. In practice,
this does not happen and many block groups inǦ

2
PublicTransitandLandUsePolicy,1977

ed ordinances and plans should be used in order
to assess character area. It is impossible at the
regionalleveltocomeupwithanexactmodelof
the variety of contexts a long roadway will pass
through.
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TheLRTSCharacterAreamap(pg.19)providesa
broadviewofcharacterareasintheregionanda
starting point for determining character area.
This map was developed based on the final conǦ
ceptualPreferredScenario.TwoofthemainprinǦ
ciples of this scenario are to provide more jobs
west of the river andto promote activity centers
that provide denser, mixedǦuse, walkable areas
that can be connected by transit. The Preferred
Scenariowascreatedusingstakeholderinputand
itprovidesagoalfortheregion,butitisnotbased
on current zoning ordinances. In practice, adoptǦ



Rural

Suburban

(SOURCE:CENTER
FORAPPLIED
TRANSECTSTUDIES)

FIGURE3.1:
TRANSECT
EXAMPLE
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3.2ACTIVITYCENTERS

FIGURE3.2:REGIONALACTIVITYCENTER–UPTOWN

Activitycentersexistinbothurbanandsuburban
contexts, although their form and surrounding
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Metropolitan planning organizations update fedǦ
erallyǦdesignated rural and urban boundaries

based on decennial census populations. These
designations then guide federal funding processǦ
The term rural in this document refers to rural
es. This document addresses the Albuquerque
character areas within the federally designated
MetropolitanPlanningArea(AMPA)whichisfedǦ
Albuquerque Metropolitan Planning Area erallyclassifiedasurban.Thisdocumentdoesnot
(AMPA). Rural character areas have low residenǦ
address the federally designated rural areas in
tialdensitiesandtheyareinterspersedwithagriǦ
TorranceandSandovalCountieswhichfallunder
culture and rangeland. Two examples of rural
theRuralTransportationPlanningOrganization.
character areas in the AMPA are the Village of
CorralesandtheVillageofTijeras.

URBANANDRURAL
DESIGNATIONS

Thebeneficialpartoftheactivitydensitymeasure
is that MRMPO provides these measures for the
2040forecast.CautionmustbeusedinafewinǦ
stances where the acreage of the data analysis
subzone(DASZ)overshadowsthepopulationand
employmentthattakeplacewithinthezone.For
example, Kirtland Air Force Base in Albuquerque
andMerillatinLosLunashavesignificantconcenǦ
tratedactivity,buttheDASZencompassesmuch
morearea.

ܺൌ

For݅݁݊ݖܾݑܵݏ݅ݏݕ݈ܽ݊ܣܽݐܽܦ,where



Activity Density =
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The2040MTPhasidentifiedfourtypesofactivity
centers. However, pedestrian priority activity
centers identified in the Albuquerque/Bernalillo
ComprehensivePlanandotherlocalplansshould
alsobetakenintoconsideration.

land uses may vary.  Activity centers prioritize
pedestrianaccessibilityandaretargetedforhighǦ
er intensities of mixedǦuse development and enǦ
hanced transit connections. In addition, activity
centers promote a “park once” approach where
people driving to these locations can park once
andwalktoavarietyofdestinations.















ofWalkableCity:HowDowntownCanSaveAmerǦ
ica One Step at a Time. The Downtown
Walkability Analysis is the recommended

resource for improvements to streets in
DowntownAlbuquerque.

InMarch2015,TheDowntownWalkabilityAnalyǦ

sis was adopted by City of Albuquerque a policy
for prioritizing multiǦmodal improvements in

Downtown Albuquerque. This study was

completedinfallof2014byJeffSpeck,theauthor

DowntownAlbuquerqueisauniqueareainmany
ways, because it functions as the urban core for
the region and remains the region’s most dense
jobcenter.Itisbotharegionalactivitycenterand
reinvestment center. Increased investment in
Downtown’s pedestrian amenities, bicycle infraǦ
structure, and civic spaces could catalyze further
private investment and redevelopment of DownǦ
town’s vacant and/or underǦutilized infrastrucǦ
ture.

DOWNTOWNALBUQUERQUE

ployerorbusinesscenterwithnoplansforhousǦ

ing and they are not targeted future land use

changes. These locations not addressed in the
LRTS guide, but they are identified in the

PreferredScenario.
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Unlike the other types of activity centers, emǦ
ployment centers consist of a single large emǦ

EMPLOYMENTCENTERS

Opportunitycentershavebeenidentifiedbylocal
communities as areas that have room for addiǦ
tionaldevelopmentandthathavethepotentialto
become mixedǦuse destinations. Nearly all of
theselocationsinvolveaddressingtransportation
issuesbyincubatinglocalmixedǦusecenterswith
high levels of employment so that nearby resiǦ
dents do not need to travel across the river or
traverseotherbarriersfordailyneeds.

OPPORTUNITYCENTERS

Reinvestment centers are currently targeted for
redevelopment. They often have connections to
transit and some mixedǦuse elements. In some
cases,theseareasweremajordestinationhubsin
thepast.

REINVESTMENTCENTERS

Peopleacrosstheregiontraveltoregionalactivity
centers to access jobs, education, and other serǦ
vices. These centers include transit connections
and the potential to support mixedǦuse developǦ
ment.

REGIONALACTIVITYCENTERS

 CHAPTER3:CHARACTER AREAS
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Examples:Uptown
(shown),Downtown
Albuquerque,UNM
area,NobHill,CotǦ
tonwood,andJournal
Center
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LandUseMix:Thepredominantsinglefamilylandusesinsuburbanareasoftenincludetwoor
three of the following other land uses: multiǦfamily, retail, services, parks, and pubǦ
lic/institutionalbuildingssuchasschools.(LUmixscore>0.10)
PlannedNetResidentialDensity:<8dwellingunitsperacre
FutureActivityDensityScore:<12

Suburbanareasprimarilycontainsinglefamilyresidentiallandusewithscatteredcommercial Examples:Coors
thatsupporttheseresidences.Futuresuburbanareasshouldprovideforpedestrianandbicycle Blvd,SouthernBlvd,
accesstocommercialareas,schools,parksandtransit.
UnserBlvd,HarperRd

GENERALSUBURBAN

Examples:anMateo
&Lomasarea
(shown),Wyoming
LandUseMix:Urbanareasoftenhaveatleastfourofthefollowinglanduses:singlefamily, Blvd&Montgomery
Blvd
multiǦfamily,retail,services,parks,andpublic/institutionalbuildingssuchasschools.
(LUmixscore>0.16)
PlannedNetResidentialDensity:>8dwellingunitsperacre
FutureActivityDensityScore:>12

UrbanareasaregenerallydonothaveashighofresidentialandemploymentdensitiesasacǦ
tivitycenters,buttheyhaveafairlyhighnumberofdifferentlanduseswithinshortdistances.

GENERALURBAN

LandUseMix:ActivityCentersoftenhaveallofthefollowinglanduses:MultiǦfamily,retail,
services, parks (includes plazas), public buildings (includes schools), and often nearby single
familyunits.(LUmixscore>0.22)
PlannedNetResidentialDensity:>12dwellingunitsperacre
FutureActivityDensityScore:>25

Activitycentersaredesignatedinthe2040MTPandtheAlbuquerque/BernalilloCountyComǦ
prehensivePlan.Theseareasexistinbothurbanandsuburbanareasbutgenerallyareplanned
tohaveahigherintensityofusethangeneralurbanorsuburbanareas.Thisincludesincreased
pedestriantraffic,retailactivity,orcorejobcenters.ThepriorityforactivitycentersisaccessiǦ
bilityforallmodes,withanincreasedemphasisonpedestriancomfort.

ACTIVITYCENTERS

TABLE3.1:CHARACTERAREAS
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Mainstreets,likedowntownstreets,areplacesthattraditionallysupportretailbusinessesand
pedestrianactivity.Theyoftenfunctionastheheartofhistorictowns,orasthe"livingroom"
ofaneighborhoodwherepeoplecometoshop,eat,andcongregate.Forthisreason,special
careneedstobetakentopreservepedestriancomfortandsafety.(AlsoseeSpecialStreetsin
section5.7.)

RURALMAINSTREETS

Land Use Mix: Rural areas have very low residential densities and often include agricultural
land,and/oropenspace.(LUmixscore<0.10)
PlannedNetResidentialDensity:<3dwellingunitsperacre
FutureActivityDensityScore:<7

Theprimarycharacteristicofruralareasisverylowresidentialdensities.OftenruralareasdeǦ
velopintosuburbanareas.IfanareaisdeterminedtoberuralinthefuturethereshouldbeevǦ
idencethatmeasuresareinplacetopreservelowresidentialdensity.

RURAL



Examples:NM313in
Bernalillo(shown),
CorralesRd,4thStat
GuadalupePlazain
LosRanchos,NM333
inTijeras

Examples:IsletaBlvd
(shown),RioGrande
Blvd
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The2035MetropolitanTransportationPlantook
thefirststepinseeinghowalackofconnectiviǦ
ty can negatively affect future transportation.
The 2040 Metropolitan Transportation Plan
takes the next step by recommending ways to
address and improve network connectivity
through the LRTS Guide. The intent is to proǦ

tiesforlocalroads,collectors,andminorarteriǦ
alstomakemeaningfulconnections.
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Unfortunately, roadways are now planned as
fragmentedsystemswithafocusonchanneling
traffic onto a few arterials. Typically, new deǦ
velopments create disconnected roadway layǦ
outs that aresiteǦbased and address the interǦ
ests of a single landowner without taking into
consideration the negative regional conseǦ
quences of a disconnected roadway network.
SuchanetworkfailstocapitalizeonopportuniǦ
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Ensuring high levels of connectivity through
careful network planning has numerous beneǦ
fitsincluding:

4.1NETWORKDESIGN

vide guidance for creating complete networks
that offer alternative lowǦspeed, lowǦvolume
routes that help serve communities and the
region.

Roadwaysplaymanyrolesfromcarryingfreightlongdistancestoinvitingpedestrianstopatronizesidewalkcafes.ItisnotpossibleforasinǦ
gleroadwaytoplayalloftheseroleswellatthesametime.However,awellǦconnectedsystemofroadwayscanmeetthesediversechalǦ
lenges byassigning differentresponsibilitiesto different routes. Noother factoraffects a transportationsystem’s overall efficiency more
than roadway network connectivity. Roadway connectivity allows for more route options which disperses congestion and can help avoid
majorissueswhenaroadwayisclosedforconstruction,incidents,orevents.TheredundancyofroutesispreferableforpedestrianandcyǦ
clistsbecausetheycandirectlyreachtheirdestinationswhileavoidingconflictsonmajorroads.Inaddition,regularlyspacedroadwaysoffer
betteropportunitiesforsignalsynchronization,increasingefficiencyandtraveltimes.Finally,thesmallerblocksstructureallowsfordevelǦ
opmentflexibilitywherelandusescanevolveandadaptovertime.

CompleteNetworks


_Chapter4_






Offersdirectroutes,whichdecreasestravel
timeandvehiclemilestraveled(VMT).
Improves air quality and health outcomes
byreducingVMTandcongestion.
Reduces congestion by allowing surroundǦ
ingroadwaystoabsorbexcesstrafficfrom
otherroutes.
Encouragesmorewalkingandbicyclingby
creatingshorter,moredirectroutes.
Provides more direct access to businesses
andresidences.3

The Long Range Systemmaps provide a founǦ
dation for layered network connectivity; howǦ
ever,smalleropportunitiesforconnectionsalso
exist.section4.5providesavarietyofstrategies
to improve connectivity. Often these smaller
connectionsareveryeffectiveforpeopletravelǦ
ingbyfootorbicycle.

destinations. The maps communicate to the
wide variety of stakeholders where proposed
network connections are recommended. This
helpsensurethatimportantnetworklinks(and
gaps) are not overlooked as opportunities to
improvetheroadwayarise.
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Finally, the region still has opportunities with
new,largerdevelopmentstoestablishandpreǦ
serve a gridded transportation system. These
areas are included in the system maps to enǦ
sure that important connections are preserved
fromonedevelopmenttothenext.

FIGURE4.1:COMPARISONOFA15MINUTEWALKFROMABUSSTOPINWITHATRADITIONAL,GRIDDED
NETWORK(LEFT)ANDACONVENTIONALNETWORK(RIGHT)
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3
 ITE. Planning Urban Roadway Systems; Ewing,
PedestrianǦandTransitǦOrientedDesign,59Ǧ60
4
Ewing,59

The Long Range System maps (pg.28Ǧ36)
provide the designated layers for these differǦ
ent modes. Each map identifies current and
futureplannedconnectionsthatwillallowtravǦ
el by different modes between major

A gridded network of connected roadways is
thebestwayofachievinghighlevelsofconnecǦ
tivityandaddressingthevarietyofneedsofthe
regional transportation system.4 Although
large areas of the region have missed the opǦ
portunity to have a gridded roadway network,
therearestillmanywaystoimproveconnectivǦ
ity and network efficiency. It is still possible to
createlayerednetworksforpedestrians,transǦ
it, bicyclists, drivers, and freight at a regional
scale.

LAYEREDNETWORKS

x

x

x

x

x
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REGIONALPRINCIPALARTERIAL
Tripsonregionalprincipalarterialsareprimarily
fortravelinglongerdistancesacrosstheregion.
Regionalprincipalarterialsprioritizepassenger
vehicles and freight. In general, there are not
manydestinationsalongregionalprincipalarteǦ
rials.Theseroadwaysshouldhavehighlevelsof
access management and many are currently
included in the region’s access management
policy.Regionalprincipalarterialstendtohave
higherspeedsandmorelanes.IfthereisaparǦ
allel regional and community principal arterial
and a person wants to drive to a destination
beyond the communities these arterials serve,
then they most likely would take the regional
principal arterial.  For these reasons, regional
principalarterialsshouldonlybeplannedalong
the edges of activity centers and not through
them. Unfortunately, there are some develǦ

Incontrast,theLRRSroadwaytypedbuildupon
and move beyond functional classification by
considering the character of the roadway and
the role it plays in the regional system. The
classificationsusedintheLRRSweredeveloped
with the needs of all users in mind and the
typesoftripstheroadwayserves.Forexample,
the LRRS differentiates principal arterials into
twogroups(regionalandcommunity)todifferǦ
entiate the types of trips these roadways acǦ
commodate. These designations can help deǦ
termine the steps necessary to preserve and
improvethetransportationsystem.
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Thisleadstoanimportantdistinctionbetween
LRRSandcurrentfunctionalclassification.Just
like the name implies, current functional
classification is based on how the roadway
currently functions. In addition, current
functional classification determines eligibility
forfederalfunding.

FUNCTIONALCLASSIFICATION

The Long Range Roadway System (LRRS) (pg.
28Ǧ29)providesfuturerecommendedroadways
and their regional role. This system should be
viewedasanaspirationalnetwork.Thatis,the
map provides a basic, minimal future network
thatdemonstrateshowtheregion’stransportaǦ
tion network is envisioned to function, with
some roadways closer to their desired funcǦ
tionality than others. This network includes
roadways that are not expected to be conǦ
structedwithinthetimeframeofthe2040MTP.
TheseroadwaysareincludedintheLongRange
Roadway System in order to help identify fuǦ
ture need. Roadways beyond the scope of the
2040MTPalsoprovideameanstoidentifyimǦ
portant regional connections. As new areas
develop,additionalconnectivityneedswillhave
tobeassessedfurther(seesection4.5forstratǦ
egiestoimproveconnectivity).

4.2LONGRANGE
ROADWAYSYSTEM
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MINORARTERIAL
MinorarterialsprovidetheconnectivityofprinǦ
cipalarterials,buttheyprioritizeslowermoving
traffic, including bicyclists and pedestrians, to
allow these modes additional options to reach
destinationswithoutneedingtobeonaprinciǦ
palarterial.

Community principal arterials do not prioritize
one mode over another; instead they strive to
achieve a balance through several strategies
thatcanincludeslowingdownmotorizedtraffic
or improving walking and bicycling facilities.
HigherlevelsofcongestiononcommunityprinǦ
cipal arterials is acceptable compared to reǦ
gionalprincipalarterialssincecommunityprinǦ
cipalarterialsbringpeopletoareasandregional
principalarterialtakepeoplethrough.

COMMUNITYPRINCIPALARTERIAL
Although these roadways are given the funcǦ
tional classification of principal arterial, these
corridorsincludemanydestinationswithdirect
access from the arterial. Travel on community
principal arterials tends to be over relatively
shortdistancesandtodestinationswithaccess
directly on that arterial. Community principal
arterials tend to have lower speeds and fewer
lanesthanregionalprincipalarterials.

oped activity centers that are bisected by reǦ
gionalprincipalarterials.Inthesecases,modal
priorities along these roads need to be balǦ
anced.



2004
145.20
130.80
124.50
0.00
400.50

2010
2014
206.20 274.80
218.60 261.20
156.30 415.1**
6.20
6.16
587.30 957.22

Total
Proposed
FullBuildͲ
Out
695.02
749.66
568.07
21.92
2,034.67

*Onlyincludes2040MTPprojects.
**IncludesadditionalmilesinValenciaCountythatwereallnotincludedon2035LRBS.

FacilityType
PavedTrail
BicycleLane
Route
BicycleBoulevard
Total

Proposed
2040
Project
Miles*
97.34
124.72
1.72
0.00
223.78

Table4.1:ExistingandAnticipatedMilesofBikewaysandTrails



Fordescriptionsofdifferentbikeways,seesecǦ
tion5.6BikewayandTrailInfrastructure.

The Long Range Bikeway System (LRBS) (pg.
31Ǧ36)includesbothexistingandfutureexisting
bikeways and trails. Proposed facilities include
projectsbeyondthe2040timeframe.TheLRBS
alsoidentifieslongdistanceroutesthatprovide
means for bicyclists to travel across and beǦ
tweenjurisdictionsintheregionaswellasothǦ
erspecialalignments.

4.4LONGRANGE
BIKEWAYSYSTEM

For  more transitǦrelated information, see secǦ
tion5.5Transit.
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AswiththeLongRangeRoadwaySystem,the
Long Range Conceptual Transit System is deǦ
sign to support the principles of the 2040 PreǦ
ferredScenario.Specifically,thenetworkseeks
to connect activity centers and support future
mixedǦuse corridors. Expanded transit would
alsoprovideincreasedrivercrossingoptions.

The Long Range Conceptual Transit System
map (pg. 30) shows futureplanned transit corǦ
ridorsalongwiththeexistingbusandcommutǦ
errailserviceandrailstations.

4.3LONGRANGE
CONCEPTUALTRANSIT
SYSTEM

MINORCOLLECTOR
Minorcollectorsprovideadditionalconnectivity
between destinations on arterials and
neighborhoods.

MAJORCOLLECTOR
Majorcollectorsprovideadditionalconnectivity
between destinations on arterials and neighǦ
borhoods. They prioritize bicyclists and pedesǦ
trians.Bicyclistsshouldbeabletousecollectors
forlongsegmentsoftheirtripswhilemotorists
primarily use them for short segments of their
trips.
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URBANCORE
Approx.200FourͲ
legintersections
persquaremile;
closelyspaced
arterials&collecͲ
tors.

ACTIVITY
CENTER
Approx.100FourͲ
legintersections
persquaremile;
arterials&collecͲ
torsspacesless
than0.5mile.

URBAN
Approx.80FourͲ
legintersections
persquaremile;
arterials&collecͲ
torsspacesat
approx.0.5mile.

SUBURBAN
Approx.40FourͲ
legintersections
persquaremile;
arterials&collecͲ
torspacedatapͲ
prox.1mile.
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RURAL
Approx.10FourͲ
legintersections
persquaremile;
arterials&collecͲ
torsspacedmore
than1mileapart.


For all character areas: DeadǦend streets and
culǦdeǦsacsnotallowedunlessconnectionsare
physicallyinfeasible.

per square mile. (Figure 4.2 example: NE
Albuquerque)
3. Suburban:Arterialandcollectorspacingat
approximatelyamileapart,(butpreferably
less than a mile apart) with a maximum
800’ block length and over 10 fourǦleg inǦ
tersectionspersquaremile.(Figure4.2exǦ
ampleNEAlbuquerque)
4. Rural: Arterial and collector spacing is
often more than a mile apart with approxǦ
imately10orlessfourǦlegintersectionsper
squaremile.(Figure4.2example:S.Valley)

FIGURE4.2:CONNECTIVITYSTANDARDSFORDIFFERENTCHARACTERAREAS

Activity Centers:  Arterial and collector
spacing less than a halfǦmile apart with a
maximum 400’ block length with over 90
fourǦleg intersections per square mile. AlǦ
buquerque’surbancoreisuniqueinthereǦ
gion. Figure 4.2 shows downtown AlbuǦ
querque in comparison to other networks.
(Figure4.2exampleurbancore:downtown
Albuquerque,activitycenter:UNMarea.)
2. Urban: Arterial and collector spacing at a
halfǦmileapartwithamaximum600’block
length and over 50 fourǦleg intersections

1.

RecommendedConnectivity:

analysis of future traveldemand.  Descriptions
oftheconnectivitymeasuresareinsection8.3
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The following recommendations are based on
twoITEdocuments:DesigningUrbanThoroughǦ
faresandPlanningUrbanRoadwaySystemsand

The Long Range Roadway System provides
basic minimal connections. As new areas deǦ
velop, additional connectivity needs to be asǦ
sessed based on the planned land use and anǦ
ticipatedresidentialdensities.Oftenruralareas
to develop into suburban areas and in some
cases suburban areas develop into urban. In
areas with this potential, roadway connections
within the area and to surrounding areas need
to be preserved and developed in conjunction
withlandusedevelopment.

2.PROVIDEADEQUATE
ROADWAYCONNECTIVITY

Consult the Long Range System maps for fuǦ
ture planned roadways, bikeways, and transit
corridorsandtheirrecommendedconnections.

1.CONSULTLONGRANGE
SYSTEMMAPS

Althoughpastdevelopmentpracticeshavenot
provided adequate connectivity to address fuǦ
ture transportation demand, there are a numǦ
berofwaystoimproveconnectivityindevelopǦ
ingandexistingareas.

4.5CONNECTIVITY
STRATEGIES
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Local example: This image shows easements in
dotted yellow along west Central Ave in the
vicinityofUnserBlvdandCoorsBlvd.Thisisan
activity center targeted for reinvestment. The
easements represent additional routes that can
connecthomestotheSWTransitCenterandto
shopping. These easements should be preserved
anddevelopedintotrailsorlocalroadways.

AssessdrainageandutilityeasementsaspossiǦ
bletrailsorlocalroads.

5. ASSESSEASEMENTS

Cabezon

Previouslyexistingneighborhood
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Local examples: The Cabezon neighborhood in
Rio Rancho took advantage of every existing
connectionandpreservedthreeconnectionswith
theneighborhoodtothenorthofit.

Providing more ways for people to travel
throughtheneighborhoodallowsforthetraffic
burden to be shared and allows for pedestrian
and bicyclist connectivity. Providing this addiǦ
tionalconnectivityalsorequiresimprovedtrafǦ
ficcalmingmeasures.However,trafficcalming
measures have great aesthetic potential makǦ
ing the neighborhood a more attractive place
tolive.

New developments should show how all their
proposedroadwaysandtrailsystemswillmake
acontributiontothetransportationsystemasa
wholebyprovidingroutesthatallowpeopleto
travel not only within the proposed developǦ
ment but also through it to adjacent developǦ
ments. This involves balancing neighborhood
and regional needs. In many cases, local road
networks areplanned to only serve thepeople
who live on them, however neighborhood
streets can provide excellent pedestrian and
bicycle routes due to slower speeds and low
trafficvolumes.

3.SUPPORTOVERALL
NETWORK
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Noaccess

188

N





LocalExample:ThisdeadendstreetwasoriginalǦ
ly intended to access Unser Blvd. However the
connection was not made early in the developǦ
ment and neighbors now oppose the access. As
the lot to the north develops into retail new acǦ
cessrequestsneedtobemadeinsteadofcapitalǦ
izing on a single access point that could serve
both the neighborhood and the new developǦ
ment.

Connect approved roadways between arterials
to neighborhoods before land is developed to
preservefutureconnectivity.

6. ENSUREACCESS

Unser
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LocalExample:Thisbreakinthewallallowsthe
neighborhood access to a trail that makes reǦ
gionalconnectionsalongUnserBlvdinRioRanǦ
cho.

Provide access to multiǦpurpose trails or sideǦ
walks along arterials with bus rapid transit or
priority transit that border neighborhoods but
areinaccessibleduetowallsordrainage.These
breaks in the wall connect pedestrians and biǦ
cyclists to trails and transit that otherwise is
infeasible.

6.NEIGHBORHOODACCESS
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ROADWAY
DESIGNGUIDELINES 
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Institute of Transportation Engineers
(ITE)’s Designing Walkable Urban ThorǦ
oughfares
AASHTO’s Guide for the Development of
BicycleFacilities4thEdition
Pennsylvania DOT’s Smart Transportation
Handbook
NACTO’s Urban Street Design Guide and
UrbanBicycleDesignGuide

ThesedesignguidelinesdrawonthebestpracǦ
tices recommended by leading design guides,
including:
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The following design recommendations are
flexibleandweredevelopedtobecontextsenǦ
sitive. They have been created to provide a
widerrangeofoptionstomemberagencies.As
such,thesedesignguidelinesprovidearangeof
options depending on transportation and land
use context. Each roadway context includes
basic roadway specifications such as the
number of lanes, driving lane width, sidewalk
widths,andbicyclinginfrastructure.
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Furtherdesignguidancecanbefoundineachof
theseguides(pleaserefertotheAppendixfora
complete list). Wherever possible, the recomǦ
mendationsaregroundedinthelatestresearch
ofbestpractices,butadaptedtotheAlbuquerǦ
que Metropolitan Planning Region’s unique
context.

The following conceptual design recommendations for new roadways build upon character area, the roadway’s regional role, and if the
roadwayispartoftheLongRangeTransitorBikewaySystems.Oncethesurroundingcontextandtheroadway’sroleinthenetworkhas
beenidentifiedthenextstepistodeterminetheconceptualdesign.TheserecommendationsprovidebasicguidanceonrightǦofǦway(ROW)
setǦasidewidthandameansformodalprioritization.TheintentistoprovidetheminimumrightǦofǦwaywidththatalsoensuresgoodmultiǦ
modalaccommodationinordertoavoidcostlyretrofitslateron.Expresswaysandinterstatesarenotincludedinthisguidance.

RoadwayDesignGuidelines

Chapter5.





The conceptual design matrices (section
5.7)providethemaximumnumberoflanes
basedonroadwaytypeandcharacterarea.
IfthemaximumnumberoflanesisnotsufǦ
ficienttomeetprojecteddemand,creating
additional, connected, parallel routes is
recommended instead of adding more
lanesbeyondtherecommendedmaximum.
Expressways and interstates are not inǦ
cludedinthisguidance.
2. The Trend Scenario provides the official
travel demand forecast and it should be
used to determine future needs. However,
it is worthwhile to look at the differences
betweentheTrendandPreferredScenario
travel demand. A major issue with using
the Trend Scenario travel demand is inǦ
duced demand. Building roadways now to
accommodatetraffic20yearsinthefuture
encourages more trips making capacity
improvements less effective. Taking inǦ
duceddemandintoconsiderationaswellas

1.

Acriticalconsiderationwhendevelopingfuture
roadways is the number of lanes needed for
anticipated travel demand. There are two key
recommendations.

NUMBEROFLANES

more flexibility for multiǦmodal accommodaǦ
tion and allow for medians, which improve
roadway safety and improve midǦblock crossǦ
ingsforpedestrians.
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RightǦofǦway flexibility helps to manage the
tradeǦoffsbetweensmallerandlargerrightǦofǦ
ways. Smaller rightsǦofǦway have the adǦ
vantageofallowingformoredevelopableland,
lowering maintenance and construction costs,
and creating shorter pedestrian crossing disǦ
tances. However, wider rightsǦofǦway provide



TABLE5.1:RightǦofǦWayRanges
RegionalPrincipalArterial
106’Ͳ156'
CommunityPrincipalArterial
96’Ͳ130'
MinorArterial
82’Ͳ124'
MajorCollector
62’Ͳ100'
MinorCollector
48’Ͳ84’

The LRTS Guide provides a range of rightǦofǦ
way(ROW)aswellasrecommended(ROW)for
individualelementsthatmaybeincludedinthe
roadway.  The minimum ROW standards enǦ
sure adequate space is set aside for pedestriǦ
ans,bicyclists,transit,andmotorists.ThemaxǦ
imum ROW is provided for roadways where
additional ROW may be warranted for eleǦ
ments that require significant space such as
transitlanesoradjacenttrails,althoughinmost
cases this maximum ROW is not required to
accommodateallusers.

5.1RIGHTOFWAY
PRESERVATIONFOR
FUTUREROADWAYS
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Ensure connectivity: Roadways do not
have to be as wide if they are part of a
complete network that disperses traffic
along many different routes. Creating a
networkwithmultipleparallelroadsmeans
roadscanbenarrower,carrylesstrafficinǦ
dividually, and support additional modes,
whilemaintainingoverallnetworkefficienǦ
cyandcapacity(seesection4.5ConnectiviͲ
ty Strategies for appropriate levels of conǦ
nectivity).
2. Fewerlanes:Reducingthenumberoflanes
along a roadway may be acceptable given
projected or actual traffic volumes. Future
roadways, especially those embedded in
wellǦconnected networks, do not have to
includeasmanylanestosupportthesame
overalltrafficvolume.

1.

In some cases, there may be opportunities to
reduce the minimum ROW set aside. The folǦ
lowing are options can be used to reduce the
overall amount of ROW dedication for new
roadways. These options can also be used to
deal with constrained ROW on an existing
roadway.

REDUCINGRIGHTOFWAY
REQUIREMENTS

the character area and the demand from
the Preferred Scenario is recommended
when planning for future travel demand
needs.

x
x
x
x



x



theroadway,suchasnonǦmotorizedtravel
Additional street design goals as listed in
relevantsectorplans.
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FIGURE5.1:COMPARISIONOFROWFOREXAMPLEREGIONALPRINCIPALARTERIALS

Environmentalconsiderations
Disproportionatecosts
ROWconstraintsonexistingroadways
Explicit preclusion of a certain use along

Insomecases,exceptionstothestandardrightǦ
ofǦwayrequirementsorchangestothesystem
maps may be acceptable if there are existing
constraints or additional considerations. CirǦ
cumstances where exceptions may be necesǦ
saryinclude:

EXCEPTIONS&AMENDMENTS
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3. Narrowerlanewidths:Reducingthewidth
oftravellanescanalsoreducetheROWreǦ
quirements.Generally,lanewidthsof10to
11 feet are recommended along urban
roadways.
4. Provideparallelbikeways:BicyclinginfraǦ
structure does not need to be included
along every roadway if there are parallel
routes close by. Providing a bicycle route
on a lower volumeroadway maybe a betǦ
teroptionthantryingtoaccommodatebiǦ
cyclistsonaprincipalarterial.

CHAPTER5:ROADWAYDESIGNGUIDELINES

under 12’ result in crash modification factors greater
than1.00


8
 Highway Safety Manual 2010, 10Ǧ24: Lane widths



11’Ͳ12’forspeedsabove35MPH,higher
percentagesofheavyvehiclesandtransit

10’Ͳ11’forspeeds25MPHorlower

Table5.2LaneWidth

Lane widths of 12 feet may be appropriate on
roadways with speeds higher than 35 MPH
higher,withhigherpercentagesofheavyvehiǦ
cles(includingbuses)andinruralcontexts.8On
slow collectors (30 mph and below), in conǦ
strained environments where there is not
enoughspacefordedicatedbicyclelanes,wider
outside lanes improve bicycle level of service.
Transit requires a minimum of 11 foot lane
widthswith12feetpreferred.

FIGURE5.2:ELEMENTSOFTHETRAVELEDWAY
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RelationshipoflanewidthtosafetyforurbanandsubͲ
urban arterials. Geometric design and the effects on
traffic operations 2007, 63Ͳ82. Washington, DC: TransͲ
portationResearchBoard
6
NACTOUrbanStreetDesignGuide34;Harwood,D.W.
(1990). Effective utilization of street width on urban
arterials (NCHRP Report 330). Washington, DC: TransͲ
portationResearchBoard
7
NACTO,34


5
 Potts, I.B., Harwood, D.W., & Richard, K.R. (2007).

A standard lane width of 10 to 11 feet is recǦ
ommended along all urban areas with speeds
35MPHorlower.Inurbanareas,lanewidthsof
10to11feetprovidethesamelevelsofservice
aswiderlanes,5whilemaintainingorimproving
the overall safety of wider lanes.6 Narrower
lanesalsoreduceimpervioussurfacecoverage;
require less construction material; have lower
maintenance expenses; and reduce crossing
distances for pedestrians.7 Using narrower
lanes also provides extra room for other roadǦ
way users. For example, reducing the lane
widthsfrom12to11feetonasixlaneroadcreǦ
atesroomfora3footbikelanebufferoneach
sideoftheroad,increasingbicyclelevelofserǦ
vicesignificantly.

LANEWIDTH

TraveledwayisthesectionoftheroadwaybeǦ
tweencurbs.

5.2TRAVELEDWAY
DESIGNELEMENTS
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This is because higher design speeds require
more“forgiving”roadwaydesignfeatures:widǦ
erlanes,largerturningradii,clearzones,chanǦ
nelizedturnlanes,andlargerintersectionspacǦ
ing.Thisinturnreducesthecomfortandsafety
ofthestreetforotherusers,andlowersmultiǦ
modallevelofservicescores.Inaddition,highǦ

Roadway design, target, and posted speeds
shouldbesettogetherwiththecontextofthe
areaclearlyinmind.Generally,speeds35MPH
orbelowareappropriateinurbanareas.9InarǦ
eas with higher levels of pedestrian or bicycle
activity,evenlowerspeedsareappropriate(30
MPHorlower).

DESIGNSPEEDS

10'

StreetTreesandLighting

22Ͳ24'

Dedicatedtransitlanes:

13


ITEDesigningWalkableUrbanThoroughfares,109

However, there are tradeǦoffs with onǦstreet
parking.Theyintroduceavisualobstructionfor
pedestrians and vehicles crossing the roadway

OnǦstreet parking supplements the parking
demandofnearbybusinessesandresidences.It
also increases the comfort of pedestrians by
providing an additional buffer between the
sidewalkandtraffic.Parkedcarsnotonlycreate
a physical shield between pedestrians and the
roadway,butalsoeffectivelyslowtraffic,which
canenhanceastreet’swalkability.13

ONǦSTREETPARKING

FIGURE5.3:ANGLEDPARKINGINUPTOWN
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10
 NACTOUrbanStreetDesignGuide140;ITEDesignǦ
ingWalkableUrbanThoroughfares111
11
HighwaySafetyManual,
12
ITE141

14'
16Ͳ18'
22'

Collectormedian
Arterialmedian
Dualleftturnlane:

Singleleftturnlane:

8'

Pedestrianrefuge

Recommended
MedianType
Width
Accesscontrol
6'

TABLE5.3:RecommendedMedianWidths
forRoadways35mphorless12

Medianshavemanybenefits:theyfacilitateleft
turns,createpedestrianrefugeareas,createan
attractivelandscapebuffer,allowfortheinstalǦ
lationofstreetinfrastructure(suchaslighting),
andcanincreaseroadwaysafety.11.

MEDIANS

Given these considerations, posted speed
should be consistent with the targeted design
speed,usingproactivedesignstrategiesincludǦ
ingtrafficcalming,narrowerlanes,streettrees,
andshortersignallengths.

er speeds are associated with more severe
crashes,includingmorefatalities.10
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The preferred width of parallel onǦstreet parkǦ
ing is 8 feet wide. A minimum of 13 feet is
needed to include both a parallel parking lane
andanadjacentbicyclelane.SharedlanemarkǦ
ingsandbufferedbicyclelanes(withthebuffer

and they reduce the capacity of the adjacent
lane.OnǦstreetparkingintroducesanadditionǦ
al hazard for bicyclists, due to drivers opening
theirdoorsintooccupiedbikelanes(“dooring”)
or due to motorists entering and exiting parkǦ
ingspaces.

Because intersections introduce many conflict
points,thesafetyofthemostvulnerableusers
– pedestrians and bicyclists – should be prioriǦ
tized.Manytimesthismeansprovidingshorter
crossingdistancesforpedestrians,slowingtrafǦ

street, buses are unloading passengers, and
bicyclists are attempting to negotiate a safe
crossing. Intersections are also often places
where otherwise good street design breaks
down:bikelanesendtomakewayforrightturn
lanes, crosswalks are not provided at logical
crossing points, generous curb radii promote
highturningspeeds,andcrossingsignalsdonot
allow adequate time for slower pedestrians to
crosssafely.
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Highly visible marked crosswalks are essential
elements of safe crossings and should be proǦ
vided at all approaches of signalized intersecǦ
tions. Unmarked crosswalks may be appropriǦ
ate at unsignalized intersections with lower
speeds, unless located near large pedestrian
generators such schools, high volume transit
stopsandcommercialareas.Seesection6.3for
moreinformationaboutmidǦblockcrossings.

INTERSECTIONCROSSWALKS

ficspeeds,andenhancingbicycleandpedestriǦ
anvisibility.

FIGURE5.4:PEDESTRIANCROSSINGATCENTRALAVENUEAND8TH STREETROUNDABOUT
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NACTOUrbanBikewayDesignGuide9,133
15
ITEDesigningWalkableUrbanThoroughfares147

Visibility and predictability are key consideraǦ
tions at intersections: all users should have a
clearviewofeachothersotheycansafelyneǦ
gotiatetheintersectionwithoutconflict.Often,
designing safe intersections is a challenge beǦ
cause intersections introduce many conflict
points between users: motorists are turning,
pedestrians of all abilities are crossing the

5.3SAFE
INTERSECTIONS



TABLE5.3:MinimumDimensionsforAnǦ
gledParking15
Stall
MinimumWidthof
Angle
Length
AdjacentLane
45ȗ
17'8"
12'8"
50ȗ
18'3'
13'3"
55ȗ
18'8"
13'8"
60ȗ
19'0"
14'6"

Angled parking should be considered on wide
streets with low speeds and volumes and in
activity areas. Back angle parking is recomǦ
mended for all angled parking and particularly
for roadways that also include a bike route or
lane.

between parked cars and the bicycle lane) are
strategiestoreducetheriskof“dooring.”14
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Modifications to signal timing can be used to
better accommodate pedestrians, transit
vehicles or bicyclists. For example, walk signal
timescanbechangedtoallowslowerwalkers,
includingtheelderly,tocrossthestreetinone
cycle. Planning for these users requires
calculating walk times based on an average
pedestrian speed of 3.0 – 3.5 MPH. Waiting
times can also be reduced in high volume
pedestrianareas.

SIGNALSANDSIGNALTIMING

used at bus stops to define the location of the
stop as well as provide a space for transit
shelters.

18
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However, roundabouts can make it harder for
pedestrians to cross the intersection, by inǦ
creasingwalkingdistanceandrequiringdrivers
to yield to pedestrians. Blind pedestrians, who
relyonsound,oftencannotdetermineifamoǦ
toristisyieldinginaroundaboutcrossing.

Modern roundabouts have been shown to reǦ
ducethenumberofcrashesandcrashseverity
at intersections as compared to signal conǦ
trolled intersections.18 This is achieved by reǦ
ducing the number of conflict points at interǦ
sections, while keeping traffic flowing, which
canalsoincreaseoverallintersectioncapacity.

ROUNDABOUTS

FIGURE5.5:EXAMPLEOFALANDSCAPEDCURBEXTENSIONINNOBHILL
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CurbextensionscanbeconsideredatintersecǦ
tions of streets with onǦstreet parking, as well
asatmidblockcrossings.Busbulbsoutscanbe

16
Ewing,PedestrianǦandTransitǦOrientedDesign43
17
ITEDesigningWalkableUrbanThoroughfares195

Onewaytoslowtrafficatintersectionsistouse
curb extensions (also known as bulb outs) to
extendthelineofthecurbintothestreet.This
slows traffic and makes crossing distances
shorter.17Curbextensionsalsoprovidealarger
waitingareaforpedestrians,reducecurbradii,
andprovideroomformoreaccessible,perpenǦ
dicularcurbramps.

CURBEXTENSIONS

Curb design at intersections is important beǦ
cause it demarcates the transition zone beǦ
tween pedestrians and motorists. Turning
movementsareoneofthetopcausesofpedesǦ
trian crashes at intersections.16 Often this can
be attributed to higher turning speeds and reǦ
duced visibility. Large curb radii (curb returns)
can exacerbate this problem by promoting
higherspeedturnsandbyincreasingpedestrian
crossing distances. Smaller curb radii can be
usedtoslowvehiclesmakingrightturns.AddiǦ
tionally, channelized right turn lanes reduce
drivervisibilityandintroduceadditionalconflict
points. This creates anunsafe environment for
pedestriansandincreasesintersectioncrossing
times.

CURBDESIGN

CHAPTER5:ROADWAYDESIGNGUIDELINES
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FIGURE5.6:EXAMPLETRAFFICCALMINGMEASURES.ADOPTEDFROMNACTOURBANSTREETDESIGN
GUIDEANDITEDESIGNINGWALKABLEURBANTHOROUGHFARES
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19
 AASHTOGuideforthePlanning,Design,andOperaǦ
tionofPedestrianFacilities,40Ǧ41

BUSRAPIDTRANSIT

Dedicatedtransitlanescanbeconsideredalong
major transit routes where congestion may inǦ
crease headways and reduce transit level of
service. Generally, dedicated bus lanes should
be12feetwideandnolessthan11’.

TRANSITLANES

Transitusersarepedestriansbeforetheyboard
and when they arrive at their destination,
meaning the provision of minimum levels of
streetside pedestrian facilities between transit
stops and nearby destinations are critical to
supporthighertransitlevelsofservice.

5.5TRANSIT

Efforts should be made to slow traffic on
streets with pedestrian or bicycle activity. This
includes minor arterials and collectors. This is
important because higher speeds are associatǦ
ed with more severe crashes, as well ashigher
likelihoodsofpedestrianandbicyclistfatalities.
There are several active measures to reduce
speed, some of which are outlined in Figure
5.6.19

5.4TRAFFICCALMING

 CHAPTER5:ROADWAY DESIGNGUIDELINES

BicycleCommutingandFacilitiesinMajorU.S.Cities
TRB2003
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Although transit in general does not require
dedicated transit lanes, dedicated space at inǦ
tersections for queue jumps may be recomǦ
mended as well as additional dedicated space
atbusstops.

each side platform and 30 feet for center platǦ
forms.20
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Bus Rapid Transit generally requires dedicated
lanes,atgradeboardingplatforms,signalpriorǦ
itization,andoffǦboardfarecollection.InaddiǦ
tion, most routes require median transit platǦ
forms, which unlike traditional bus stops, reǦ
quire significant space. The recommended
addedwidthfortransitplatformsis10feetfor

FIGURE5.7:EXAMPLEOFBUSFACILITIESINDOWNTOWNALBUQUERQUE
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21
 Alliance for Biking & Walking. (2014). Bicycling and
WalkingintheUnitedStates2014BenchmarkReport.

Providing safe and wellǦconnected bicycling
infrastructure is crucial to encouraging more
bicycling.Thereisadirectcorrelationbetween
the amount of bicycling infrastructure that is
builtandthenumberofpeoplewhochooseto
bike.21 However, constructing bicycling infraǦ
structurethatissafeandaccessibletobicyclists
of all abilities is often challenging, especially
within a constrained rightǦofǦway. In addition,
designstandardsforbicyclinginfrastructureare
rapidly evolving as cities experiment with difǦ
ferentconfigurationstolearnwhatworksbest.

5.6BICYCLE&TRAIL
INFRASTRUCTURE

Transitusersarepedestriansbeforetheyboard
andaftertheyarriveattheirdestination,meanǦ
ing that the provision of pedestrian facilities
between transit stops and nearby destinations
iscriticaltosupporthighertransitlevelsofserǦ
vice. This includes providing, at minimum, a
place to sit. Higher levels of service can be
achieved by providing comfortable bus shelǦ
ters, service information, realǦtime service upǦ
datesandimprovedpedestrianlevelofservice.

TRANSITSTOPS

In the case of regional principal arterials and
communityprincipalarterials,aswellasinareǦ
as of higher bicycle traffic, protected bicycle
lanes(orcycletracks)maybeappropriate.ProǦ
tectedbicyclelanesincreasethelateralseparaǦ
tionbetweenmotoristsandbicyclistsbyincludǦ
ingabuffer/barrierareabetweentheoutsideof
thebicyclelaneandtheoutsideautolane.This
areaisusually3feet,andmayincludebuffered

BARRIERPROTECTEDBICYCLE
LANES(CYCLETRACKS)

may be appropriate to protect bicyclists from
accidental“dooring.”

FIGURE5.8:BICYCLELANEANDPEDESTRIANCROSSING
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AASHTO’sGuidefortheDevelopmentofBicycle
Facilities provides a recommended width of 5
feet for bicycle lanes. The LRTS Guide recomǦ
mends 5 feet (not inclusive of the gutter pan)
on roadways with posted speeds of 30 mph or
less. On roadways with higher speeds wider
lanes are recommended. For roadways with
postedspeedsof35mph,bikelanes6feetwide
arerecommended.Inurbanareaswithcurband
gutter, bicycle lanes 7 feet wide with a 3 foot
striped buffer are recommended. In addition,
on streets with onǦstreet parking, wider lanes

Bicyclelanesprovideanexclusivetravellanefor
bicyclists to use within the roadway. They are
generally included on community principle arǦ
terials, minor arterials, and major collections
with higher traffic volumes or higher speeds.
Bicyclelanescreatebenefitsforbothbicyclists
and motorists: they provide lateral separation
between cyclists and traffic, which increases
bicyclist comfort and safety; they enable bicyǦ
clists to travel at comfortable speeds without
worrying about traffic; and they provide more
predictabilitytobothuserswithregardtoposiǦ
tioningandinteraction.

BICYCLELANES

AASHTO’s Guide for the Development of BicyǦ
cling Facilities 4th Edition and NACTO’s Urban
Bicycling Design Guide provide excellent guidǦ
ance on current best practices that expand on
theconsiderationsbelow.
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Currently,therearenobarrierprotectedbicycle
lanes (cycle tracks) in the region; however,
there are areas in downtown Albuquerque
where this type of facility is being studied
(pleaseseeLongRangeBikewaySystem).

striping,plasticdividerbollards,orotherphysiǦ
cal barriers. Protected bike lanes can also be
considered in areas with onǦstreet parking
where the bicycle lane is between the parked
carsandthecurb.

Sharrows can be coupled with bicycle bouleǦ
vards to create connecting, parallel routes for
bicycle traffic away from higher volume roadǦ
ways. Bicycle boulevards are streets that are
designated to prioritize bicycle traffic. They
utilize lower traffic speeds, traffic calming,
uniquesignage,andpavementmarkings.BicyǦ
cleboulevardsrunningparalleltomajorstreets
canincreasetheaccessibilityforriderswhoare
less comfortable riding on these major roadǦ
ways. They also provide a secondary option to
createconnectedroutesbetweenprimarybicyǦ
clingroutesandthefullbicyclingnetwork.
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On streets with low traffic volumes (<3,000
ADWT)andwithpostedspeeds25MPHorless,
sharrowsmaybeusedtoindicatethepresence
ofbicyclists.22SharrowsareonǦstreetmarkings
that indicate a shared lane between motorists
andbicycles.Theyremindbothuserstoexpect
the presence of bicyclists, without having to
addanexclusivebikelane(whichisnotalways
feasibleinaconstrainedrightǦofǦway).

22
NACTOUrbanBikewayDesignGuide,136

BICYCLEBOULEVARDS&
SHAREDLANEMARKING
(SHARROWS)

FIGURE5.9:MULTIͲUSEPATHALONGPASEODELNORTE
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AASHTOGuidefortheDevelopmentofBicycleFacilǦ

Like crosswalks, bicycle intersection markings
indicate to motorists the intended path (and
implied presence) of cyclists. They also guide
cyclists through intersections with additional
conflict points or high levels of activity. This
helpsincreasesafety,especiallywherethereis
thepotentialconflictforcyclistsandmotorists
making right hand turns.24 One example of a
newer practice is to install bike boxes at interǦ
sections with high volumes of traffic. These

BIKEWAYINTERSECTION
MARKINGS&SIGNAL
DETECTION

The region’s multiǦuse paths are very popular
and several new trails are planned along reǦ
gional principal arterials. However, there are
many considerations and tradeǦoffs in the deǦ
velopment of trails alongside roadways. Trails
along roadways involve significant safety conǦ
siderations23 and they require a substantial
amountofrightǦofǦway.Inanefforttoexplore
alternativesthatprovidefacilitiesthatarecomǦ
fortable and attractive, while investigating opǦ
tionsthatrequirelessspace,trailsmaybesubǦ
stituted with cycle tracks and sidewalks with
buffersinareaswherethisconfigurationisvetǦ
tedasareasonablealternative.

MULTIǦUSEPATHS

Downtown Streets often handle higher
pedestrian volumes, many turning moveǦ
ments,businessdeliveries,andhigherdenǦ

sitydevelopments.Forthesereasons,speǦ
cial care must be taken to ensure that
downtown streets support a safe and atǦ
tractive environment that accommodates
pedestriansandbicyclistswhilesupporting
surrounding land uses. Often this means
keepingspeedslow,installingtrafficcalmǦ
ing features such as curb extensions, and
providingarobustnetworkofbicycleinfraǦ
structure. Specific considerations include
creating wider sidewalks, installing street
trees, converting oneǦway streets to two
way streets, adding onǦstreet parking, and
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creating attractive, clearly visible transit
amenities.
2. MultiǦway Boulevards area design option
for wider, principal and minor arterial
roadways to support more walkable, bicyǦ
cleǦfriendly streets. The often support
slower traffic, mixed land uses, and an atǦ
tractive, pedestrianǦoriented public realm.
MultiǦwayboulevardsincludeacentralmeǦ
dian and a central traveled way bordered
by landscape buffers that separate the
main thoroughfare from parallel access
roads.AccessroadsoftenincludeonǦstreet
parking, bikeways, and pedestrian ameniǦ

FIGURE14:DOWNTOWNSTREET– 1ST ANDCENTRALAVENUE
FIGURE5.10:DOWNTOWNALBUQUERQUE
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1.

Depending on the land use context of the
street,theroadwaymayalsofunctionasaspeǦ
cialstreet–forexample,asamultiǦwaybouleǦ
vardinacommercialarea.Thesespecialstreets
involve unique design considerations that inǦ
volve more detailed considerations to support
existinglandusesandusers.AfewofthespeǦ
cialstreetsreferencedinthisguideinclude:

5.7SPECIALSTREETS



Often bikeways are on roadways that do not
havesignalpriorityorthatrequireamotorveǦ
hicletobedetectedinordertoforthesignalto
change. Bicycle detection at signalized interǦ
sections provides a means to address cyclists
reasons for running red lights. Also bicyclist
detectioncanbeusedtoimprovetheintersecǦ
tion’ssafetybyprovidingadequatetimeforthe
bicyclisttocrosstheintersection.

allowbicycliststoqueueatthefrontoftheinǦ
tersection, between the crosswalk and cars,
which increases their visibility to motorists.
TheycanalsofacilitatesaferleftturnsbybicyǦ
clists.25
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can allow for better accommodation of all
modes without having to squeeze ameniǦ
ties for all modes within a single conǦ
strainedrightǦofǦway.
4. Transit Corridors are designed to accomǦ
modate high capacity transit services such
as Bus Rapid Transit (BRT) along existing
arterial streets. They often have dedicated
travel lanes for buses, median transit staǦ
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ties. Street trees and other landscape deǦ
signfeaturesarekeyelementsoftraditionǦ
almultiǦwayboulevards.
3. OneǦwaystreetcoupletssuchasLeadand
CoalcanfunctiontogetherasaunifiedcorǦ
ridor for regional travel. These streets,
workinginconcert,cancarryahighvolume
oftraffic(fromallmodes)withinanarrower
overall right of way. Such a configuration

FIGURE5.11:RURALMAINSTREET–LASVEGAS,NM
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Thefollowingstreettypologymatricesprovide
conceptual design recommendations for new
roadwaysbasedonfunctionalclassificationand
character area. These matrices provide basic
guidance on rightǦofǦway (ROW) setǦaside
widths for new streets within the Albuquerque
Metropolitan Planning Area. Additional rightǦ
ofǦway may be required for special purposes
suchasintersectionwidening,drainage,slopes,
and landscaping. However, the required rightǦ
ofǦway width may be reduced for a street in a
fully or substantially developed area when a
differentrightǦofǦwayhasbeenplattedorothǦ
erwisepubliclyacquiredforthestreet.

5.8ROADWAY
SPECIFICATIONS

tions, special signal timing, and expanded
pedestrianamenities.GiventhehighnumǦ
ber of riders on these lines, special care
must be taken to facilitate safe crossings
for pedestrians. Because dedicated bus
lanesaddtotherightofwayrequirements
of these streets, these streets can become
quitewidemakingitchallengingtobalance
the needs of all modes. However, new
transit corridors have the opportunity to
catalyze economic development along a
corridorbyofferingexpandedmodechoicǦ
es, connecting key job centers, increasing
pedestriantraffic,andraisinglandvalues.







These roads may carry high capacity transit
(suchasBRT)travelinglongerdistances.DedǦ
 icatedtransitlanesmaybeprovidedinthese
cases.
2. Given their higher speeds and volumes,
bikeways should not be included on these
roadways if there are existing parallel routes
within1,000feet.
3. These streets may be designed as multiǦway
boulevardsiftravelingthroughareaswithinǦ
creasedpedestriantraffic.
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Option 3: Bicycle lane with striped buffer for
roadwayswithhighspeeds

Option 2: Adjacent multiǦuse path and bicycle
lanes and bicycle lane with striped buffer for
roadwayswithhigherspeeds

Option
1:  Given that regional principal
 arterials

carry high volumes of fast traffic, it is recomǦ
mended to plan bikeways on parallel roadways
within1,000’ofaregionalprincipalarterial,prefǦ
erablyoneithersideofthearterial



1.



BICYCLEINFRASTRUCTURE



DESIGNCONSIDERATIONS
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Regionalprincipalarterialsprioritizemotorvehicle,
transit, and freight movement. They are intended

to support longer, regional trips. Generally, they


carry a higher volume of traffic (15,000 – 50,000
AWDT),havehigherspeeds,andhavelargerrightǦ
ofǦway requirements. For these reasons, regional
principalarterialsshouldonlybeplannedalongthe
periphery of activity centers. In the cases where a
regionalprincipalarterialbisectsanactivitycenter,
the roadway should slow down and be designed
andoperatedlikeacommunityprincipalarterial.

REGIONALPRINCIPALARTERIAL

 CHAPTER5:ROADWAY DESIGNGUIDELINES



14'

18'

StreetsideWidth(foronesideonly)


14'

DedicatedBusLane


4Ͳ6
30Ͳ35MPH
10’Ͳ12’
12'
Ͳ
6’Ͳ18’


2Ͳ6
30Ͳ35MPH
10’Ͳ11’
12'
Ͳ
6’Ͳ18’

6’Ͳ18’

40Ͳ55MPH
10’Ͳ12’
12'
Ͳ


4Ͳ6

6’Ͳ18’

35Ͳ55MPH
11’Ͳ12’
12'
Ͳ


4Ͳ6





SeeLongRangeTransitSystem:Include24'forbusrapidtransitroutes.

8’Ͳ14'pavedshoulͲ
der(bothsides)
and/oran8’Ͳ10'
multiͲusetrailwitha
5'bufferfromthe
roadway

8’Ͳ14'pavedshoulͲ
der(bothsides)
and/oran8Ͳ10'mulͲ
tiͲusetrailwitha5'
buffer
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*Include2’ifbuildings,walls,orotherverticalstructuresareplannedadjacenttopublicROW.PleaseseeBuildingShyZoneinSection6.1.

ROADWAY
MaximumNumberofThroughLanes
DesiredOperatingSpeed
LaneWidth
OutsideLaneWidth(heavyvehicles)
ParallelParking
Median/CenterTurnLane

TRANSIT

PostedSpeed30mphorlower:5'bicyclelane
BicycleLane
PostedSpeed35mph:6'bicyclelane
(widthsdonotincludegutterpan)
PostedSpeed>40mph:7'bicyclelanewith3'stripedbuffer

MultiǦUsePath
MultiǦUsePathOutsideBuffer
MultiǦUsePathInsideBuffer
PavedMultiǦUsePathWidth

SeeLongRangeBikewaySystem
5'
5'
5'
3'
3'
3’
10’Ͳ14'
10’Ͳ14'
10’Ͳ14'
SeeNACTOUrbanBikewayDesignGuideforCycleTracks.Barrier
BarrierProtectedBicycleLane protectedcycletracksmaybeconsideredinlieuofamultiͲpurpose
(CycleTrack) trailaslongastheroadwayhassidewalksthatmeetthestreetside
minimumsabove.

BIKEWAYS(ONESIDE)

6'
6'
2’

6'
10'
2’

Sen.DennisChavez

Unser&Montaño

Coors&Montaño

6'
6'
2’

RURAL
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SeeCommunity
PrincipalArterial
MainStreet


N/A


SeeCommunity
PrincipalArterial
MainStreet

SeeCommunity
PrincipalArterial
MainStreet

N/A

MAINSTREET

ROWRANGE:106'Ͳ156'
SUBURBAN


URBAN

STREETSIDEMINIMUMS(ONESIDE)
Landscapebuffer
ClearSidewalkwidth
BuildingShyZone(ingress/egress)*

ACTIVITYCENTER
UnseratRioRancho
Examples
CityCenter

CharacterArea

TABLE5.4:REGIONALPRINCIPALARTERIAL 

 CHAPTER5:ROADWAY DESIGNGUIDELINES
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Option1:Barrierprotectedbicyclelane/cycle
trackinactivitycenters

Option2:Bicyclelanewithstripedbufferfor
roadwayswithhighspeeds

Option3:Useagriddednetworkandplan
bikewayonparallelroadwayswithin1,000’of
communityprincipalarterial

Option4:AdjacentmultiǦusepathandbicycle
lanewithstripedbufferforroadwayswithhigher
speeds

BICYCLEINFRASTRUCTURE

ThesestreetsmaybemultiǦwayboulevardsif
travelingthroughareaswithincreasedpedesǦ
triantraffic.
2. These routes may carry high capacity transit
(BRT) traveling longer distances. Dedicated
transitlanesmaybeprovidedinthesecases.
3. OnǦstreetparkingmaybeconsideredinactivǦ
ity centers or urban areas with commercial
activity.
4. Depending on volume, fewer lanes may be
necessary on these streets. Narrower lanes
can be considered in activity areas with high
pedestrianvolumes.

1.


DESIGNCONSIDERATIONS
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Communityprincipalarterialsdonotprioritizeone
modeoveranother;insteadtheystrivetoachievea
balancethroughseveralstrategies.Althoughthese
roadways are given the functional classification of
principalarterial,thesecorridorsincludemanydesǦ
tinationswithdirectaccessfromthearterial.Travel
on community principal arterials tends to be over
relatively short distances and to destinations with
access directly on that arterial. Community princiǦ
pal arterials tend to have lower volumes (10,000 –
30,000AWDT),lowerspeeds,andfewerlanesthan
regional principal arterials. Design options for
community principal arterials include multiǦway
boulevards, or oneǦway couplets like Lead/Coal
Ave.

COMMUNITYPRINCIPALARTERIAL

 CHAPTER5:ROADWAY DESIGNGUIDELINES



DedicatedBusLane



14'


6'
6'
2’

SouthernBlvd

SUBURBAN






SeeLongRangeTransitSystem:Include24'forbusrapidtransitroutes.

8’Ͳ14'pavedshoulͲ
der(bothsides)
and/oran8’Ͳ10'
multiͲusetrailwitha
5'bufferfromthe
roadway

8’Ͳ14'pavedshoulͲ
der(bothsides)
and/oran8Ͳ10'mulͲ
tiͲusetrailwitha5'
buffer

IsletaBlvd

RURAL
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2Ͳ4
25Ͳ30MPH
10’Ͳ11’
12’
7’Ͳ8’
6’Ͳ18’



Considerabarrier
protectedbicycle
lane/cycletrack.
Otherwiseusea
minimum5'shoulͲ
derorbikelane.

12’

6’(treewell)
6’
Ͳ

MAINSTREET
4thStatGuadalupe
Plaza

ROWRANGE:96'Ͳ130'

ROADWAY




MaximumNumberofThroughLanes
2Ͳ4
2Ͳ4
4
2Ͳ4
DesiredOperatingSpeed
25Ͳ30MPH
30Ͳ35MPH
35Ͳ40MPH
30Ͳ40MPH
LaneWidth
10’Ͳ11’
10’Ͳ11’
10’Ͳ12’
10’Ͳ12’
OutsideLaneWidth(heavyvehicles)
12'
12'
12'
12'
ParallelParking
7’Ͳ8’
7’Ͳ8’
Ͳ
Ͳ
Median/CenterTurnLane
6’Ͳ18’
6’Ͳ18’
6’Ͳ18’
6’Ͳ18’
*Include2’ifbuildings,walls,orotherverticalstructuresareplannedadjacenttopublicROW.PleaseseeBuildingShyZoneinSection6.1.

TRANSIT

BicycleLane
(widthsdonotincludegutterpan)

BarrierProtectedBicycleLane
(CycleTrack)

MultiǦUsePath
MultiǦUsePathOutsideBuffer
MultiǦUsePathInsideBuffer
PavedMultiǦUsePathWidth

BIKEWAYS(ONESIDE)



SeeLongRangeBikewaySystem
N/A
5’
5'
N/A
3’
3'
N/A
10’Ͳ14’
10’Ͳ14'
SeeNACTOUrbanBikewayDesignGuideforCycleTracks.Barrier
protectedcycletracksmaybeconsideredinlieuofamultiͲpurpose
trailaslongastheroadwayhassidewalksthatmeetthestreetside
minimumsabove.
PostedSpeed30mphorlower:5'bicyclelane(min13’forcomͲ
binedparallelparkingandbikelane.)
PostedSpeed35mph:6'bicyclelane
PostedSpeed>40mph:7'bicyclelanewith3'stripedbuffer

18'

19'

StreetsideWidth(foronesideonly)

6'
10'
2’

7'(treewell)
10'
2’

STREETSIDEMINIMUMS(ONESIDE)
Landscapebuffer
ClearSidewalkwidth
BuildingShyZone(ingress/egress)*

Osuna&Jefferson

URBAN

CentralAve

ACTIVITYCENTER

Examples

CharacterArea

TABLE5.5:COMMUNITYPRINCIPALARTERIAL

 CHAPTER5:ROADWAY DESIGNGUIDELINES
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Option1:Bicyclelane

Option2:Barrierprotectedbicyclelane/cycle
trackinactivitycentersand/orhightrafficareas


1.

OnǦstreetparkingmaybeconsideredinactivǦ
ity centers or urban areas with commercial
activity.
2. Depending on volume, fewer lanes may be
necessary on these streets. Narrower lanes
can be considered in activity centers with
highpedestrianvolumes.
3. Two through lanes with a central left turn
lanemaybedesirableonthesestreets.
4. These streets provide opportunities to imǦ
plementgreeninfrastructure.

BICYCLEINFRASTRUCTURE

DESIGNCONSIDERATIONS
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MinorArterialsprovidetheconnectivityofprincipal


arterials, but they prioritize slower moving traffic,
bicyclists and pedestrians in order to give these
modesotheroptionstoreachdestinationswithout
needingtobeonaprincipalarterial.Theygenerally
havefewerlanes,lowerspeeds,andlowervolumes
(6,000 – 20,000 AWDT) than principal arterials.
Given their lower speeds and volume, additional
design elements may be worth considering on
these streets, including onǦstreet parking, bicycle
lanes, expanded sidewalks, and landscape imǦ
provements. 



MINORARTERIAL

 CHAPTER5:ROADWAY DESIGNGUIDELINES



N/A
N/A
N/A

12'

18'


SUBURBAN

DedicatedBusLane






SeeLongRangeTransitSystem:Include24'forbusrapidtransitroutes.

4'pavedshoulder
(bothsides)and/or
5'bufferwith8'
multiͲusepath
(oneside)

4'pavedshoulder
(bothsides)and/or
5'bufferwith8'
multiͲusepath
(oneside)

RioGrandeBlvd

RURAL
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7’Ͳ8’
6’Ͳ18’

209


2
25Ͳ30MPH
10’Ͳ11’



4’shoulder

12’

6’(treewell)
6’
Ͳ

MAINSTREET
CorralesRdinvilǦ
lageCenter

ROWRANGE:86'Ͳ124'

ROADWAY




MaximumNumberofThroughLanes
2Ͳ4
2Ͳ4
2Ͳ4
2Ͳ4
DesiredOperatingSpeed
25Ͳ30MPH
30Ͳ35MPH
30Ͳ40MPH
35Ͳ40MPH
LaneWidth
10’Ͳ11’
10’Ͳ11’
10’Ͳ11’
10’Ͳ11’
OutsideLaneWidth(heavyvehicles)
12'ifontheLongRangeTransitSystemasacurrentorfuturebusroute.
ParallelParking
7’Ͳ8’
7’Ͳ8’
Ͳ
Ͳ
Median/CenterTurnLane
6’Ͳ14’
6’Ͳ14’
6’Ͳ18’
6’Ͳ18’
*Include2’ifbuildings,walls,orotherverticalstructuresareplannedadjacenttopublicROW.PleaseseeBuildingShyZoneinSection6.1.

TRANSIT

PostedSpeed30mphorlower:5'bicyclelane(min13’forcomͲ
BicycleLane
binedparallelparkingandbikelane.)
(widthsdonotincludegutterpan)
PostedSpeed35mph:6'bicyclelane

5’
3’
10’Ͳ12’



11'


5'
6'
Ͳ

HarperorSage

SeeLongRangeBikewaySystem
5’
3’
10’Ͳ12’

6'
6'
Ͳ

Candelaria

URBAN

6'(treewell)
10'
2’

ACTIVITYCENTER
SevenBarLoopin
Cottonwood



BarrierProtectedBicycleLane
Considerinareasofhighbicycleactivity.
(CycleTrack)

MultiǦUsePath
MultiǦUsePathOutsideBuffer
MultiǦUsePathInsideBuffer
PavedMultiǦUsePathWidth

BIKEWAYS(ONESIDE)

StreetsideWidth(foronesideonly)

STREETSIDEMINIMUMS(ONESIDE)
Landscapebuffer
ClearSidewalkwidth
BuildingShyZone(ingress/egress)*

Examples

CharacterArea

TABLE5.6:MINORARTERIAL

 CHAPTER5:ROADWAY DESIGNGUIDELINES



Option1:Bicyclelane

Option2:Sharrow/SharedLane





OnǦstreetparkingmaybeconsideredinactivǦ
ity centers or urban areas with commercial
activity.
2. Depending on volume, fewer lanes may be
necessary on these streets. Narrower lanes
can beconsidered inactivity centers orlocaǦ
tionswithhighpedestrianvolumes.
3. Two through lanes with a central left turn
lanemaybedesirableonthesestreets.
4. These streets provide opportunities to imǦ
plementgreeninfrastructure.

BICYCLEINFRASTRUCTURE



1.



DESIGNCONSIDERATIONS
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MajorCollectorsprovideadditionalneededconnecǦ

tivity between destinations on arterials and neighǦ
borhoods.Theyusuallyhave2to4lanes,lowtraffic
volumes (3,000 – 12,000 AWDT), and prioritize biǦ
cyclistsandpedestrians.Bicyclistsshouldbeableto
use collectors for long segments of their trips and
motorists will generally use them for short segǦ
ments of their trips. As with minor arterials, addiǦ
tional design considerations include adding onǦ
street parking, bicycle lanes, expanded sidewalks,
and landscape improvements (e.g., green infraǦ
structure).


MAJORCOLLECTOR

 CHAPTER5:ROADWAY DESIGNGUIDELINES
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N/A
N/A
N/A

12'

17'



SeeLongRangeBikewaySystem
N/A
N/A
N/A

6'
6'
Ͳ

Comanche

URBAN

6'(treewell)
9'
2’

ACTIVITYCENTER
SevenBarLoopin
Cottonwood



5’
3’
10’Ͳ12’



11'


5'
6'
Ͳ

Meadowlark

SUBURBAN

4'pavedshoulder
(bothsides)and/or
5'bufferwith8'
multiͲusepath
(oneside)

4'pavedshoulder
(bothsides)and/or
5'bufferwith8'
multiͲusepath
(oneside)

FrostRd

RURAL
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7’Ͳ8’
0’Ͳ14’

211


2
25Ͳ30MPH
10’Ͳ11’

4’shoulder

12’

6’(treewell)
6’
Ͳ

NM333inTijeras

MAINSTREET

ROWRANGE:58'Ͳ90'

ROADWAY




MaximumNumberofThroughLanes
2
2Ͳ4
2Ͳ4
2Ͳ4
DesiredOperatingSpeed
25Ͳ30MPH
25Ͳ35MPH
30Ͳ35MPH
35Ͳ40MPH
LaneWidth
10Ͳ11’
10’Ͳ11’
10’Ͳ11’
10’Ͳ11’
OutsideLaneWidth(heavyvehicles)
12'ifontheLongRangeTransitSystemasacurrentorfuturebusroute.
ParallelParking
7’Ͳ8’
7’Ͳ8’
7’Ͳ8’
Ͳ
Median/CenterTurnLane
0’Ͳ14’
0’Ͳ14’
0’Ͳ14’
0’Ͳ14’
*Include2’ifbuildings,walls,orotherverticalstructuresareplannedadjacenttopublicROW.PleaseseeBuildingShyZoneinSection6.1

PostedSpeed30mphorlower:5'bicyclelane(min13’forcomͲ
BicycleLane
binedparallelparkingandbikelane.)
(widthsdonotincludegutterpan)
PostedSpeed35mph:6'bicyclelane

SharedLaneMarking
Appropriateforstreetswithpostedspeedsof25mphorlowerand
(SeeNACTOUrbanBikewayDesign
AWDTlessthan3,000.
Guide)

MultiǦUsePath
MultiǦUsePathOutsideBuffer
MultiǦUsePathInsideBuffer
PavedMultiǦUsePathWidth

BIKEWAYS(ONESIDE)

StreetsideWidth(foronesideonly)

STREETSIDEMINIMUMS(ONESIDE)
Landscapebuffer
ClearSidewalkwidth
BuildingShyZone(ingress/egress)*

Examples

CharacterArea

TABLE5.7:MAJORCOLLECTOR

 CHAPTER5:ROADWAY DESIGNGUIDELINES





OnǦstreetparkingmaybeconsideredinactivǦ
ity centers or urban areas with commercial
activity.
2. These streets provide opportunities to imǦ
plementgreeninfrastructure.

1.

DESIGNCONSIDERATIONS
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between destinations on arterials and neighborǦ
hoods.Theytypicallyhavelowtrafficvolumes(unǦ
der6,000AWDT),andprioritizedaccesstoresidenǦ
tial areas and local businesses. In most cases, due
to low speeds and low traffic volumes, bicyclists
shouldbeabletosharetheroadcomfortablyusing
shared lane markings (sharrows); however, the
streetside environment  is similar to major collecǦ
tors.

MINORCOLLECTOR

 connectivity
Minor
collectors provide additional

 CHAPTER5:ROADWAY DESIGNGUIDELINES

Option1:Sharrow/SharedLane

Option2:Bicyclelane



BICYCLEINFRASTRUCTURE

212



6'
8’
2’
16’

ACTIVITYCENTER
Westernendof
Lead/Coal



N/A
N/A
N/A
N/A

6'
6'
Ͳ
12'

URBAN
TingleyRd,Cutler
Ave






5'
5'
Ͳ
10'

WesternHills

SUBURBAN

4'pavedshoulder
(bothsides)


4'pavedshoulder
(bothsides)


RURAL
TodosJuntosRd,
JaralesRd
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N/A



N/A

N/A

N/A

213

MAINSTREET

ROWRANGE:48'Ͳ84'

ROADWAY




MaximumNumberofThroughLanes
2
2
2
2
DesiredOperatingSpeed
18Ͳ25MPH
18Ͳ30MPH
18Ͳ30MPH
20Ͳ35MPH
LaneWidth
10Ͳ11’
10’Ͳ11’
10’Ͳ11’
10’Ͳ11’
OutsideLaneWidth(heavyvehicles)
12'ifontheLongRangeTransitSystemasacurrentorfuturebusroute.
ParallelParking
7’Ͳ8’
7’Ͳ8’
7’Ͳ8’
Ͳ
CenterTurnLane
0’Ͳ12’
0’Ͳ12’
0’Ͳ12’
0’Ͳ12’
*Include2’ifbuildings,walls,orotherverticalstructuresareplannedadjacenttopublicROW.PleaseseeBuildingShyZoneinSection6.1

BicycleLane PostedSpeed30mphorlower:5'bicyclelane(min13’forcomͲ
(widthsdonotincludegutterpan) binedparallelparkingandbikelane.)

SharedLaneMarking
Appropriateforstreetswithpostedspeedsof25mphorlowerand
(SeeNACTOUrbanBikewayDesign
AWDTlessthan3,000.
Guide)

MultiǦUsePath
MultiǦUsePathOutsideBuffer
MultiǦUsePathInsideBuffer
PavedMultiǦUsePathWidth

BIKEWAYS(ONESIDE)

STREETSIDEMINIMUMS(ONESIDE)
Landscapebuffer
ClearSidewalkwidth
BuildingShyZone(ingress/egress)*
StreetsideWidth(foronesideonly)

Examples

CharacterArea

TABLE5.8:MINORCOLLECTOR

 CHAPTER5:ROADWAY DESIGNGUIDELINES
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STREETSIDE
DESIGNELEMENTS 


Chapter6
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Sidewalks are an essential component to providǦ
ing pedestrian access to businesses, residences,

SIDEWALKS

buildingshyzone.Thelandscapedbufferprovides
both a separation from the roadway and a place
for bus stops, signage, utilities and lighting. The
pedestrian clear sidewalk width is sometimes reǦ
ferredtoasthepedestrianthroughway.Allurban
andsuburbanroadwaysshouldincludethesetwo
elementsinordertoprovideadequatepedestrian
accommodation.
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Forurbanandsuburbancharacterareasthereare
threebasicelementsforstreetsideguidance;the
landscaped buffer, clear sidewalk width, and the

6.1SIDEWALKSAND
BUFFERS

The following section describes elements of the
streetside, additional considerations for making
walkingsafe,comfortableandinterestingaswell
as how the streetside can create ‘Green Streets’
andaidinstormwatermanagement.

215



The City of Albuquerque’s Development Process
Manualrequires 6 foot sidewalk widths.This is a
comfortablewidthfortwopeopletowalksideby
sideandconverse.Largersidewalkwidthsshould
be included in areas of higher pedestrian traffic,
such as activity centers, retail streets, active
transit stops,and near schools. Creating an even
walking surface is also important to facilitate
comfortablepedestriantravel.Forexample,mulǦ

and public spaces. Sidewalks are part of active
transportation networks and should be included
inallurbanandsuburbanroads.

Thestreetsideofaroadwayreferstothepedestriansectionoftheroadwayextendingfromtheedgeofprivatepropertytothefaceofthe
curb.Thisareanotonlyprovidesforpedestriantravel,accesstoadjacentproperties,andlocationsfortransitamenities;thestreetsidealso
hassignificanteconomicandenvironmentalpotential.In manyareas,thestreetsideofferstheopportunitytobecomepublicspacesthat
bringaddedvaluetothestreetandsupportadjacentbusiness.Thestreetsidealsoprovidesameanstohelpmanageandcleanstormwater
whichhelpsaddressthegrowingenvironmentalneedtoreusewaterandprovideamechanismtocleanstormwaterbeforereleasingittothe
river.

StreetsideDesignElements

Chapter6.



Shyzone

Althoughsidewalksarenotnecessaryalongmost
rural roads, a wide shoulder can be provided for
bicyclists and pedestrians. In rural areas with inǦ
creased activity, sidewalks can be considered, or

SIDEWALKBUFFERS
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Buffers along sidewalks can be provided to inǦ
crease pedestrian comfort by increasing the latǦ
eral separation between pedestrians and fast
moving cars. These buffers can be landscaped

and include street trees, green infrastructure,
street infrastructure such as lighting or utility
poles, and transit stops. They also provide space
for driveway pads while allowing the sidewalk to
remainlevel.

tiple curb cuts along a street that cut into the
sidewalkcanbeconsolidatedtoreducethenumǦ
ber of conflict points between entering and exitǦ
ingvehiclesandpedestrianswhilealsocreatinga
moreevenwalkingsurface.

FIGURE6.1:BUFFERED,LANDSCAPEDSIDEWALKALONGCOALAVEWITHWIDECLEARZONESFORWALKING

CHAPTER6:STREETSIDEDESIGNELEMENTS
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WalkableCity,2012
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WellǦdesignedpedestrianamenitiesarecrucialto
creating walkable places. Pedestrian amenities
includemorethanprovidingamplesidewalksand
buffers. In general, pedestrians need safe, comǦ
fortable, interesting, and wellǦconnected places
to walk.26 Often, this means focusing on design
detailsthatengageallthesenses.Althoughoften
considered as nonǦessential, these elements

6.2PEDESTRIAN
AMENITIES

ThebuildingshyzonereferstoareawherebuildǦ
ingsorwallsadjointhepedestrianclearsidewalk
zone.  The conceptual design matrices include
twoadditionalfeettothestreetsidewidthasa
countermeasure to reduce conflicts from people
exitingbuildingsandaddresstheeffectofpeople
shying away from walls or other vertical
structures which effectively reduces the clear
sidewalk area. Activity centers and urban areas
are most likely to have buildings that abut sideǦ
walks.Wallsalongsidesidewalksisverycommon
intheregion.Ifbuildingsandwallsaresetbackor
if the clear sidewalk area abuts flat landscaping
suchasalawnthentheextratwofeetofwidthis
notnecessary.

BUILDINGSHYZONES

rightǦofǦway set aside for future sidewalks if deǦ
velopmentprogresses.

27


Ewing,PedestrianǦandTransitǦOrientedDesign,65
28
ITEDesigningWalkableUrbanThoroughfares,126

Peopleareattractedtoplaceswithotherpeople.
Providing public spaces along the streets can
bring vibrancy to otherwise lifeless streets by
encouraging people to stop and interact. In conǦ
trast, “dead spaces” such as parking lots, vacant
lots,andblankfacadesdiscouragepublicuse,and
leadtoinactive,lessinterestingstreets.Creating
active public spaces can involve building small
plazas or pocket parks, creating sitting areas,
improving transit amenities, and installing public
art.

ACTIVEPUBLICSPACES
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Street trees are a worthy addition to most roadǦ
ways, especially those with high levels of pedesǦ
trianactivity.ThebenefitsofstreettreesarenuǦ
merous. They provide shade, safety for pedestriǦ
ans, privacy, enhanced aesthetics, improved air

STREETTREES

shouldbeseenascrucialpartsofthepublicrightǦ
ofǦway as they can lead to increased pedestrian
activity.Forthisreason,elementsincludingstreet
trees,landscaping,andstreetfurniturearejustas
importantasprovidingenoughsidewalkspace.

FIGURE 6.2: STREET LIGHTING AND STREET TREES IN
DOWNTOWNALBUQUERQUE

Including ample spaces for people to stop, sit,
wait, and rest should be provided along streets
with higher levels of pedestrian activity. Street
furniture can encourage increased activity and
interaction along the street, while increasing the
comfortlevelofpedestrians.ThisinturncanenǦ
courage more walking.28 Walkway lighting adds
tosafetyandvisibilityatnight.

STREETFURNITURE,LIGHTING&
INFRASTRUCTURE

quality,increasedstormwaterrunoffcapture,and
reducedurban heat island effect. They have also
been shown to increase property values of adjaǦ
cent properties.27 In addition, a row of street
trees,plantedtogether,canformabeautiful,conǦ
tinuouscanopythatvisuallyframesthestreet.

CHAPTER6:STREETSIDEDESIGNELEMENTS
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Marked Versus Unmarked Crosswalks at Uncontrolled
Locations,2005


29


NACTOUrbanStreetsDesignGuide,115
30
 Federal Highway Administration, Safety Effects of

Thereisampleguidanceonselectedlocationsfor
midǦblock crossings, which must be done with
care. On some roadways, only marking a crossǦ
walk is insufficient.30 However, there are addiǦ
tionalelementsthathavebeenfoundtobeeffecǦ

Midblock crossings are effective in areas with
long block lengths, areas with a high level of
pedestrian activity, and in places where many
pedestrians currently cross due to efficiency.29
MidǦblock crossings are generally not necessary
where block lengths are short or in areas with
little pedestrian activity. Like intersection
crossings, midblock crossings should emphasize
slowerspeeds,visibility,andsafety.

6.3SAFECROSSINGS

FIGURE6.3:THESTREETASACTIVEPUBLICSPACE

Refuges have been shown to reduce pedestrian
crashesonmultiǦlanearterials.32


32
Ewing,PedestrianǦandTransitǦOrientedDesign,42

68 L O N G  R A N G E  T R A N S P O R T A T I O N  S Y S T E M  G U I D E L I N E S 

termeasures
http://safety.fhwa.dot.gov/provencountermeasures/

31


 Federal Highway Administration Proven Safety CounǦ

PEDESTRIANCROSSINGISLANDS

Mediandesigncanalsocalmtrafficandfacilitate
Pedestrian crossing islands (refuges) can be slower, safer streets. For example, medians can
be extended into the intersection beyond the
considered for multiǦlane arterials and collectors
31
crosswalktoprotectpedestriansandslowdrivers
with medians.  These islands can allow
makingleftturns.Inaddition,medianswithtrees
pedestrianstocrossthestreetintwostagesand
furtherhelpstocalmtrafficandprovideopportuǦ
onlyworryaboutonedirectionoftrafficatatime.
nitiestocaptureincreasedstormwaterrunoff.

tiveatimprovingpedestriansafetywhenusedin
conjunctionwithamarkedcrosswalk.

FIGURE6.4:PEDESTRIANBEACONANDCURBEXTENSIONINBERNALILLO,NM
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 Federal Highway Administration Proven Safety CounǦ
termeasures.
34
MacAdam,James.(2010).GreenInfrastructurefor
SouthwesternNeighborhoods.

The quantified benefits of green infrastructure
haveledmanycitiestoseegreeninfrastructureas
a worthy investment. They (1) clean and reduce
theamountofstormwaterrunoff;(2)shadeand
beautify streets; (3) increase property values; (4)
createwildlifehabitats;and(5)usepassiveirrigaǦ
tion to water native vegetation and street trees,
limitingtheamountofadditionalwateringnecesǦ
sary.34Althoughoriginallydevelopedforclimates
intheNorthwestandNortheast,greeninfrastrucǦ
ture practices have begun to be implemented in

Green streets incorporategreen infrastructure or
lowǦimpactdevelopment(LID)practicesintotheir
design and functioning. They are designed to inǦ
tegrate natural systems with the built environǦ
ment by utilizing ecosystem services to manage
and mitigate the effects of stormwater runoff,
waterpollution,airpollution,andtheurbanheat
islandeffect.

6.4GREENSTREETS

Pedestrian beacons and signals can increase the
visibility of a crossing. These beacons have been
showntodecreasethenumberofcrashesatmidǦ
block crossings and can be considered on faster
roadways.33

PEDESTRIANHYBRIDBEACONS

Most green infrastructure supplements existing
stormwatersystems.Systemsareoftendesigned
tohandlerainfalleventsuptoaspecificthreshold
– additional overflow water enters the existing
stormwater system normally. They are usually
designedliketraditional“hard”infrastructuresysǦ
temstomanagespecificrainfallevents.AdditionǦ
alperformancecriteriacanalsobeusedtoensure
that adequate drainage and infiltration occur,
evenafterheavyrainfall.

more street trees, and using pervious pavement
whereappropriate.
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36
 MacAdam, James. (2010). Green Infrastructure for
SouthwesternNeighborhoods



GreenstreetinfrastructurecanoftenbeintegratǦ
edwithexistingtrafficcalmingdevicesandlandǦ
scape buffers. Usually curb design alternatives
canbeusedtochannelstormwaterintobioretenǦ
tion basins, infiltration planters, rain gardens,
stormwaterbumpouts,andstreettrees(seeFigǦ
ure6.5).36

CURBCUTDESIGN

FIGURE6.5:CURBCUTANDRAINBASINAFTERRAINEVENTINTUCSON,AZ
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EconomicBenefitsofGreenInfrastructure:ACaseStudy
ofLancaster,PA
http://water.epa.gov/polwaste/green/upload/2008_01_02
_NPS_lid_costs07uments_reducingstormwatercostsǦ
2.pdf


35
EnvironmentalPlanningAgency(EPA).(2014).The

Green streets emphasize the benefits of “soft”
infrastructuresystemsthatutilizenaturalecosysǦ
tem services to manage stormwater runoff. This
includes reducing impervious surface coverage
andmaximizingthecoverageoflandscapedareas
tocapture,slow,filter,andinfiltraterunoff.SpeǦ
cific strategies include constructing narrower
roadways, creating wider landscape buffers with
native vegetation and groundcover, planting

SOFTINFRASTRUCTURE

One objection to implementing green infrastrucǦ
ture projects is additional costs for engineering,
installation, and maintenance. However, studies
haveshownthatinmanycases,greeninfrastrucǦ
turesystemsarecompetitiveifnotcheaperthan
conventionaldesignpractices.35Inaddition,green
infrastructure supplements existing storm water
infrastructure, which can reduce the need for
costly expansion projects, resulting in smaller
pipes, smaller processing facilities, and lower
maintenancecosts.

theSouthwest.Tucson,forexample,hasagreen
streetspolicythatrequirestheCityofTucsonDeǦ
partment of Transportation to integrate green
infrastructureineveryroadwaydevelopmentand
redevelopmentproject.
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mount to ensuring street retrofits are successǦ
ful. However, retrofit projects can also create
additional transportation options. They may
also be linked to general planning goals to
make an area more walkable, for example, or
they may betied tospecific objectives such as
reducingthenumberofcrashesalonganexistǦ
ingcorridor.
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37
RethinkingStreets,UniversityofOregon

Thegoodnewsisthatprojectsfromaroundthe
country have shown that street retrofits can
leadtosignificantimprovements.37Sometimes
these projects are controversial because they
involveachangeinthestatusquothatcanafǦ
fect travel patterns. Many people may have a
hard time envisioning a new configuration for
the street, especially if they believe it will inǦ
crease their travel times or contribute to conǦ
gestion. Choosing designs that balance the
needs of established roadway users is paraǦ
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In some cases, retrofit projects have inherent
tradeoffs.Forexample,redesigninganexisting
roadway to accommodate all modes within a
constrained ROW can be challenging, given
established surrounding land uses, existing
travel patterns, and current zoning. Allocating
space for new users along such roadways can
mean reducing space for others. Sometimes
this can lead to an overall improvement in

7.1CONSTRAINED
RIGHTSOFWAY

Pickingtransportationprojectsthatwillleadtothemostbenefit(forinvestmentdollarsspent)meansthinkingstrategicallyaboutwhere
andhowimprovementsareimplemented.Forexample,constructingnewpedestrianamenitiessuchasexpandedsidewalksandimproved
streetfurniture,willnotnecessarilyleadtomorepedestrianactivity.Inotherwords,vibrantstreetlifewillnotdevelopspontaneouslyin
areasthatlackgoodurbanformwhichinvolvemanyfactorsincludingresidentialdensity,commercialactivityandtherelationshipofthe
roadwaystothesurroundingbuildings.Norwillanewbusrapidtransitroutenecessarilybesuccessfulinareasthatdonothavetherequisite
densityorpotentialtobenefitfromincreasedtransitinvestment.

EvaluatingAlternatives

Chapter7.



traffic models, and connectivity measures.
Otherevaluationtools(suchaswalkingaudits)
can be used to determine how well the street
currently meets the needs of users with differǦ
entabilities.Analysesmayfindthatsomeroads
includetoomanylanes,couldhavelowerpostǦ
edspeeds,ordonotsupportexistingorfuture
land uses. (Details on these performance
measuresareoutlinedinChapter8.)
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38
ITE,PlanningUrbanRoadwaySystems,38

Using clear, evidenceǦbased recommendations
toaccomodateusersisthefirststeptoensure
that reconstruction projects fulfill Complete
Streets goals. These goals can be measured
using various evaluation tools such as multiǦ
modal level of service metrics, crash statistics,

roadway performance, while maintaining vehiǦ
cle throughput.38 Determining tradeǦoffs
requiresprioritizingtheneedsofvarioususers,
and evaluating the most important perforǦ
manceobjectivesandmeasuresofsuccess.

FIGURE7.1:EXAMPLEOFAWALKINGAUDITANDSAFETYDEMONSTRATION
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Thechecklistisnotaprioritizationprocess,butaway
toevaluatealternativedesignoptions.

The checklist includes basic project inforǦ
mation,suchasprojectname,location,responǦ
sibleagency,goals,anddevelopmentphases.

BASICPROJECTINFORMATION

To help facilitate an improved transportation
planning process, MRMPO has developed the
CompleteStreetsChecklisttoprovideabaseline
analysisofexistingconditions,constraints,and
opportunitiesalongexistingroadways(seeApǦ
pendix).Thischecklist(1)establishesabaseline
inventory of existing conditions along the
roadway such as traffic counts and existing
crossǦsections;(2)identifiespossibleComplete
Streetsconsiderationsandpriorities;(3)identiǦ
fiespossibleconstraints;and(4)pointstoposǦ
sible design opportunities. The collected data
arethenusedasinputsforamultiǦmodallevel
of service metric that provides a comparison
betweenroadwaydesigns.Thegoalisthatthe
checklistcanbeusedtogenerateclearconcepǦ
tual design priorities that can lead to the best
overallmultiǦmodalconfiguration.39ThecheckǦ
listincludesthefollowingsections,andutilizes
theperformancemeasuresoutlinedinChapter
8.

7.2COMPLETE
STREETSCHECKLIST

Expanded Choices and Community InǦ
volvement: Would a reconfigured street
have the opportunity to expand mode
choices available to residents? Would the
additionofbikelanes,ortransitservicebe
beneficialtotheneighborhood?Wouldthe
project improve accessibly to jobs, espeǦ
ciallyforlowincomeresidents?Whowillbe
involved in the design process and whose
interests should be considered? What are
some ways to increase involvement in the
designprocess?
2. Land Use Integration: Does the street
supportadiverserangeoflanduses,activiǦ
ties,andusers?Doesthestreetrunthrough
an existing activity center? If so, does the
street support the activity center’s users?
Would a reconfigured roadway potentially
catalyze increased business investment
along the street? Is community involveǦ
mentapriority?
3. Congestion and Efficiency: Is addressing
congestion a priority? Is the efficiency of
theroadwayaconcern?
4. Community Health: Is improving commuǦ
nity health outcomes a priority? Does the
design encourage active transportation
options? Does the project address
environmental justice issues in the comǦ
munity, for example, gaps in the

1.

needs; (4) preservation of existing infrastrucǦ
ture;(5)environmentalconsiderations.
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outlined in the MTP, or roadway projects and plans
developedbymemberagencies.


40
 RoadwayprojectsmayincludeTIPprojects,projects

It also provides a way to understand existing
constraints that limitthe ability ofa project to
addressidentifiedneeds.Afewconstraintsmay
include: (1) constrained rightǦofǦway; (2) conǦ
flicting plans and policies; (3) balancing user

To help facilitate roadway projects40 that will
providethemostbenefits,thissectionoutlines
variouspriorityareasthatmaybeimportantto
consider.Eachpriorityconsiderationaddresses
onecomponentofCompleteStreets.ByselectǦ
ing initial considerations to explore further,
MRMPO and member agencies can begin to
identify issues along the roadway such as
pedestriansafety,walkabilityandcongestion.

PRIORITYCONSIDERATIONS

This section includes existing conditions, such
as character area, transportation context,
future travel demand projections, the roadǦ
way’s role and existing levels of service. The
checklistincludesasectionwhereexistingcross
section elements and traffic counts can be
recorded.TheseelementscanbeusedtocalcuǦ
latemultiǦmodallevelofservice(MMLOS),and
compare conceptual designs. The intent is to
collectabaselineinventoryofexistingdataand
identifytheroadway’sregionalcontext.

EXISTINGCONDITIONS
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neighborhood’ssidewalk,transit,orbicycle
networks?
Parking: Is expanded onǦstreet parking a
priority?
Walkability: Does the street encourage
and enable walkability? Can pedestrian
needs be better accommodated with exǦ
panded sidewalks, safer crossings, landǦ
scape buffers, street trees, traffic calming,
orotheramenities?
Bicycling:DoesthestreetenablesafebicyǦ
cling? Are there gaps in the current bicyǦ
cling infrastructure, such as impassible inǦ
tersections or other barriers that could be
fixed?
Transit:DoesthestreetsupporthighqualiǦ
ty transit? For example, are comfortable
transitsheltersprovidedwithinwalkingdisǦ
tanceofpedestriancatchmentareas?
Traffic Calming: Is traffic safety an issue?
Howmanycrashesoccuralongthestreet?
Arecrashesattributabletodesignfeatures
ofthestreetsuchashighspeeds,lowvisiǦ
bilityorlackoftrafficcalmingfeatures?
Green Streets: How well does the street
handlestormwaterrunoffandwaterqualiǦ
ty?AretherewaystoincorporategreeninǦ
frastructurewithintheroadway?
Connectivity: Does the street’s configuraǦ
tionsupportthegoalsofcreatingcomplete
networks? Does the corridor link activity
centers efficiently? Does the current conǦ
figuration introduce barriers to travel for
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7.3COMPARING
DESIGNS



reassigning space for traffic calming,
expanded mode choices, and potentially
better land use integration. Reducing the
number of lanes on arterials from 6 to 4
lanes(4to3lanes,withcentralturnlaneon
collectors)canfreespacetoaddprotected
bike lanes, onǦstreet parking, and wider
sidewalks.Roaddietsfrom4Ǧ3lanescanbe
considered on roadways with maximum
volumesof15,000to20,000AWDT,aswell
asstreetswithsafetyconcerns.41
Sidewalk and landscaping easements:
Privatelandownerscanprovideeasements
with the incentive that local government
will install and, in some cases, maintain
landscaping. This can expand the ROW
spaceforstreetsidepedestrianamenities.

There are inherent tradeoffs with different
roadway design choices. Often, these have
direct effects on specific roadway users that
Narrow Travel Lanes: restriping travel
shouldbebalancedwiththegoalsfortheoverǦ
lanes from 12 feet to 10 feet can free up
additional space for bike lanes, or all street network. For example, attempting to
expandsidewalks,addgenerousbikelanes,and
expanded pedestrian amenities. Medians
maintain the same number of travel lanes (or
can also be reduced to add more space to
the pedestrian sidewalks and surrounding

area.
41
 Peak hour volumes should also be considered.
Lane Reduction: Reducing the number of
(Proven Safety Countermeasures, “Road Diet”,
travel lanes (“road diets”) involve FederalHighwayAdministration,OfficeofSafety,
FHWAǦSAǦ12Ǧ013,2012.)

A few sample retrofit strategies for existing
streetsinclude:

After gathering information on existing condiǦ
tions, and understanding the project’s priority
considerations, the checklist provides a list of
conceptualdesignideasthatarelinkedtospeǦ
cific considerations. For example, if traffic
calming has been identified as a priority along
the roadway, several strategies are listed that
may help achieve this goal. Selecting initial
strategiestoexploreallowsMRMPOandmemǦ
beragenciestoidentifypossibledesignalternaǦ
tives,whichinturncanguidetheplanningproǦ
cessasitevolves.

COMPLETESTREETS
OPPORTUNITIES

certain users? Would the project expand
connectionsbetweenanchorinstitutionsor
jobcenters?
12. Freight:IsfacilitatingfreighttravelaprioriǦ
tyfortheroadway?
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42
Asimplifiedmodel,developedbySprinkleConsulting,

To work through these tradeoffs and demonǦ
stratehowperformancemeasurescanbeused,
a few example comparisons are shown using
Bridge Blvd, Zuni Rd and San Pedro Dr as exǦ
amples. These comparisons utilize the ComǦ
plete Streets Checklist to provide a baseline inǦ
ventory of existing conditions. The collected
dataarethenusedasinputsforamultiǦmodal
level of service metric that provides quantitaǦ
tive comparison between roadway designs.42
These indicators are tied to specific physical
designelementssuchasroadwaywidth,traffic
volume,trafficspeed,sidewalkwidth,presence

Therefore,beforesettlingonafinalconceptual
roadway design, alternatives should be
evaluated to see how well each meets specific
performance goals. One way to review
alternatives is to develop a comparison matrix
to review the strengths and weaknesses of
differentroadwaydesignalternatives.Thiscan
include an appraisal of expected performance
outcomes for various modes, or can be tied to
projectedperformancemeasuressuchasmultiǦ
modallevelofservice(MMLOS).

widths) along a constrained rightǦofǦway may
leadtoadesignthatlowersthelevelofservice
forallusers,insteadofenhancinguseroptions.

1. Existing:4travellanes,11Ǧ12ftmedian,5Ǧ6
ft sidewalks, 5Ǧ6 ft shoulder. The existing
configuration of Bridge features narrow
sidewalks, wide travel lanes, and faster
traffic. Although this roadway is classified
as a community principal arterial, which
should accommodate all modes, the curǦ
rent design mainly facilitates automobile
traffic.
2. Mainstreet Concept: 4 travel lanes, 14 ft
landscaped median, 6Ǧ12 ft sidewalks, 5 ft
bikelane,8’onstreetparking(oneside).This
conceptual design from the recently upǦ
datedBridgeCorridorPlanseekstoexpand
the sidewalks along Bridge, and create a
wider landscaped median. The design reǦ
tains the existing 5 foot bike lanes and
travellanes,butmayalsoincludeonǦstreet
parking.ThisoptionpromotestrafficcalmǦ
ing,walkability,andaccesstobusinesses.It
also requires less ROW than the other opǦ
tionspresentedintheBridgeCorridorPlan
3. Buffered Bike Lanes: 4 travel lanes, 12 ft
landscaped median, 6 ft sidewalks with 6 ft
landscapebuffer,8ftbufferedbikelanes,no
parking.This conceptualdesignfocuseson
bicycle traffic by creating 8 foot buffered
bike lanes on both sides of the street.
Theselaneswouldincreasebicyclelevelof
service (BLOS) significantly, and could be
narrowed in constrained rightsǦofǦway.
Like the mainstreet design, this configuraǦ
tion adds a landscaped median, and proǦ
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BridgeBoulevardisacommunityprincipalarteǦ
rial handling approximately 26,000 AWDT beǦ
tween Isleta Blvd and Goff Blvd. This roadway
wasrecentlythesubjectofacorridorplanthat
proposed three different roadway alternatives.
The main street conceptual design alternative
was chosen and is evaluated. Overall, the proǦ
jecthastheopportunitytoexpandmodechoicǦ
es,betterintegratelanduses,andcalmtraffic–
all while taking into account future travel deǦ
mand.

BRIDGEBLVDCORRIDORPLAN

The following section illustrates the previously
describedmethodologyforcomparingalternaǦ
tives by comparing 3Ǧ5 alternative conceptual
designs including the existing design for three
roadways that have been identified for multiǦ
modalimprovements.

AmorequalitativesetofmeasuresisalsoproǦ
vided to show the relative merits of different
roadwaydesigns.Thesemeasurescomparethe
merits of different design configurations using
positive(+)andnegative(Ǧ)valuationsforeach
configuration’s relative strengths or weaknessǦ
es.ThegoalistoprovideaframeworkthatalǦ
lows the best design option to be chosen in a
constrainedrightǦofǦway.

of bicycle infrastructure, and the presence of
onǦstreetparking.
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Zuni Road, a community principal arterial with
an average 19,000 AWDT, is currently being
evaluated for potential reconstruction that
would reduce the number of travel lanes and
increase multiǦmodal travel options. This proǦ
jecthastheopportunitytoincreasesafety,creǦ
atenewconnections,andimprovemultiǦmodal
levelofserviceindicators.AlthoughsomesegǦ
ments of the road have ample rightǦofǦway,
some segments are constrained. The segment
betweenWashingtonStandSanMateoBlvdis
consideredbelow.

ZUNIROADRECONSTRUCTION

vides a 6 foot landscaped buffer between
the sidewalk and street. This option reǦ
quires approximately the same amount of
rightofwayasthemainstreetoption.
4. TwoǦway Cycle Track: 4 travel lanes, 12 ft
landscaped median, 6 ft sidewalks with 6 ft
landscape buffer, 13 ft two way cycle track
(one side), 7’ on street parking (one side).
This option seeks to increase bicyclists’
comfort, safety, and BLOS by including a
twoǦway cycle track along one side of the
roadway.Thiscycletrackcouldbecoupled
with onǦstreet parking to buffer bicyclists
fromtrafficandgivethemtheirownexcluǦ
sive travel path. This option requires the
mostrightǦofǦway,andmaybethehardest
toimplementinBridge’sconstrainedrightǦ
ofǦway.

5.

4.

3.

2.

1.

Existing: 4 travel lanes, no median, 6 ft
sidewalks. This configuration does not
providemultiǦmodaloptions.
Alternative 1: 2 travel lanes, central turn
lane and median, onǦstreet parking, lower
speeds.ThisoptionaddsonǦstreetparking,
whichwillhelpwithtrafficcalmingandimǦ
proveaccesstobusinesses.ItmayalsoimǦ
provetrafficflowwiththeintroductionofa
dedicatedleftturnlane.
Alternative2:2travellanes,nomedian,onǦ
streetparking,bikelane.Thisconfiguration
adds a bicycle lane and parking to the
street. Although this option provides the
mostmultiǦmodaloptions,italsointroducǦ
es potential conflicts between users. Not
includingadedicatedleftturnlanemayafǦ
fecttrafficflow.
Alternative 3: 2 travel lanes, central turn
laneandmedian,bikelane.ThisoptionpriǦ
oritizes biking over onǦstreet parking. It
may also improve traffic flow with the inǦ
troductionofadedicatedleftturnlane.
Alternative4:2travellanes,nomedian,on
street parking, and sidewalk buffers with
green infrastructure. Adds expanded sideǦ
walk buffers with green infrastructure to
increase storm water runoff capture. ProǦ
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SanPedro,aminorarterialwith15,000AWDT,
isbeingevaluatedasacandidateforaroaddiǦ
et.Inthisscenario,theroadwaywillbereduced
fromfourthroughlanestotwolanesandacenǦ
ter turn lane from Lomas to just south of IǦ40.
This roadway reconstruction project creates
opportunities to improve traffic flows (by inǦ
cluding a central turn lane), expand mode
choices, include onǦstreet parking, and introǦ
ducetrafficcalmingmeasures.

SANPEDROROADDIET

Existing: 6 travel lanes, 18 foot median, 5
foot sidewalks. The current configuration
does not include bike lanes and has miniǦ
malsidewalks.
2. Alternative1:4travellanes,6ftbikelane,
10ftsidewalk,18ftmedian,speedreduction
to 30 mph. This option improves multiǦ
modaloptionsbyaddingbikelanesandexǦ
pandingsidewalks.
3. Alternative 2: 4 travel lanes, 9 ft buffered
bike lane, 10 ft sidewalk, street trees,speed
reduction to 30 mph. This option adds a
buffered bike lane to increase the bicycle
LOS. Improved landscaped buffers with
street trees would also be used to reduce
stormwaterrunoff.

1.
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vides the best pedestrian improvements,
butnotincludingadedicatedleftturnlane
mayaffecttrafficflow.
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FIGURE7.2:BRIDGEBLVDCONCEPTUALDESIGNCOMPARISION
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FIGURE7.3:ZUNIROADCONCEPTUALDESIGNCOMPARISION
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FIGURE7.4:SANPEDROCONCEPTUALDESIGNCOMPARISION
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PERFORMANCE
MEASURES 


Chapter8





230




231



The following are a set of performance methodǦ
ologies that can be used to ensure that these
guidelines promote multiǦmodal travel options,
connectivity, walkable places, and complete netǦ
works. The intent is that these performance
measurescanbeusedtohelpinformdecisionsby
MRMPO’s member agencies, especially those
agencies responsible for roadway and network

MONITORINGPERFORMANCE
MRMPOcollectsdataandperformsanalysisona
widerangeoftransportationprojects.SpecificalǦ
ly, the MPO evaluates overall system perforǦ
mance primarily as it relates to congestion and
crashstatistics.MRMPOhasalsodevelopedtools
to better model future land use scenarios, which
can assist in making better future development

decisions.Aspartoftheseefforts,theLRTSdocǦ
umentisdesignedtocomplementthe2040MTP
by providing specific, measurable objectives that
canbeevaluatedperiodicallytoensurethegoals
of this document and the 2040 MTP are being
met.

constructed.ThisincludesoperatinglevelsofserǦ
vice, changes in traffic volume, number of bicyǦ
clists, and number of crashes. An inputs, outputs
and outcomes approach can be applied to evaluǦ
atespecificprojects,oritcanbeusedtotrackthe
progressoflargerscaleplanningobjectives.
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Inputsrefertoquantifiableinvestment,whichcan
include money spent, policies passed, and numǦ
ber of community participants. Outputs refer to
thedirect,tangibleresultsoftheseinputs,includǦ
ing miles of new roads built, miles of new bike
routes,andnewtreesplanted.Outcomesreferto
how the roadway functions after it is built or reǦ

Increasingly,evaluationmethodologiesarefocusǦ
ingoninputs,outputs,andoutcomes,whichcorreǦ
spond to different stages in a transportation
planningcontext.

INPUTS,OUTPUTSAND
OUTCOMES

Evaluatingprojects,beforeandaftertheyarecompleted,isacrucialstepinensuringthatroadwaysmeettheneedsofallusers.Specific
quantifiableperformancemeasurescanbeusedtoprovideinsightintohowwellthedesignmeetsitsoriginalobjectives.Theseperformance
measurescanincludemultiǦmodallevelofservice,transitperformance,safety,andconnectivity.Usingperformancemeasurestoevaluate
innovativeprojectsbeforeandaftercanalsoprovideevidencetosupportfutureprojects.

PerformanceMeasures


Chapter8.



CONCEPT/DEFINITION
INPUTS Inputsrefertoquantifiableinvestments,
whichcanincludemoneyspent,policies
passed,and/ornumberofcommunityparticǦ
ipants.Asameasure,theyrefertodaǦ
ta/goalsthatareusedtoinformtheproject
process.
OUTPUTS Outputsrefertothedirect,tangibleresults
oftheseinputs,includingmilesofnewroads
built,milesofnewbikeroutes,and/ornew
treesplanted.Asameasure,referstothe
expected,quantitativeoutcomesoftheproǦ
ject,usingprojectedandactualperformance
measures.
OUTCOMES OutcomesrefertohowtheroadwayfuncǦ
tionsafteritisbuiltorreconstructed.This
includesoperatinglevelsofservice,changes
intrafficvolume,numberofbicyclists,
and/ornumberofcrashes.

PLANNINGPHASES
Duringprojectselection,
comparison,inventory,and
prioritization.

Duringprojectcomparison,
evaluationanddesign.Can
alsobeusedtoevaluateproǦ
jectsaftertheyarecomǦ
plete.

Afterprojectsarecomplete.
Somemodelscanproject
expectedoutcomes.

TomodelexpectedperforǦ
mancebeforeprojectsare
builttoensuretheymeet
goalsandobjectives.Also,to
helpevaluatealternatives.

TocompareexpectedperǦ
formance(frominputs,and
builtoutputs)toactualreǦ
sults.TomeasureperforǦ
manceovertime.

AmountofNewConstruction
LevelsofService
WalkabilityIndex
IntersectionDensity
AverageBlockLength
DirectnessIndex
CrashRates
Congestion
TripsGeneratedbyMode
IncreasedInvestment
NewDevelopment

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
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EXAMPLEMEASURES
InvestmentDollars
HighActivityAreas
PlanConsistency
ProjectedLandUses
CharacterAreas



Scenario.Althoughsuchdatacollection,analysis,
and ongoing evaluation can involve a long proǦ
cess, the benefits of evaluation for creating sucǦ
cessfulprojectscannotbeoverstated.

OBJECTIVE
ToensurethestrategicproǦ
jectsarepickedthatarereǦ
sourceefficient,contextsenǦ
sitive,andconsistentwith
otherplansandgoals.

TABLE8.1:EVALUATIONMETHODOLOGYAPPROACHES



fore and after data collection, as well as specific
analytical tools (see table 8.1). MRMPO can proǦ
videtheanalyticaltoolsanddatatoevaluateeach
of these measures as they change over time.
Memberagenciescanusethesetoolstocompare
specific design configurations, or to ensure their
ideassupporttheprinciplesofthe2040Preferred
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Many of these measures use an inputs, outputs,
and outcomesǦbased approach that requires beǦ

design.Theyprovideaclearsetofmethodologies
that can be used to evaluate connectivity, multiǦ
modal level of service, walkability, safety, and
successfullanduseintegration.
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Level of Service Analysis for Urban Streets. National CoǦ
operativeHigherResearchProgramReport616.WashingǦ
ton,DC

OnǦtime transit performance is a key factor in
transitlevelofservicemeasures.Thisincludesthe

43
 Transportation Research Board. (2008). MultiǦmodal

QuantitativeOutput–TransitLOSScore

TRANSITLEVELOFSERVICE

There are several methodologies to calculate biǦ
cyclelevelofservice.MostofthesemeasurevariǦ
ables such as presence of a bike lane, bike lane
width, traffic speed and volume, presence of onǦ
street parking, number of conflict points, and
pavementcondition.Thesemeasurementscanbe
used to calculate BLOS for bicycle infrastructure
along streets, as well as along multiǦpurpose
paths. As can be expected, wider bike lanes are
correlated with higher levels of service, although
thepresenceofhighervehiclespeeds(orheavier
vehicles) may lower this score. Overall, bicycle
levelofservicescorescanbeusedtoensurebicyǦ
cling facilities are adequate to fit the context of
the street (e.g., by showing wider bike lanes
should beused on streetswith higher traffic volǦ
umesoronǦstreetparking).

QuantitativeOutput–BicycleLOSScore

BICYCLELEVELOFSERVICE

from survey data have produced models that
havebeenshowntoaccuratelypredictuser’sperǦ
ceptionsofcomfortandsafety.43
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Various studies have shown that users’ percepǦ
tions of LOS vary greatly depending on user
group and context (e.g., elderly pedestrians vs.
recreational users). However, regression models

Updated MMLOS models are included in the
Highway Capacity Manual (HCM), the Transit CaǦ
pacity and Quality of Service Manual, and Florida
DOT’sQuality/LevelofServiceHandbook.Areport
produced by the Transportation Research Board
entitled National Cooperative Highway Research
Program Report 616: MultiǦModal Level of Service
Analysis for Urban Streets, synthesizes these difǦ
ferent models and shows how they may be apǦ
pliedtourbanroadways.

Several multiǦmodal level of service (MMLOS)
models have been developed in the past decade
to evaluate how wellroadways accommodate all
user groups. These include various models that
seektomeasurethelevelofcomfortandsafetyof
pedestrians, bicyclists and transit users in addiǦ
tiontomotorists.OftenthesetoolsrequireaddiǦ
tional planning studies and data collection that
focusonpedestrian,bicyclist,andtransitspecific
features of the roadway to calculate a MMLOS
score. As with motor vehicle LOS, scores are
basedonanAtoFscoringrange.

8.1MULTIǦMODAL
LEVELOFSERVICE
(MMLOS)INDICATORS
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Variousmodelshavebeendevelopedtocalculate
pedestrian level of service based on studies of
stated pedestrian preferences and actual behavǦ
ior. These models often take into consideration
basicdesignfeaturessuchassidewalkwidth,trafǦ
fic speed and volume, pedestrian volume, presǦ
ence of obstructions, and number of conflict
points (e.g., driveways). Unlike vehicle level of
service measures, pedestrian level of service is
notnecessarilydependentonvolumeorcapacity
considerationssuchasspacingbetweenpedestriǦ
ans, pedestrian walking speed, or delay at interǦ
sections.Otherphysicaldesignelementsarejust
asimportantandcanleadtohigherorlowerpeǦ
destrianLOSscores.LikebicycleLOS,pedestrian
LOSmetricsallowpedestrianfacilitiestobesized
correctlytothecontextofthestreet(e.g.,includǦ
ing a landscape buffer along streets with more
trafficorhigherspeeds).

QuantitativeOutput–PedestrianLOSScore

PEDESTRIANLEVELOFSERVICE

frequency, reliability, service hours, and passenǦ
ger loads of specific routes. In addition, current
transitLOSmodelsseektonotonlymeasurethe
transit service quality, but also the quality of the
environment these services operate in. These
models take into consideration bus stop ameniǦ
ties,distancebetweenstops,andstopsecurity.

SidewalkWidth
IntersectionSpacingDistance
PedestrianAmenities
BuildingtoHeightRatio
LandUseMix
FaçadeDesign
TransitandBicycleFeatures

MRCOG uses the Pedestrian Composite Index
(PCI) to rank areas of higher or lower pedestrian
activity. This methodology evaluates an area’s
pedestriangeneratorssuchasschools,transitand
restaurants compared against an area’spedestriǦ
andeterrentssuchasroadwayspeed,numberof
lanesandpedestriancrashes.Asananalysistool,

Quantitative Input – Pedestrian Composite Index
Score

PEDESTRIANCOMPOSITEINDEX

Thestrengthofthissystemisthatitrelatesbasic,
objective physical design features to actual peǦ
destrian perceptions of comfort, safety, and inǦ
terest. It also synthesizes existing variables that
aretraditionallyinventoriedintransportationproǦ
jectstoproduceascorethatcanbeusedtocomǦ
paredifferentroadwaysegments.Morewalkable
segments score above 50 points on this score
sheet. For example, Central Ave, as it runs
throughNobHill(withitsmanypedestrianfriendǦ
ly features), scores approximately 75 points
whereas Lomas from 14th Street to IǦ25 scores
approximately30points.

4.
5.
6.
7.
8.
9.
10.

84 L O N G  R A N G E  T R A N S P O R T A T I O N  S Y S T E M  G U I D E L I N E S 

1. TrafficSpeed
2. StreetWidth
3. PresenceofOnǦStreetParking

HallPlanningandEngineering’sWalkabilityIndex
measures10factorsthatcanbecomparedusinga
semiǦquantitativescoresheetsystemthatscores
street segments on a 0Ǧ100 point system. These
measuresinclude:

SemiǦQuantitative Output, Outcome – Walkability
IndexScore

WALKABILITYINDICES

WalkabilityhasbeenchampionedasakeytocreǦ
atingvibrantstreetsandneighborhoods.Scoring
systemstomeasurewalkabilityhavebeendevelǦ
oped that expand on pedestrian level of service
indicators to include additional considerations
thatareimportanttocreatingpedestrianfriendly
environments. Unlike pedestrian LOS indicators,
walkability methodologies seek to address more
subjective measures of pedestrian comfort, safeǦ
ty, interest, and destination choice. These methǦ
odologies acknowledge that pedestrians have a
complexrangeofneedsthatvaryamongindividǦ
uals.However,thereareafewkeyindicatorsthat
have been shown to be important to most users
and can be compiled to evaluate the walkability
ofanarea.

8.2WALKABILITY
MEASURES
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44
PleaseseePCIsectioninthe2040MTPformoredetails.

There are several methodologies to measure the
connectivity of different development patterns.
Most of these methodologies compare physical
features of the existing network, including block
length,numberofintersections,androutedirectǦ
ness. These measures can provide replicable
standards to compare connectivity between difǦ
ferent development patterns. In addition, the
benefitsofconnectivitycanbemeasuredindividǦ
ually as positive outcomes of wellǦconnected
networks.

Street connectivity is a crucial measure of netǦ
workperformanceandhasbroadimplicationson
how well individual streets function within the
larger transportation network. As outlined in
chapter4:CompleteNetworks,therearenumerǦ
ous benefits to wellǦconnected networks. They
ensure efficiency, reduce congestion, reduce veǦ
hiclemilestraveled,createdirectroutesformulǦ
tipleusers,encouragewalkingandbicycling,and
providemoredirectaccesstobusinesses.

8.3CONNECTIVITY

itquantifieswhichstreetshavethemostpotential
to generate pedestrian traffic, as well as those
thatdeterpedestrianactivity.Thesetwonumbers
can then be compared to produce an index that
reveals which areas could benefit the most from
pedestrianimprovements.44


46
Ewing,PedestrianǦandTransitǦOrientedDesign,28Ǧ30
47
MidǦRegionTravelSurvey,2014

Although trip distance may appear to be short
and direct on a map, actual tripdistance may be
much longerif streets do not connect and no diǦ

Direct routes to destinations allow for shorter
traveldistances,whichisextremelyimportantfor
pedestrians who are only willing to walk short
distancestoreachtheirdestinations.Onaverage,
studieshavefoundthatmostpeopleareonlywillǦ
ingtowalkbetween¼to½miletoreachadestiǦ
nation(suchasatransitstop)47.Ifthedistanceis
longer, they will not take the trip or choose an
alternative mode. For this reason, having a netǦ
work that offers direct routes, coupled with
shorterblocklengths,isessentialtoincreasethe
walkability of an area. It is also an essential conǦ
sideration when planning transit stops, which
should be within walking distances of residences
andbusinesses.

QuantitativeOutput,Outcome–DirectnessIndex

DIRECTROUTESANDTRIP
DISTANCE

Averageblocklengthcanbecalculatedbyadding
theblocklengthsofeachblockinaspecifiedarea,
dividedbythenumberofblocks.

to the cross the street. In urban areas, block
lengths of 200 feet to 400 feet are ideal for proǦ
motingpedestrianǦscaledenvironments.46
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45
PlanningforStreetConnectivity,2003

Averageblocklengthisanadditionalmeasureof
connectivitythatisespeciallyrelevantforpedesǦ
trians.Ingeneral,pedestriansvalueshorterblock
lengths, as they allow for pedestrians to pick
moredirectroutes,andoffermoreopportunities

QuantitativeOutput–AverageBlockLength

AVERAGEBLOCKLENGTH

Intersectiondensitycanbecalculatedbycounting
the number of true intersections in a given area,
anddividingthisbytheareasize,whichisusually
convertedtosquaremiles.

FourǦleg intersection density describes the numǦ
berofintersectionswithfouradjoiningstreetsper
unit area (usually square miles). This is a useful
measureofhowwellconnectedaroadnetworkis
becauseitexcludesdeadendstreets(e.g.culǦdeǦ
sacs) and tǦintersections and indirectly measures
averageblocklength.Higherscores(greaterthan
100 intersections/square mile) generally indicate
morefavorableforcreatingwalkableplaces.45For
example,griddednetworksgenerallyhavehigher
scores than traditional singleǦfamily subdivision
layouts,butthisalsodependentonaverageblock
lengthandaccesspointsfrommajorroadwaysto
localdevelopments.

Quantitative Output – FourǦleg Intersections per
SquareMile

INTERSECTIONDENSITY
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travel times of various modes based on the network deǦ
sign.ThistoolcanrevealtherelativeefficiencyofaroadǦ
way networktosupportmultipleusers.Forexample, the
TRAM model can be used to find the areas that can be
reachedinfiveminutesfromtheAlvaradoTransportation
Center by walking, bicycling, driving, or taking the bus.
Thisallowsforquantifyingthenumberofpeoplewhocan
access certain services, how many services fall within a
certaintransportationshed,orhowmuchgroundaperson
can cover in a given time using various modes. TRAM
analysis can be done at a regional, neighborhood, siteǦ
specificscale.Inadditiontomappingaccessibleareasfor
variousmodesatdifferenttimeincrements,TRAMcanbe
used to contrast current and proposed road networks to
identifyalignmentsthatprovidethemostaccesstousers
fordifferentmodes.


48


 MRMPOusestheTRAMmodelingtooltocomparethe

Evaluating crash statistics along existing roadǦ
waysisimportanttounderstandwhere,why,and
how crashes along different roadway segments
occur.ThesestatisticscanrevealareaswithhighǦ
eroverallcrashrates,whichcanthenbeattributǦ
ed to specific design features of the street that
contributetolowerusersafety.Suchcalculations

8.4SAFETY

Route directness can be measured using a “diǦ
rectness” ratio that compares actual, on the
groundtraveldistancedividedbydirectlinetravel
distance. For walkability, a ratio of 1.5 or less is
ideal.48

rect route is available. This can increase onǦtheǦ
groundtripdistancesignificantly,andmakewalkǦ
ing inconvenient or simply too long for most peǦ
destrians.

BysupportingtheusersandactivitiesoftheiradǦ
jacent land uses, roadways can help foster posiǦ
tivefeedbacksthatleadtoastrongerintegration
between these land uses and the transportation
network.Theregionhasexampleswheretheland

8.5LANDUSE
INTEGRATIONAND
SUPPORT

Another way to measure intersection safety for
pedestriansisusingtheFederalHighwayAdminǦ
istration’s Pedestrian Intersection Safety Index
(Ped ISI). This methodology uses six basic roadǦ
way attributes to determine an intersection’s
safety:1)Whethertheintersectionissignalizedor
not; 2) whether the intersection includes a stop
sign;3)numberoflanes;4)85thpercentilespeed;
5)averagedailytraffic(ADT);and6)whetherthe
intersection is surrounded by commercial land
uses. The factors produce a score from 1Ǧ6, with
higher numbers indicating less safe intersections
based on a combination of these factors. For exǦ
ample, San Mateo, with 6 lanes, a posted speed
limit of 40 and 30,000 ADT, scores a 3.6 (less
safe),whileRidgecrest,withtwolanes,a25MPH
speed limit, and 2,200 ADT, scores a 1.73 (more
safe).

QuantitativeOutput–PedISIScore

PEDESTRIANINTERSECTION
SAFETYINDEX
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In Bernalillo County, some of the intersections
withthemostpedestriancrashesalsohaveahigh
crashrate,includingSanMateoandCentral,and
CentralandLouisiana.Otherintersectionsofnote
includeseveraldowntownAlbuquerque,including
Gold and 2nd, Marquette and 5th, Central and
6th, Gold and 5th, and Gold and 6th. The high
crashratesattheseintersectionspointtoaneed
to understand potential design or operating isǦ
sues that have contributed to lower user safety.
Such analysis can also point to “crash hotspots”
where the likelihood of crashes happening is
muchhigher.

One method to evaluate intersection safety is to
comparethenumberofcrashesateachintersecǦ
tion to the volume of cars passing through the
intersection in a given time period. Comparing
thesetwofactorsgeneratesacrashrate,showing
the relative likelihood of a crash happening at a
given intersection. This can be used to measure
the relative safety of an intersection for motorǦ
ists, pedestrians, and bicyclists by comparing reǦ
portedcrashesfromallusers.

Quantitative Outcome – Number of Crashes and
CrashRate

NUMBEROFCRASHESAND
CRASHRATES

are especially important for improving intersecǦ
tionsafety,wherethemajorityofcrashesoccur.
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Guidelines for Large UrbanAreas (September 2014), page
69



49
 Please see MRMPO’s Project Prioritization Process

Thisformulacanbeusedtomeasurebothcurrent
activityandprojectedactivityintermsofpopulaǦ
tion and job density by Data Area Subzone

ൌ

 

Roadwayprojectscanlooktocatalyzeinvestment
inareaswithhighexistingorpotentialfutureacǦ
tivity (i.e., higher densities and trip generation
potential). MRMPO’s Project Prioritization ProǦ
cess includes a simple methodology to calculate
activity levels by comparing population density
and employment density to a unit area.49 The
formulaforactivitydensityis:

QuantitativeInput–ActivityDensityScore

HIGHACTIVITYAREAS

useandroadwaysworktogethertosupportecoǦ
nomic development and valuable public places
(suchasNobHill),however,thewaytheseeffects
are measured is new and still developing. This
sectionrecommendsthreemeasurestobeginthe
process of  better understanding land use and
transportation integration. The MultiǦModal ApǦ
proachtoEconomicDevelopmentintheMetropoliǦ
tan Area Transportation Process by the Federal
HighwayAdministrationprovidedideasforthese
measures.



50
Ewing,PedestrianǦandTransitǦOrientedDesign,65
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Quantitative Outcome(s) – Change in InvestǦ
ment/SalesDollars

INCREASEDINVESTMENT&
BUSINESSSALES

Creating targeted transportation investment in
highactivityareascanhelpexpandmodechoices
forallusers,whichallowspeopletheopportunity
to change their transportation behaviors. These
modal shifts can be seen with an increasing perǦ
centageoftripsbeingtakenbypedestrians,bicyǦ
clists and transit riders in response to these exǦ
panded options. Such changes can be measured
bycountingthenumberofpedestrians,bicyclists,
transitusers,andmotoristsbeforeandafterproǦ
jectsareconstructed.Tripgenerationmodelscan
also be used to project the expected number of
motorists or transit users that will result from a
project, although methods for calculating inǦ
creased pedestrians and bicyclists are still being
developed.

QuantitativeOutcome–TripCountsbyMode

1.

INCREASEDTRANSITRIDERSHIP,
PEDESTRIANACTIVITY,AND
BICYCLEACTIVITY

Increased Business Sales: Local businesses
mayseeincreasedsalesalongstreetsthatreǦ
developed to support additional modes. For
example, studies have shown that the addiǦ
tionofbikelanesand/oronstreetparkingcan
leadtoincreasedretailactivityandsales.
2. New Development Projects: investment in
roadwayprojectsmayspurnewdevelopment
alongacorridorbyincreasinginvestmentpoǦ
tential and market attractiveness. For examǦ
ple, new Bus Rapid Transit routes have been
shown to increase investment along corriǦ
dors,especiallythosethatconnectmajorjob
centers.NewdevelopmentcanbeseenindeǦ
creased vacancy rates, increased building
permits,andnewbusinessesalongthestreet.
3. Increased Property Values: Roadways may
increase property values of adjacent properǦ
ties.Forexample,walkabilityimprovements,
includingtheinstallationofstreettrees,betǦ
ter lighting, and wider sidewalks, have been
shown to increase property values along
thesestreetsascomparedtostreetswithout
theseimprovements.50

In addition to increased trips and user activity,
roadwayprojectscanbeevaluatedastohowthey
stimulate increased investment along a corridor.
Some ways to measure increased investment inǦ
clude:

(DASZ).Inthisway,activitydensitycanprovidea
meanstounderstandwhichareasarelikelytosee
increased use and benefit the most from infraǦ
structureinvestment.ItcanalsobeusedtocomǦ
pareactualdevelopmentovertime.
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Appendix I: 2040 MTO Public Meetings and Presentations

Date

General Theme /
Presentation Title

Group

Location

11/1/2013 2040 MTP Kick-Off

Technical Coordinating
Committee (TCC)

MRCOG

11/5/2013 2040 MTP Kick-Off

Valencia County

Los Lunas Transportation
Center

11/6/2013 2040 MTP Kick-Off

Sandoval County

11/7/2013 2040 MTP Kick-Off
Growth and Transportation
11/8/2013
in Central NM

Bernalillo County
New Mexico Society of
Professional Engineers

Bernalillo US 550
Transportation Center
MRCOG
UNM

11/14/2013 2040 MTP Kick-Off

ABQ Ride Transit Advisory
Board

Alvarado Transportation
Center

11/18/2013 Scenario Planning

Bernalillo County
Community Health Council

South Valley Multi-Purpose
Senior Center

Institute of Transportation
Engineers (ITE) Holiday
Luncheon

El Pinto Restaurant

51st Paving and
Transportation Conference
(UNM Civil Engineering
Dept.)

Marriot Pyramid North
Hotel and Convention
Center

51st Paving and
Transportation Conference

Marriot Pyramid Hotel and
Convention Center

1/16/2014 2040 MTP Kick-Off

East Gateway Coalition of
Associations

Manzano MultiGenerational Center

1/22/2014 2040 MTP Kick-Off

Kiwanis Club of Coronado

Weekly meeting at Egg & I

Walk MS Albuquerque
NMASLA Multi-Modal
Event

Old Town Albuquerque
ABC Library Special
Collection

4/16/2014 2040 MTP

Statewide Long-Range
Transportation Plan Public
Meeting

Indian Pueblo Cultural
Center

Integrating climate change
4/17/2014 and flood impacts into
transportation planning

New Mexico Floodplain
Managers Association

Clovis - Annual Conference

2040 MTP: "Long Term
12/5/2013 Population Trends and Their
Transportation Impacts”
Complete Streets and Linking
Transportation to Land Use:
1/6/2014
Two New Initiatives coming
up in the 2040 MTP
1/7/2014

Climate Change Scenario
Planning

4/5/2014 2040 MTP
4/11/2014 2040 MTP
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4/22/2014 2040 MTP
4/27/2014 2040 MTP

UNM Sustainability Fair
La Montanita Earth Day
Event

UNM Main Campus
La Montanita Co-op

4/30/2014

2040 MTP Scenario
Development

MRCOG Region/Bernalillo
County

MRCOG

5/7/2014

2040 MTP Scenario
Development

Sandoval County

Rio Rancho Haynes
Community Center

5/8/2014

2040 MTP Scenario
Development

South Valley Coalition of
Neighborhood Associations

BCSO South Area
Command

5/10/2014

2040 MTP Scenario
Development

National Train Day

Alvarado Transportation
Center

5/14/2014

2040 MTP Scenario
Development

Valencia County

Belen Community Center

5/16/2014

2040 MTP Update - Outreach
and Scenario Development

Metropolitan
Transportation Board

MRCOG

5/21/2014

2040 MTP, Scenario Planning,
and Climate Change Project

Walkable and Livable
Communities Institute
Event and Presentation by
Dan Burden
NAIOP Members Only
Breakfast

5/22/2014

2040 MTP Scenario
Development

MRCOG Region/Bernalillo
County

MRCOG

6/5/2014

2040 MTP, Scenario Planning,
and Rio Rancho Development

NAIOP Rio Rancho
Roundtable

Rust Medical Center

6/10/2014

2040 MTP, Scenario Planning,
and Climate Change Project

National Association of
Regional Councils

Louisville, KY

6/26/2014

2040 MTP, transit, and
scenario planning

Academy Hills Park
Neighborhood Association

Heights Cumberland
Presbyterian Church

7/14/2014

Climate Change Project and
Scenario Planning

Urban Waters Partnership

MRCOG

8/20/2014 2040 MTP, Scenario Planning

ASCE - Northern NM
Chapter

Albuquerque - Flying Star

9/19/2014 2040 MTP, Scenario Planning

Metropolitan
Transportation Board

MRCOG

9/22/2014 2040 MTP, Scenario Planning

New Mexico APA
Conference

Albuquerque

5/16 and
5/17/2014

2040 MTP

Mark Twain Elementary
School
Uptown Marriot
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10/9/2014 Transportation Trends

ITE New Mexico Monthly
Luncheon

El Pinto, Albuquerque

10/22/2014

MRMPO Scenario Planning
Process

AMPO Annual Conference

Atlanta, GA

10/23/2014

Climate Change Project and
Scenario Planning

AMPO Annual Conference

Atlanta, GA

10/28/2014 2040 MTP, Scenario Planning

New Mexico Infrastructure
Financing Conference

Buffalo Thunder Resort

11/2/2014 2040 MTP Public Outreach

Bernalillo County Dia de los
Muertos Marigold Parade
and Health Fair

Gateway Park, Isleta Blvd.

12/5/2014 2040 MTP, Scenario Planning

CNM Sustainability Lecture
Series

CNM

1/5/2015 2040 MTP, Scenario Planning

NM Paving and
Transportation Conference

Marriot Pyramid Hotel and
Convention Center

NM Paving and
Transportation Conference

Marriot Pyramid Hotel and
Convention Center

1/8/2015 Draft MTP findings

Public Meeting - Round #3

Rio Rancho / Sandoval
County

1/13/2015 Draft MTP findings

Public Meeting - Round #3

Belen / Valencia County

1/14/2015 Draft MTP findings

Society of American
Military Engineers

Chama River Brewing
Company

1/15/2015 Draft MTP findings

Public Meeting - Round #3

Albuquerque / Bernalillo
County

1/16/2015 Draft MTP findings

Metropolitan
Transportation Board

MRCOG

1/16/2015 Draft MTP findings

Chamber of Commerce Transportation Committee

Albuquerque CoC

Technical Coordinating
Committee (TCC)

MRCOG

RMRTD Visioning
Workshop

Albuquerque

3/18/2015 2040 MTP

UNM Civil Engineering
Seminar Series

UNM Civil Engineering
Department

3/20/2015 2040 MTP Summary

Metropolitan
Transportation Board

MRCOG

3/24/2015 2040 MTP Summary

Open House & Public
Meeting

MRCOG

1/5/2015

Transportation Trends and
Changing Preferences

3/6/2015 2040 MTP Summary
3/10/2015

2040 MTP Process &
Summary
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2040 MTP Questionnaire Summary Results
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2 0 4 0 Me t r o p o lit a n
Tr a n s p o r t a t i o n P l a n
From October 2013 to January 2014, the Mid-Region Council of Governments (MRCOG) conducted a questionnaire to
gather people’s views on transportation in the Albuquerque Metropolitan Planning Area. This area includes southern
Sandoval County (from Algodones continuing south), all of Bernalillo County and all off Valencia County. Results from
this questionnaire will be incorporated in the 2040 Metropolitan Transportation Plan.
There are significant differences in people’s reported satisfaction with the transportation system based on how many
options they felt they have, their age, and their views on congestion. Overall, 31.7 percent of respondents are
satisfied with the current transportation system. If people felt that they have many transportation options, their
satisfaction with the current transportation system increases by 10.9 percentage points to 42.6 percent. For those
who are 65 years and older, their satisfaction rate is 9.6 percentage points above average, while Millennials (ages 1834) reported satisfaction rates that are 6.2 percentage points lower than average. Not surprisingly, if people viewed
congestion as less severe also have significantly higher than average satisfaction rates with 7.4 percentage points
above average.
Similar to results from the 2010 questionnaire effort, the more people used or had access to a particular mode the
more they desired improvements for that mode. The mode that most people selected for improvement is the bus
(56.8 percent want bus improvements), followed by bicycling (46.0 percent want improvements for bicycling) and
walking (45.4 percent want improvements to walking).
When asked what issues respondents encounter when taking various transportation modes, respondents cite poor
driver behavior as the biggest driving issue (69.5 percent) followed by traffic congestion (60.3 percent). The top
reported bicycling issue is that “it doesn’t feel safe from traffic” (62.4 percent), the top walking issue is that “distance
is too far” (60.3 percent), the top train issue is that “the schedule does not meet my needs” (49.0 percent) and the
top bus issue is that it “takes too much time” (46.0 percent). Compared to their older counterparts, Millennials (18 to
34 years old) tend to view bus travel times as too long and walking distances as too far.
The questionnaire was conducted mostly online. English and Spanish versions of the questionnaire were available, as
well as a paper/postal mail version. The wide-spread participation can be attributed to outreach to member
governments, business and neighborhood associations, educational institutions, special interest
groups and the mass media. There were 1,371 respondents to the questionnaire. Of the people responding, 79
percent had not provided views on transportation questionnaire previously
The information collected will be used in the regional transportation planning process led by the Mid-Region Council
of Governments (MRCOG), which includes the development of the 2040 Metropolitan Transportation Plan (MTP).
MRCOG would like to thank all the participants for taking the time to make their voices
heard.
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DEMOGRAPHIC RESULTS
People were asked demographic questions to ensure that different segments of the population were
being captured. The demographic profiles of questionnaire respondents were compared with the profile
from the 2011 American Community Survey for the 3-county region of Bernalillo, Sandoval, and Valencia
counties. The results show that as the plan progresses, efforts need to be made to better capture input
from the Hispanic population, people with low household incomes and students.

Gender
Male
Female
No Response

Questionnaire
Respondents
52.7%
43.5%
3.8%

Age (18 years and
older)
18-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65 years and over
No Response

Questionnaire
Respondents
3.7%
15.8%
14.5%
23.0%
24.8%
14.4%
3.8%

Race/Ethnicity
White/Caucasian
Hispanic/Latino
American Indian or
Alaskan Native
Black or African American
Asian/Pacific Islander
Two or more races, or
other race, non-Hispanic
Prefer not to answer & No
Response

Household Income
$0-$24,999
$25,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000-$124,999
$125,000-$149,999
$150,000-$199,999
$200,000 and up
No Response

3-County Region,
2011 ACS
49.3%
50.7%

Difference
3.4%
-7.2%

3-County Region,
2011 ACS
13.0%
18.5%
16.7%
18.5%
16.6%
16.7%

Difference
-9.4%
-2.7%
-2.2%
4.6%
8.2%
-2.3%

Questionnaire
Respondents
68.1%
18.1%

3-County Region,
2011 ACS
41.5%
47.2%

Difference
26.6%
-29.1%

2.2%
1.5%
0.8%

5.2%
2.2%
1.7%

-3.0%
-0.7%
-0.9%

1.8%

2.2%

-0.4%

Questionnaire
Respondents
9.3%
17.1%
17.5%
17.7%
12.8%
6.3%
7.7%
2.3%
9.4%

7.6%
3-County Region,
2011 ACS
28.9%
25.2%
18.0%
10.0%
6.7%
4.1%
4.1%
3.0%

Difference
-19.7%
-8.0%
-0.5%
7.7%
6.0%
2.1%
3.7%
-0.8%
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Satisfaction with the Transportation System
People were asked how well the transportation system meets their needs on a scale from 1 to 5 with 1 being “very
well” and 5 being “not well at all.” Similar to the transportation questionnaire developed for the 2035 MTP, people’s
overall responses resembled a bell curve and where a little over 30% of people responding felt that the
transportation system met their needs in general (responded with a 1 or 2).

There were significant differences in people’s reported satisfaction levels based on how they view congestion, the
number of options they have, their age and gender. These differences were found to be significant also after
controlling for other factors. The following chart shows these groups the and frequency that they responded to the
satisfaction question with a 1 or 2 indicating that the transportation system meets their needs in general.
Percentage of People Responding that the Current Transportation System Meets Their Needs
Overall, 31.7% of people completing the questionnaire report that the transportation system
meets their needs. This number provides a baseline for comparing different groups.

By Amount of
Travel Options

By Views of Congestion
Severity

By Age

By Gender
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Which Modes People would like to be Easier to Use
People were asked which modes they would like to be easier to use. This question was worded slightly differently in
the questionnaire conducted for the 2035 MTP asking what modes people would like “better access to.” Similar to
results from the 2010 questionnaire effort, the more people used or had access to a particular mode the more they
desired improvements for that mode. For example, people who had used some form of public transit in the past year
also wanted improvements to the bus and train. People who live on Albuquerque’s Westside or Sandoval County
want better access for cars.

Bus

Bicycle

Train

Auto/Car

Walk

Bus improvements was
the most selected
option. Groups that
that wanted bus
improvements over
others were people
who used public
transit in the last year,
people with lower
incomes, and people
living on
Albuquerque’s
Eastside.

People who felt like
they had many
options also
wanted
Improvements for
bicycling. If people
thought congestion
was severe, they
were not as
interested in
improving bicycling.

People who had
taken public transit
in the last year
wanted easier
access to the train.
Women also
wanted it to be
easier to take the
train. People
living in Sandoval
County or
Albuquerque’s
Westside were not
as interested in
improving train

People who felt
congestion was
more severe, who
live on
Albuquerque’s
Westside, or
Sandoval Co.
wanted better
access for cars.
People who felt like
they had many
transportation
options and if they
used public transit
in the past year
were not interested
in improving car
access.

People who felt
congestion was less
severe and people
who used public transit
in the last year
wanted to improve
walking. People who
were not interested in
improving walking
were those who live in
the East Mountains,
and those who
commute to
Albuquerque’s
Eastside from the
Westside or Sandoval
Co.
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Views on Land Use Preferences
The Scenario Planning component in the 2040 MTP will examine if people are willing to live in more urban environments. People
were asked where they live now and where they would like to live in the future in relaƟon to an urban to rural seƫng. People
responding to this quesƟon indicated that they would prefer to live in a locaƟon that is either more urban or more rural than where
they live today.
Seƫng DescripƟons:
Rural: Outlying area that is generally distant from employment, schools, and shopping. A car is
necessary for daily needs.
Suburban: ResidenƟal area that is separate from employment, schools, and shopping. Public
transit, walking and bicycling are limited.
Semi-Urban: Moderate mix of employment, schools and shopping, etc. Some daily needs are
accessible by public transit, walking and bicycling.
“This best describes where live CURRENTLY”

40.0%

37.0%

35.0%

30.9%

30.0%
25.0%
20.0%

16.7%

16.5%

15.0%
10.0%
5.0%
0.0%
Rural

Suburban

Semi-Urban

Urban

“I would like to live in an area like this in the FUTURE”

40.0%
33.4%

35.0%
30.0%
25.0%

27.4%
22.2%

20.0%

16.0%

15.0%
10.0%
5.0%
0.0%
Rural

Suburban

Semi-Urban

Urban
252

Appendix K
MTB Resolution (R-15-01 MTB)- Revised Transit Mode Share Goals for the 2040 MTP
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Appendix L
Federal and State Funding Projections
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GRAND TOTAL FEDERAL &
STATE FUNDS

Fund Source

Revenue Projections (in thousands of dollars)

NOTE 1: Amounts for federal categories in FY 2012 through 2014 are actual amounts obligated or awarded in each category.
NOTE 2: Estimates of federal funds use FFY 2015 obligation rate for all fiscal years.
NOTE 3: Reduction of funds due to debt service is reflected in all Federal Highway categories through 2027 but restored 2028 - 2040 and assumes no further debt service against future FHWA funds.
NOTE 4: Zero percent growth is maintained for all federal & state categories FFY 2015 through FFY 2021 except FTA funding.
NOTE 5: Amounts of FTA funds are from estimates by ABQ Ride, Rio Metro and NMDOT in consultation with FTA Region VI with annual growth rates per November 17, 2014 meeting.
NOTE 6: State funding projections were based on the annual 12 year average of State funding (not federal match or GRIP funding) appropriated to transportation projects in the metro area. The average amount was held flat through 2021 then increased at 1% per year.
NOTE 7: Tribal Transportation Program (TTP) amounts are from a report on the Federal Lands Program website projecting each tribal government's allocation in 2014, 2015 and 2016. Amounts are held flat through 2021 then increased at 1% per year.
NOTE 8: Tribal Transportation Program (TTP) amounts of $10,000 per year for Laguna and To'Hajiilee are guesstimates of the average annual amount spent withn the AMPA.

$90,160. $144,011. $118,767. $126,746. $114,014. $132,409. $113,272. $114,156. $115,338. $1,068,873. $116,362. $117,927. $119,517. $121,130. $122,767. $597,702. $124,429. $126,116. $153,413. $155,407. $157,430. $716,795. $159,483. $161,565. $163,678. $165,821. $167,996. $818,543. $170,203. $172,442. $174,713. $177,018. $179,357. $873,733. $4,075,647. $4,831,979.

EST. TOTAL
Actual or Programmed
AVAILABLE
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL ESTIMATED
with
FFY 2012 FFY 2013 FFY 2014 FFY 2015
FEDERAL
FEDERA
FEDERA
FEDERA
FEDERA
TOTAL
Matching
FFY 2016 FFY 2017 FFY 2018 FFY 2019 FFY 2020
FFY 2021 FFY 2022 FFY 2023 FFY 2024 FFY 2025
FFY 2026 FFY 2027 FY 2028 FFY 2029 FFY 2030
FFY 2031 FFY 2032 FFY 2033 FFY 2034 FFY 2035
FFY 2036 FFY 2037 FFY 2038 FFY 2039 FFY 2040
Actual
Actual
Actual Progm'd
FFY 2012L
FFY
L
FFY
L
FY
L
FY Federal FY
Funds
2020
20212026203120362012-2040
Total Debt Service "Restored" after final payment in 2027; same amounts provided by NMDOT for 2035 MTP.
$0.
$0.
$25,584. $25,840. $26,099. $77,523. $26,360. $26,623. $26,889. $27,158. $27,430. $134,461. $27,704. $27,981. $28,261. $28,544. $28,829. $141,320.
$353,304.
$487,010.
$67,500.
$0.
$0.
$0.
$0.
$67,500.
$79,002.
Total SAFTEA-LU Funding
$46,381. $16,021.
$5,097.
$0.
$4,913.
$0.
$0.
$0.
$0.
$4,913.
$5,750.
CMAQ-Flex
$0.
$4,486.
$0.
$0.
$427.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$45,911.
$153,437.
$179,584.
CMAQ-Mand
$0.
$4,945. $11,666.
$4,883.
$4,883.
$4,883.
$4,883.
$4,883.
$4,883.
$4,883.
$4,932.
$4,981.
$5,031.
$5,082. $24,910.
$5,132.
$5,184.
$5,236.
$5,288.
$5,341. $26,181.
$5,394.
$5,448.
$5,503.
$5,558.
$5,613. $27,516.
$5,669.
$5,726.
$5,783.
$5,841.
$5,900. $28,920.
$807,894.
$945,569.
NHPP
$0. $16,272. $25,426. $28,560. $27,301. $27,301. $27,301. $27,301. $27,301. $206,761. $27,301. $27,574. $27,849. $28,128. $28,409. $139,261. $28,693. $28,980. $29,270. $29,563. $29,858. $146,364. $30,157. $30,458. $30,763. $31,071. $31,381. $153,831. $31,695. $32,012. $32,332. $32,656. $32,982. $161,677.
$35,183.
$99,534.
$116,495.
STP-Flex
$0.
$6,884.
$9,739.
$3,948.
$2,922.
$2,922.
$2,922.
$2,922.
$2,922.
$2,922.
$2,952.
$2,981.
$3,011.
$3,041. $14,908.
$3,072.
$3,102.
$3,133.
$3,165.
$3,196. $15,668.
$3,228.
$3,261.
$3,293.
$3,326.
$3,359. $16,467.
$3,393.
$3,427.
$3,461.
$3,496.
$3,531. $17,307.
$483,661.
$566,082.
STP-Large Urban (STP-U)
$0. $15,973.
$7,234. $16,434. $16,434. $16,434. $16,434. $16,434. $16,434. $121,809. $16,434. $16,598. $16,764. $16,932. $17,101. $83,828. $17,272. $17,445. $17,619. $17,795. $17,973. $88,104. $18,153. $18,334. $18,518. $18,703. $18,890. $92,598. $19,079. $19,270. $19,462. $19,657. $19,854. $97,322.
$23,614.
$106,080.
$124,158.
STP-Small Urban (STP-S)
$0.
$993.
$150.
$3,745.
$3,745.
$3,745.
$3,745.
$3,745.
$3,745.
$3,745.
$3,783.
$3,820.
$3,859.
$3,897. $19,104.
$3,936.
$3,976.
$4,015.
$4,056.
$4,096. $20,079.
$4,137.
$4,178.
$4,220.
$4,262.
$4,305. $21,103.
$4,348.
$4,392.
$4,435.
$4,480.
$4,525. $22,180.
$12,953.
$60,478.
$70,784.
STP-Rural (STP-R)
$0.
$3.
$0.
$2,158.
$2,158.
$2,158.
$2,158.
$2,158.
$2,158.
$2,158.
$2,180.
$2,202.
$2,224.
$2,246. $11,010.
$2,268.
$2,291.
$2,314.
$2,337.
$2,361. $11,571.
$2,384.
$2,408.
$2,432.
$2,456.
$2,481. $12,162.
$2,506.
$2,531.
$2,556.
$2,582.
$2,608. $12,782.
$2,088.
$1,775.
$1,866.
$1,961.
$2,061.
$9,750.
$12,188.
STP-Bridge Off System (STBO)
$0.
$0.
$0.
$348.
$348.
$348.
$348.
$348.
$348.
$348.
$351.
$355.
$359.
$362.
$366.
$369.
$373.
$377.
$381.
$384.
$388.
$392.
$396.
$400.
$404.
$408.
$412.
$416.
$420.
$1,133.
$1,191.
$1,251.
$5,921.
$6,930.
$1,078.
$1,268.
$224.
$227.
$229.
$231.
$233.
$236.
$238.
$241.
$243.
$245.
$248.
$250.
$253.
$255.
$222.
Transp. Alt. Prog.-Flex
$0.
$0.
$0.
$211.
$211.
$211.
$211.
$211.
$211.
$211.
$213.
$216.
$218.
$220.
$7,008.
$5,116.
$5,377.
$5,651.
$5,939.
$29,091.
$34,049.
Transp. Alt. Prog.-Large Urban
$0.
$0.
$997.
$997.
$1,003.
$1,003.
$1,003.
$1,003.
$1,003.
$1,003.
$1,013.
$1,023.
$1,033.
$1,044.
$1,054.
$1,065.
$1,075.
$1,086.
$1,097.
$1,108.
$1,119.
$1,130.
$1,141.
$1,153.
$1,164.
$1,176.
$1,188.
$1,200.
$1,212.
$514.
$437.
$459.
$483.
$508.
$2,401.
$2,811.
Transp. Alt. Prog.-Small Urban
$0.
$0.
$0.
$86.
$86.
$86.
$86.
$86.
$86.
$86.
$87.
$87.
$88.
$89.
$90.
$91.
$92.
$93.
$94.
$95.
$96.
$97.
$98.
$99.
$100.
$100.
$102.
$103.
$104.
$529.
$386.
$406.
$426.
$448.
$2,195.
$2,569.
Transp. Alt. Prog.-Rural
$0.
$0.
$76.
$76.
$76.
$76.
$76.
$76.
$76.
$76.
$76.
$77.
$78.
$79.
$79.
$80.
$81.
$82.
$83.
$84.
$84.
$85.
$86.
$87.
$88.
$89.
$90.
$90.
$91.
TOTAL Federal Hwy
$46,381. $65,577. $60,384. $61,445. $59,594. $59,167. $59,167. $59,167. $59,167. $530,051. $59,167. $59,759. $60,357. $60,960. $61,570. $301,812. $62,185. $62,807. $89,020. $89,910. $90,809. $394,731. $91,717. $92,634. $93,561. $94,496. $95,441. $467,849. $96,396. $97,360. $98,333. $99,316. $100,310. $491,714. $2,186,159. $2,632,982.
$2,515.
$1,849.
$1,943.
$2,042.
$2,147.
$10,496.
$10,496.
TTP-Pueblo de Cochiti
$0.
$0.
$355.
$347.
$362.
$362.
$362.
$362.
$362.
$362.
$366.
$370.
$373.
$377.
$381.
$385.
$389.
$393.
$396.
$400.
$404.
$408.
$413.
$417.
$421.
$425.
$429.
$434.
$438.
$11,437.
$6,622.
$6,960.
$7,315.
$7,688.
$40,023.
$40,023.
TTP-Pueblo of Isleta
$0.
$1,643.
$2,106.
$1,196.
$1,298.
$1,298.
$1,298.
$1,298.
$1,298.
$1,298.
$1,311.
$1,324.
$1,338.
$1,351.
$1,364.
$1,378.
$1,392.
$1,406.
$1,420.
$1,434.
$1,448.
$1,463.
$1,478.
$1,492.
$1,507.
$1,522.
$1,538.
$1,553.
$1,568.
$70.
$51.
$54.
$56.
$59.
$290.
$290.
TTP-Pueblo of Laguna
$0.
$0.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$12.
$12.
$12.
$12.
$12.
$4,918.
$3,673.
$3,860.
$4,057.
$4,264.
$20,771.
$20,771.
TTP-Pueblo of San Felipe
$0.
$0.
$644.
$674.
$720.
$720.
$720.
$720.
$720.
$720.
$727.
$734.
$742.
$749.
$757.
$764.
$772.
$780.
$787.
$795.
$803.
$811.
$819.
$828.
$836.
$844.
$853.
$861.
$870.
$1,923.
$1,375.
$1,445.
$1,518.
$1,596.
$7,856.
$7,856.
TTP-Pueblo of Sandia
$0.
$0.
$296.
$280.
$269.
$269.
$269.
$269.
$269.
$269.
$272.
$275.
$278.
$280.
$283.
$286.
$289.
$292.
$295.
$298.
$301.
$304.
$307.
$310.
$313.
$316.
$319.
$322.
$326.
$1,461.
$1,535.
$1,613.
$7,835.
$7,835.
$1,836.
$1,390.
$289.
$292.
$295.
$298.
$301.
$304.
$307.
$310.
$313.
$316.
$319.
$323.
$326.
$329.
TTP-Pueblo of Santa Ana
$0.
$0.
$225.
$248.
$272.
$272.
$272.
$272.
$272.
$272.
$275.
$278.
$281.
$284.
$286.
$4,916.
$3,752.
$3,943.
$4,144.
$4,356.
$21,111.
$21,111.
TTP-Pueblo of Santo Domingo
$0.
$0.
$581.
$657.
$735.
$735.
$735.
$735.
$735.
$735.
$743.
$750.
$758.
$765.
$773.
$781.
$789.
$796.
$804.
$812.
$821.
$829.
$837.
$845.
$854.
$862.
$871.
$880.
$889.
$70.
$51.
$54.
$56.
$59.
$290.
$290.
To-Hajiilee Navajo Reservation
$0.
$0.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$10.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$11.
$12.
$12.
$12.
$12.
$12.
TOTAL Tribal Transp. Prog
$0.
$1,643.
$4,227.
$3,423.
$3,678.
$3,678.
$3,678.
$3,678.
$3,678.
$27,684.
$3,678.
$3,715.
$3,752.
$3,790.
$3,827. $18,762.
$3,866.
$3,904.
$3,943.
$3,983.
$4,023. $19,719.
$4,063.
$4,104.
$4,145.
$4,186.
$4,228. $20,725.
$4,270.
$4,313.
$4,356.
$4,400.
$4,444. $21,782.
$108,672.
$108,672.
$11,400.
$0.
$0.
$0.
$0.
$11,400.
$11,400.
FLAP-Fed. Lands Acc. Prog.
$0.
$0.
$1,600.
$635.
$9,165.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
FLHP-Forest Hwy
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
FLHP-Park Roads
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
FLHP-Wildlife Refuge Roads
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$1,600.
$635.
$9,165.
$0.
$0.
$0.
$0.
$11,400.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$11,400.
$11,400.
TOTAL Fed Lands Prg (non-TTP)
$33,064.
$0.
$0.
$0.
$0.
$33,064.
$38,698.
HPP
$11,599. $11,065.
$0. $10,400.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$419.
$0.
$0.
$0.
$0.
$419.
$491.
IM-Disc
$419.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$863.
$0.
$0.
$0.
$0.
$863.
$1,028.
STP-Disc
$0.
$0.
$0.
$863.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
TOTAL Federal Priority Proj
$12,019. $11,065.
$0. $11,263.
$0.
$0.
$0.
$0.
$0.
$34,346.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$34,346.
$40,218.
$3,557.
$1,275.
$1,340.
$1,409.
$1,481.
$9,062.
$10,069.
Sect. 130 Railroad Crossing
$0.
$342.
$222.
$992.
$1,001.
$250.
$250.
$250.
$250.
$250.
$253.
$255.
$258.
$260.
$263.
$265.
$268.
$271.
$273.
$276.
$279.
$282.
$285.
$287.
$290.
$293.
$296.
$299.
$302.
$127.
$0.
$0.
$0.
$0.
$127.
$127.
Safe Routes to Schools
$0.
$75.
$52.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$19,990.
$75,037.
$80,999.
HSIP
$730.
$2,572.
$1,549.
$6,461.
$642.
$535.
$2,500.
$2,500.
$2,500.
$2,500.
$2,525.
$2,550.
$2,576.
$2,602. $12,753.
$2,628.
$2,654.
$2,680.
$2,707.
$2,734. $13,403.
$2,762.
$2,789.
$2,817.
$2,845.
$2,874. $14,087.
$2,902.
$2,931.
$2,961.
$2,990.
$3,020. $14,805.
$263.
$0.
$0.
$0.
$0.
$263.
$269.
TIGER
$263.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$4,634.
$0.
$0.
$0.
$0.
$4,634.
$4,750.
Misc Grants (TIGGER, HUD, etc.)
$4,175.
$459.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$89.
$0.
$0.
$0.
$0.
$89.
$108.
TCSP
$89.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
WIPP/DOE
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$5,257.
$3,449.
$1,823.
$7,453.
$1,643.
$785.
$2,750.
$2,750.
$2,750.
$28,660.
$2,750.
$2,778.
$2,805.
$2,833.
$2,862. $14,028.
$2,890.
$2,919.
$2,948.
$2,978.
$3,008. $14,743.
$3,038.
$3,068.
$3,099.
$3,130.
$3,161. $15,495.
$3,193.
$3,225.
$3,257.
$3,289.
$3,322. $16,286.
$89,212.
$96,322.
TOTAL Fed. Special Prog.
$75.
$0.
$0.
$0.
$0.
$75.
$81.
FTA 5304 (Transit Planning)
$0.
$0.
$0.
$75.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$3,072.
$3,599.
$3,973.
$4,387.
$4,843.
$19,873.
$24,841.
FTA 5307 (Sm Urban Capital)
$0.
$0.
$0.
$0.
$400.
$400.
$800.
$800.
$672.
$692.
$705.
$719.
$734.
$749.
$763.
$779.
$794.
$810.
$826.
$843.
$860.
$877.
$895.
$912.
$931.
$949.
$968.
$988.
$1,007.
$4,493.
$3,599.
$3,973.
$4,387.
$4,843.
$21,295.
$42,590.
FTA 5307 (Sm Urban Oper)
$0.
$0.
$1,045.
$720.
$666.
$697.
$330.
$364.
$672.
$692.
$705.
$719.
$734.
$749.
$763.
$779.
$794.
$810.
$826.
$843.
$860.
$877.
$895.
$912.
$931.
$949.
$968.
$988.
$1,007.
$687,647.
$859,558.
FTA 5307 (Large Urban)
$15,226. $17,769. $26,756. $19,097. $19,100. $19,482. $19,871. $20,268. $20,477. $178,046. $20,974. $21,393. $21,821. $22,257. $22,702. $109,147. $23,156. $23,620. $24,092. $24,574. $25,065. $120,507. $25,567. $26,078. $26,599. $27,131. $27,674. $133,050. $28,228. $28,792. $29,368. $29,955. $30,554. $146,897.
$743.
$0.
$0.
$0.
$0.
$743.
$798.
FTA 5309 (SAFTEA-LU Bus/Fac)
$120.
$623.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
FTA 5309 (MAP-21 Starts)
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$1,479.
$840.
$905.
$975.
$1,050.
$5,249.
$6,561.
FTA 5311 (Capital)
$436.
$16.
$0.
$213.
$163.
$163.
$163.
$163.
$163.
$163.
$165.
$168.
$170.
$173.
$176.
$178.
$181.
$184.
$186.
$189.
$192.
$195.
$198.
$201.
$204.
$207.
$210.
$213.
$216.
$1,175.
$635.
$685.
$737.
$794.
$4,027.
$5,034.
FTA 5311 (Admin)
$295.
$177.
$0.
$113.
$114.
$116.
$118.
$120.
$122.
$123.
$125.
$127.
$129.
$131.
$133.
$135.
$137.
$139.
$141.
$143.
$145.
$147.
$150.
$152.
$154.
$157.
$159.
$161.
$164.
$8,790.
$6,389.
$6,883.
$7,414.
$7,987.
$37,463.
$74,926.
FTA 5311 (Operating)
$527.
$697.
$1,180.
$1,043.
$924.
$948.
$1,120.
$1,146.
$1,204.
$1,240.
$1,259.
$1,277.
$1,297.
$1,316.
$1,336.
$1,356.
$1,376.
$1,397.
$1,418.
$1,439.
$1,461.
$1,483.
$1,505.
$1,527.
$1,550.
$1,574.
$1,597.
$1,621.
$1,645.
$706.
$799.
$903.
$1,022.
$5,292.
$5,292.
$1,862.
$138.
$141.
$145.
$148.
$152.
$156.
$160.
$164.
$168.
$172.
$176.
$181.
$185.
$190.
$194.
$199.
$204.
$209.
$215.
FTA 5311(c) (Tribal)
$195.
$242.
$142.
$629.
$131.
$131.
$131.
$131.
$131.
$134.
$1,280.
$0.
$0.
$0.
$0.
$1,280.
$1,600.
FTA 5316 (JARC)
$632.
$648.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$464.
$0.
$0.
$0.
$0.
$464.
$580.
FTA 5317 (New Freedom)
$237.
$227.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$39,430.
$191,283.
$239,104.
FTA 5337
$0.
$0.
$3,854.
$5,500.
$5,665.
$5,835.
$6,010.
$6,190.
$6,376.
$6,567.
$6,666.
$6,765.
$6,867.
$6,970. $33,835.
$7,075.
$7,181.
$7,288.
$7,398.
$7,509. $36,450.
$7,621.
$7,736.
$7,852.
$7,969.
$8,089. $39,267.
$8,210.
$8,333.
$8,458.
$8,585.
$8,714. $42,302.
$8,300.
$6,698.
$7,216.
$7,773.
$8,374.
$38,361.
$47,951.
FTA 5339-Lg Urb (Bus/Facil)
$0.
$1,000.
$1,000.
$1,000.
$1,000.
$1,000.
$1,000.
$1,000.
$1,300.
$1,300.
$1,320.
$1,339.
$1,359.
$1,380.
$1,400.
$1,421.
$1,443.
$1,464.
$1,486.
$1,509.
$1,531.
$1,554.
$1,578.
$1,601.
$1,625.
$1,650.
$1,674.
$1,700.
$1,725.
$436.
$394.
$425.
$457.
$493.
$2,204.
$2,755.
FTA 5339-Sm Urb (Bus/Facil)
$0.
$0.
$0.
$70.
$71.
$72.
$73.
$74.
$75.
$76.
$78.
$79.
$80.
$81.
$82.
$84.
$85.
$86.
$87.
$89.
$90.
$91.
$93.
$94.
$96.
$97.
$99.
$100.
$101.
$450.
$0.
$0.
$0.
$0.
$450.
$563.
FTA Misc. (5312 & others)
$400.
$50.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
TOTAL FTA Fed. Transit Adm.
$18,067. $21,449. $33,977. $28,460. $28,234. $28,844. $29,616. $30,256. $31,190. $250,094. $31,961. $32,553. $33,157. $33,772. $34,399. $165,841. $35,037. $35,687. $36,350. $37,025. $37,713. $181,814. $38,414. $39,129. $39,856. $40,598. $41,353. $199,350. $42,123. $42,907. $43,706. $44,520. $45,350. $218,606. $1,015,705. $1,312,233.
$415,755.
$415,755.
NMDOT District 3 Maint. Funding
$7,900. $10,300. $11,100. $11,700. $11,700. $11,934. $12,173. $12,416. $12,664. $101,887. $12,918. $13,176. $13,440. $13,708. $13,983. $67,224. $14,262. $14,547. $14,838. $15,135. $15,438. $74,221. $15,747. $16,062. $16,383. $16,710. $17,045. $81,946. $17,386. $17,733. $18,088. $18,450. $18,819. $90,475.
$415,755.
$415,755.
TOTAL District 3 Maint Funds
$7,900. $10,300. $11,100. $11,700. $11,700. $11,934. $12,173. $12,416. $12,664. $101,887. $12,918. $13,176. $13,440. $13,708. $13,983. $67,224. $14,262. $14,547. $14,838. $15,135. $15,438. $74,221. $15,747. $16,062. $16,383. $16,710. $17,045. $81,946. $17,386. $17,733. $18,088. $18,450. $18,819. $90,475.
$20,164.
$149,812.
$149,812.
State General Fund
$0.
$500.
$2,000.
$0.
$0.
$0.
$5,888.
$5,888.
$5,888.
$5,888.
$5,947.
$6,006.
$6,066.
$6,127. $30,035.
$6,188.
$6,250.
$6,313.
$6,376.
$6,440. $31,567.
$6,504.
$6,569.
$6,635.
$6,701.
$6,768. $33,177.
$6,836.
$6,904.
$6,973.
$7,043.
$7,113. $34,869.
$28,000.
$0.
$0.
$0.
$0.
$28,000.
$28,000.
State Bond Fund
$0.
$0.
$0.
$0.
$0. $28,000.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$955.
$0.
$0.
$0.
$0.
$955.
$955.
State Capital Outlay
$0.
$0.
$170.
$785.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$153.
$0.
$0.
$0.
$0.
$153.
$153.
State Maintenance Fund
$153.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$260.
$0.
$0.
$0.
$0.
$260.
$260.
State M.A.P.
$0.
$260.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$488.
$0.
$0.
$0.
$0.
$488.
$488.
State Road Fund
$0.
$0.
$488.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$32,801.
$0.
$0.
$0.
$0.
$32,801.
$32,801.
State Severance Tax
$383. $29,768.
$1,068.
$1,582.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$1,930.
$0.
$0.
$0.
$0.
$1,930.
$1,930.
State Misc. (Z App, St Engr)
$0.
$0.
$1,930.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
$0.
TOTAL State Funding
$536. $30,528.
$5,656.
$2,367.
$0. $28,000.
$5,888.
$5,888.
$5,888.
$84,751.
$5,888.
$5,947.
$6,006.
$6,066.
$6,127. $30,035.
$6,188.
$6,250.
$6,313.
$6,376.
$6,440. $31,567.
$6,504.
$6,569.
$6,635.
$6,701.
$6,768. $33,177.
$6,836.
$6,904.
$6,973.
$7,043.
$7,113. $34,869.
$214,399.
$214,399.

Federal and State Funding Projections: FFY 2012 through FFY 2040
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$530,051. $301,812. $394,731. $467,849. $491,714. $2,186,159. $2,632,982.
$27,684. $18,762. $19,719. $20,725. $21,782.
$108,672.
$108,672.
$11,400.
$0.
$0.
$0.
$0.
$11,400.
$11,400.
$34,346.
$0.
$0.
$0.
$0.
$34,346.
$40,218.
$28,660. $14,028. $14,743. $15,495. $16,286.
$89,212.
$96,322.
$250,094. $165,841. $181,814. $199,350. $218,606. $1,015,705. $1,312,233.
$101,887. $67,224. $74,221. $81,946. $90,475.
$415,755.
$415,755.
$84,751. $30,035. $31,567. $33,177. $34,869.
$214,399.
$214,399.

$1,068,873. $597,702. $716,795. $818,543. $873,733. $4,075,647. $4,831,979.

TOTAL Federal Hwy
TOTAL Tribal Transp. Prog
TOTAL Fed Lands Prg (non-TTP)
TOTAL Federal Priority Proj
TOTAL Fed. Special Prog.
TOTAL FTA Fed. Transit Adm.
TOTAL District 3 Maint Funds
TOTAL State Funding

GRAND TOTAL FEDERAL &
STATE FUNDS

Fund Source

EST. TOTAL
AVAILABLE
with
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL ESTIMATED
FFY 2012- FFY 2021- FFY 2026- FFY 2031- FFY 2036- TOTAL FFY Matching
Funds
2020
2025
2030
2035
2040
2012-2040

Revenue Projections (in thousands of dollars)

Federal & State Revenue Projections 2012-2040
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Appendix M
Projected Local Funding
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$129,093.

TOTAL FINANCIAL RESOURCES of ALL LOCAL GOVERNMENTS

$125,976.

$20,000.
$2,000.
$19,000.
$41,000.
$26,046.
$0.
$5,500.
$4,286.
$12,554.
$48,386.
$89,386.
$22,793.
$0.
$3,092.
$1,707.
$200.
$512.
$28,304.
$0.
$0.
$151.
$151.
$0.
$0.
$0.
$0.
$0.
$2,576.
$101.
$610.
$3,287.
$0.
$1,217.
$559.
$1,789.
$3,565.
$0.
$0.
$30.
$30.
$0.
$0.
$300.
$300.
$331.
$0.
$331.
$25.
$0.
$25.
$57.
$0.
$57.
$5.
$16.
$21.
$325.
$325.
$140.
$140.
$14.
$87.
$74.
$14.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2013
Actual

$36,800.
$2,000.
$19,000.
$57,800.
$27,194.
$0.
$4,400.
$3,937.
$13,190.
$48,721.
$106,521.
$23,420.
$0.
$2,959.
$2,000.
$200.
$250.
$28,829.
$0.
$0.
$145.
$145.
$0.
$0.
$7.
$7.
$0.
$3,947.
$225.
$550.
$4,722.
$0.
$1,249.
$600.
$1,799.
$3,648.
$0.
$0.
$30.
$30.
$0.
$0.
$300.
$300.
$264.
$0.
$264.
$25.
$0.
$25.
$47.
$0.
$47.
$3.
$20.
$23.
$325.
$325.
$140.
$140.
$13.
$100.
$80.
$13.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

$145,079.

$134,815.

FY 2015
($1,000)

$20,000.
$2,000.
$19,000.
$41,000.
$30,235.
$0.
$0.
$4,189.
$12,699.
$47,123.
$88,123.
$23,188.
$0.
$2,929.
$2,051.
$200.
$410.
$28,779.
$0.
$0.
$145.
$145.
$0.
$0.
$0.
$0.
$0.
$3,332.
$89.
$585.
$4,006.
$9,070.
$1,229.
$550.
$1,693.
$12,542.
$0.
$0.
$30.
$30.
$0.
$0.
$300.
$300.
$257.
$0.
$257.
$25.
$0.
$25.
$49.
$0.
$49.
$4.
$36.
$40.
$325.
$325.
$140.
$140.
$14.
$102.
$80.
$14.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2014
Actual

All dollar amounts in thousands of dollars
1
This projection assumes passage of an additional 3/8₵ GRT beginning in 2022
2
The City of Rio Communities incorporated July 1, 2014
3
Figures apply only to that portion of the jurisdiction withing the Albuquerque Metropolitan Planning Area (AMPA)
Report Date: February 20, 2015

$20,000.
$2,000.
$19,000.
$41,000.
$25,180.
$0.
$0.
$4,456.
$13,109.
$42,745.
$83,745.
$22,639.
$0.
$2,717.
$1,655.
$200.
$122.
$27,334.
$0.
$0.
$137.
$137.
$0.
$0.
$0.
$0.
$0.
$2,564.
$142.
$520.
$3,226.
$10,000.
$1,238.
$437.
$1,680.
$13,355.
$0.
$0.
$30.
$30.
$0.
$0.
$300.
$300.
$314.
$55.
$368.
$25.
$0.
$25.
$34.
$0.
$34.
$5.
$12.
$17.
$325.
$325.
$140.
$140.
$16.
$81.
$114.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

Albuquerque, City of - (GO) General Obligation Bond Funds
Albuquerque, City of - (CCIP) Component Capital Improvement Program
Albuquerque, City of - 1/4¢ Transportation Tax
Albuquerque, City of - DMD - TOTAL
Albuquerque, City of - Other Local Revenue (excluding funds below)
Albuquerque, City of - GRT Bonds for Central Ave ART (BRT)
Albuquerque, City of - (CCIP) Component Capital Improvement Program
Albuquerque, City of - ABQ Ride Fare Box Revenue
Albuquerque, City of - 1/4¢ Transportation Tax
Albuquerque, City of - ABQ Ride - TOTAL
Albuquerque, City of - TOTAL
Rio Metro Regional Transit District - (1/8¢ GRT) Gross Receipts Tax
1
Rio Metro Regional Transit District - (3/8¢ GRT) Future Gross Receipts Tax
Rio Metro Regional Transit District - Fare Box Revenue
Rio Metro Regional Transit District - BNSF/Amtrak Railroad Trackage Fees
Rio Metro Regional Transit District - State Funding
Rio Metro Regional Transit District - Miscellaneous
Rio Metro Regional Transit District - TOTAL
Belen, City of - (GO) General Obligation Bond Funds
Belen, City of - Impact Fees
Belen, City of - Gas Tax Revenue
Belen, City of - TOTAL
2
Rio Communities, City of - (GO) General Obligation Bond Funds
2
Rio Communities, City of - Impact Fees
2
Rio Communities, City of - Municipal Gas Tax
Rio Communities, City of - TOTAL
Rio Rancho, City of - (GO) General Obligation Bond Funds
Rio Rancho, City of - (GF) General Funds (Cost Center 101-5515)
Rio Rancho, City of - Impact Fees
Rio Rancho, City of - Municipal Gas Tax
Rio Rancho, City of - TOTAL
Bernalillo, County of - (GO) General Obligation Bond Funds
Bernalillo, County of - (GF) General Funds
Bernalillo, County of - Impact Fees
Bernalillo, County of - Gas Tax Revenue
Bernalillo, County of - TOTAL
3
Sandoval, County of - (GO) General Obligation Bond Funds
3
Sandoval, County of - Impact Fees
3
Sandoval, County of - Gas Tax Revenue
Sandoval, County of - TOTAL
Valencia, County of - (GO) General Obligation Bond Funds
Valencia, County of - (3/8¢ Tax)
Valencia, County of - Gas Tax Revenue
Valencia, County of - TOTAL
Bernalillo, Town of - Gas Tax Revenue
Bernalillo, Town of - General Fund (Street Improvement Budget)
Bernalillo, Town of - TOTAL
Peralta, Town of - Gas Tax Revenue
Peralta, Town of - General Fund (Street Improvement Budget)
Peralta, Town of - TOTAL
Bosque Farms, Village of - Gas Tax Revenue
Bosque Farms, Village of - General Fund (Street Improvement Budget)
Bosque Farms, Village of - TOTAL
Corrales, Village of - Gas Tax Revenue
Corrales, Village of - General Fund
Corrales, Village of - TOTAL
Los Lunas, Village of - Municipal Street Funds
Los Lunas, Village of - TOTAL
Los Ranchos de Albuqueruqe, Village of - Municipal Street Fund
Los Ranchos de Albuquerque, Village of - TOTAL
Tijeras, Village of - Gas Tax
Tijeras, Village of - Gross Receipts
Tijeras, Village of - State Coop
Tijeras, Village of - TOTAL
Tribal Funds for Transp (non-TTP) - Pueblo de Cochiti
Tribal Funds for Transp (non-TTP) - Pueblo of Isleta
3
Tribal Funds for Transp (non-TTP) - Pueblo of Laguna
Tribal Funds for Transp (non-TTP) - Pueblo of San Felipe
Tribal Funds for Transp (non-TTP) - Pueblo of Sandia
3
Tribal Funds for Transp (non-TTP) - Pueblo of Santa Ana
Tribal Funds for Transp (non-TTP) - Pueblo of Santo Domingo
3
Tribal Funds for Transp (non-TTP) - To'Hajiilee Navajo Reservation
Tribal Governments - TOTAL

FY 2012
Actual

$128,562.

$0.
$2,000.
$19,000.
$21,000.
$27,602.
$13,000.
$0.
$3,996.
$13,388.
$57,986.
$78,986.
$23,655.
$0.
$2,988.
$2,000.
$200.
$250.
$29,093.
$0.
$0.
$150.
$150.
$0.
$0.
$7.
$7.
$0.
$4,065.
$222.
$578.
$4,866.
$9,500.
$1,269.
$650.
$1,819.
$13,238.
$0.
$0.
$30.
$30.
$0.
$1,000.
$300.
$1,300.
$271.
$0.
$271.
$25.
$0.
$25.
$47.
$0.
$47.
$5.
$26.
$31.
$325.
$325.
$140.
$140.
$14.
$100.
$80.
$14.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2016
($1,000)

$151,093.

$39,565.
$2,000.
$19,000.
$60,565.
$28,016.
$0.
$4,488.
$4,056.
$13,589.
$50,149.
$110,714.
$23,891.
$0.
$3,018.
$2,000.
$200.
$250.
$29,359.
$0.
$0.
$150.
$150.
$0.
$0.
$7.
$7.
$0.
$4,026.
$232.
$571.
$4,829.
$0.
$1,289.
$675.
$1,839.
$3,803.
$0.
$0.
$30.
$30.
$0.
$1,000.
$300.
$1,300.
$279.
$0.
$279.
$25.
$0.
$25.
$47.
$0.
$47.
$5.
$26.
$31.
$325.
$325.
$140.
$140.
$14.
$100.
$80.
$14.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2017
($1,000)

$117,747.

$0.
$2,000.
$19,000.
$21,000.
$28,436.
$0.
$0.
$4,117.
$13,793.
$46,346.
$67,346.
$24,130.
$0.
$3,048.
$2,000.
$200.
$250.
$29,628.
$0.
$0.
$155.
$155.
$0.
$0.
$7.
$7.
$0.
$4,180.
$238.
$571.
$4,989.
$9,500.
$1,309.
$700.
$1,859.
$13,368.
$0.
$0.
$30.
$30.
$0.
$1,000.
$300.
$1,300.
$286.
$6.
$293.
$25.
$0.
$25.
$47.
$0.
$47.
$5.
$27.
$32.
$332.
$332.
$142.
$142.
$14.
$100.
$80.
$14.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2018
($1,000)

$153,588.

$39,565.
$2,000.
$19,000.
$60,565.
$28,863.
$0.
$4,578.
$4,179.
$14,000.
$51,619.
$112,184.
$24,371.
$0.
$3,079.
$2,000.
$200.
$250.
$29,900.
$0.
$0.
$155.
$155.
$0.
$0.
$7.
$7.
$0.
$4,340.
$248.
$571.
$5,159.
$0.
$1,329.
$700.
$1,879.
$3,908.
$0.
$0.
$30.
$30.
$0.
$1,000.
$300.
$1,300.
$294.
$16.
$310.
$25.
$0.
$25.
$47.
$0.
$47.
$5.
$20.
$25.
$338.
$338.
$145.
$145.
$15.
$100.
$80.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2019
($1,000)

Total for
FY 20122020
$175,930.
$18,000.
$171,000.
$364,930.
$250,867.
$13,000.
$18,966.
$37,459.
$120,530.
$440,822.
$805,752.
$212,703.
$0.
$26,940.
$17,414.
$1,800.
$2,544.
$261,400.
$0.
$0.
$1,344.
$1,344.
$0.
$0.
$42.
$42.
$0.
$33,535.
$1,751.
$5,127.
$40,413.
$47,570.
$11,478.
$5,621.
$16,256.
$80,925.
$0.
$0.
$270.
$270.
$0.
$4,000.
$2,700.
$6,700.
$2,598.
$102.
$2,700.
$225.
$0.
$225.
$422.
$0.
$422.
$43.
$202.
$245.
$2,965.
$2,965.
$1,274.
$1,274.
$128.
$869.
$753.
$128.
$45.
$45.
$45.
$45.
$45.
$45.
$45.
$45.
$360.

$119,214. $1,205,165.

$0.
$2,000.
$19,000.
$21,000.
$29,296.
$0.
$0.
$4,242.
$14,210.
$47,747.
$68,747.
$24,615.
$0.
$3,110.
$2,000.
$200.
$250.
$30,175.
$0.
$0.
$155.
$155.
$0.
$0.
$7.
$7.
$0.
$4,504.
$254.
$571.
$5,329.
$9,500.
$1,349.
$750.
$1,899.
$13,498.
$0.
$0.
$30.
$30.
$0.
$0.
$300.
$300.
$302.
$26.
$328.
$25.
$0.
$25.
$47.
$0.
$47.
$5.
$20.
$25.
$345.
$345.
$148.
$148.
$15.
$100.
$85.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2020
($1,000)

$166,474.

$49,637.
$3,000.
$19,000.
$71,637.
$29,735.
$0.
$4,669.
$4,305.
$14,423.
$53,132.
$124,769.
$24,861.
$0.
$3,141.
$2,000.
$200.
$250.
$30,452.
$0.
$0.
$155.
$155.
$0.
$0.
$7.
$7.
$0.
$4,867.
$264.
$571.
$5,702.
$0.
$1,369.
$750.
$1,919.
$4,038.
$0.
$0.
$30.
$30.
$0.
$0.
$300.
$300.
$311.
$55.
$366.
$25.
$0.
$25.
$47.
$0.
$47.
$5.
$20.
$25.
$352.
$352.
$151.
$151.
$15.
$105.
$85.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2021
($1,000)

$221,147.

$22,500.
$3,000.
$19,000.
$44,500.
$30,181.
$0.
$0.
$4,370.
$14,639.
$49,190.
$93,690.
$25,110.
$75,329.
$3,172.
$2,000.
$200.
$250.
$106,061.
$0.
$0.
$158.
$158.
$0.
$0.
$7.
$7.
$0.
$4,867.
$271.
$582.
$5,720.
$10,000.
$1,389.
$750.
$2,000.
$14,139.
$0.
$0.
$30.
$30.
$0.
$0.
$305.
$305.
$312.
$56.
$368.
$25.
$0.
$25.
$49.
$0.
$49.
$5.
$20.
$25.
$359.
$359.
$154.
$154.
$15.
$105.
$87.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2022
($1,000)

FUTURES 2040 - METROPOLITAN TRANSPORTATION PLAN: Projected Local Funding Available for Transportation Purposes 2012-2040

Jurisdiction and Source of Funding

$222,723.

$22,500.
$3,000.
$19,000.
$44,500.
$30,634.
$0.
$4,763.
$4,435.
$14,859.
$54,690.
$99,190.
$25,361.
$76,083.
$3,204.
$2,000.
$200.
$250.
$107,097.
$0.
$0.
$161.
$161.
$0.
$0.
$7.
$7.
$0.
$4,867.
$278.
$594.
$5,739.
$5,000.
$1,389.
$750.
$2,000.
$9,139.
$0.
$0.
$31.
$31.
$0.
$0.
$309.
$309.
$314.
$57.
$371.
$25.
$0.
$25.
$49.
$0.
$49.
$5.
$20.
$25.
$366.
$366.
$157.
$157.
$15.
$105.
$88.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2023
($1,000)

$219,797.

$22,500.
$3,000.
$19,000.
$44,500.
$31,093.
$0.
$0.
$4,502.
$15,082.
$50,677.
$95,177.
$25,615.
$76,844.
$3,236.
$2,000.
$200.
$250.
$108,144.
$0.
$0.
$164.
$164.
$0.
$0.
$7.
$7.
$0.
$4,867.
$285.
$606.
$5,758.
$5,000.
$1,389.
$750.
$2,000.
$9,139.
$0.
$0.
$31.
$31.
$0.
$0.
$314.
$314.
$315.
$58.
$374.
$26.
$0.
$26.
$49.
$0.
$49.
$5.
$20.
$26.
$373.
$373.
$160.
$160.
$15.
$105.
$90.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2024
($1,000)

Total for
FY 20212025
$139,637.
$15,000.
$95,000.
$249,637.
$153,203.
$0.
$14,290.
$22,182.
$74,310.
$263,984.
$513,621.
$126,817.
$305,868.
$16,020.
$10,000.
$1,000.
$1,250.
$460,955.
$0.
$0.
$807.
$807.
$0.
$0.
$36.
$36.
$0.
$24,336.
$1,389.
$2,972.
$28,697.
$25,000.
$6,925.
$3,750.
$9,919.
$45,594.
$0.
$0.
$155.
$155.
$0.
$0.
$1,546.
$1,546.
$1,569.
$286.
$1,855.
$127.
$0.
$127.
$243.
$0.
$243.
$25.
$102.
$127.
$1,831.
$1,831.
$787.
$787.
$75.
$525.
$442.
$75.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.

$226,513. $1,056,654.

$22,500.
$3,000.
$19,000.
$44,500.
$31,560.
$0.
$4,858.
$4,569.
$15,308.
$56,295.
$100,795.
$25,871.
$77,612.
$3,268.
$2,000.
$200.
$250.
$109,201.
$0.
$0.
$168.
$168.
$0.
$0.
$7.
$7.
$0.
$4,867.
$292.
$618.
$5,777.
$5,000.
$1,389.
$750.
$2,000.
$9,139.
$0.
$0.
$32.
$32.
$0.
$0.
$318.
$318.
$317.
$60.
$376.
$26.
$0.
$26.
$49.
$0.
$49.
$5.
$21.
$26.
$381.
$381.
$164.
$164.
$15.
$105.
$92.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2025
($1,000)

$226,197.

$25,000.
$3,000.
$19,000.
$47,000.
$32,033.
$0.
$0.
$4,638.
$15,537.
$52,208.
$99,208.
$26,129.
$78,388.
$3,301.
$2,000.
$200.
$250.
$110,268.
$0.
$0.
$171.
$171.
$0.
$0.
$7.
$7.
$0.
$5,062.
$288.
$621.
$5,971.
$5,000.
$1,400.
$750.
$2,000.
$9,150.
$0.
$0.
$32.
$32.
$0.
$0.
$323.
$323.
$319.
$61.
$379.
$0.
$0.
$0.
$50.
$0.
$50.
$5.
$21.
$26.
$388.
$388.
$167.
$167.
$15.
$106.
$95.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2026
($1,000)

$233,039.

$25,000.
$3,000.
$19,000.
$47,000.
$32,514.
$0.
$4,955.
$4,708.
$15,770.
$57,947.
$104,947.
$26,391.
$79,172.
$3,334.
$2,000.
$200.
$250.
$111,346.
$0.
$0.
$175.
$175.
$0.
$0.
$7.
$7.
$0.
$5,062.
$288.
$624.
$5,974.
$5,000.
$1,400.
$750.
$2,000.
$9,150.
$0.
$0.
$33.
$33.
$0.
$0.
$328.
$328.
$320.
$62.
$382.
$0.
$0.
$0.
$50.
$0.
$50.
$5.
$21.
$26.
$396.
$396.
$170.
$170.
$15.
$106.
$95.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2027
($1,000)

$229,994.

$25,000.
$3,000.
$19,000.
$47,000.
$33,001.
$0.
$0.
$4,778.
$16,007.
$53,786.
$100,786.
$26,655.
$79,964.
$3,367.
$2,000.
$200.
$250.
$112,435.
$0.
$0.
$178.
$178.
$0.
$0.
$8.
$8.
$0.
$5,062.
$288.
$627.
$5,977.
$5,000.
$1,400.
$750.
$2,000.
$9,150.
$0.
$0.
$33.
$33.
$0.
$0.
$333.
$333.
$322.
$63.
$385.
$0.
$0.
$0.
$50.
$0.
$50.
$5.
$21.
$26.
$404.
$404.
$174.
$174.
$15.
$106.
$95.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2028
($1,000)

$236,982.

$25,000.
$3,000.
$19,000.
$47,000.
$33,496.
$0.
$5,054.
$4,850.
$16,247.
$59,647.
$106,647.
$26,921.
$80,763.
$3,401.
$2,000.
$200.
$250.
$113,535.
$0.
$0.
$182.
$182.
$0.
$0.
$8.
$8.
$0.
$5,062.
$288.
$631.
$5,980.
$5,000.
$1,400.
$750.
$2,000.
$9,150.
$0.
$0.
$34.
$34.
$0.
$0.
$338.
$338.
$323.
$64.
$388.
$0.
$0.
$0.
$50.
$0.
$50.
$5.
$21.
$26.
$412.
$412.
$177.
$177.
$15.
$106.
$95.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2029
($1,000)

Total for
FY 20262030
$125,000.
$15,000.
$95,000.
$235,000.
$165,043.
$0.
$10,009.
$23,896.
$80,053.
$279,001.
$514,001.
$133,286.
$399,858.
$16,837.
$10,000.
$1,000.
$1,250.
$562,232.
$0.
$0.
$891.
$891.
$0.
$0.
$38.
$38.
$0.
$25,309.
$1,439.
$3,137.
$29,885.
$25,000.
$7,000.
$3,750.
$10,000.
$45,750.
$0.
$0.
$167.
$167.
$0.
$0.
$1,665.
$1,665.
$1,609.
$316.
$1,925.
$0.
$0.
$0.
$250.
$0.
$250.
$26.
$104.
$130.
$2,021.
$2,021.
$869.
$869.
$75.
$530.
$475.
$75.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.
$233,885. $1,160,097.

$25,000.
$3,000.
$19,000.
$47,000.
$33,999.
$0.
$0.
$4,923.
$16,491.
$55,412.
$102,412.
$27,190.
$81,571.
$3,435.
$2,000.
$200.
$250.
$114,646.
$0.
$0.
$185.
$185.
$0.
$0.
$8.
$8.
$0.
$5,062.
$288.
$634.
$5,983.
$5,000.
$1,400.
$750.
$2,000.
$9,150.
$0.
$0.
$34.
$34.
$0.
$0.
$343.
$343.
$325.
$66.
$391.
$0.
$0.
$0.
$50.
$0.
$50.
$5.
$21.
$26.
$420.
$420.
$181.
$181.
$15.
$106.
$95.
$15.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2030
($1,000)

$241,258.

$25,000.
$3,000.
$19,000.
$47,000.
$34,509.
$0.
$5,155.
$4,996.
$16,738.
$61,399.
$108,399.
$27,462.
$82,387.
$3,469.
$2,000.
$200.
$250.
$115,768.
$0.
$0.
$189.
$189.
$0.
$0.
$8.
$8.
$0.
$5,264.
$299.
$637.
$6,201.
$5,000.
$1,420.
$750.
$2,000.
$9,170.
$0.
$0.
$35.
$35.
$0.
$0.
$348.
$348.
$327.
$67.
$394.
$0.
$0.
$0.
$52.
$0.
$52.
$5.
$21.
$26.
$429.
$429.
$184.
$184.
$16.
$107.
$96.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2031
($1,000)

$238,108.

$25,000.
$3,000.
$19,000.
$47,000.
$35,026.
$0.
$0.
$5,071.
$16,989.
$57,087.
$104,087.
$27,737.
$83,211.
$3,504.
$2,000.
$200.
$250.
$116,901.
$0.
$0.
$193.
$193.
$0.
$0.
$8.
$8.
$0.
$5,264.
$299.
$640.
$6,204.
$5,000.
$1,420.
$750.
$2,000.
$9,170.
$0.
$0.
$35.
$35.
$0.
$0.
$353.
$353.
$328.
$68.
$397.
$0.
$0.
$0.
$52.
$0.
$52.
$5.
$21.
$27.
$437.
$437.
$188.
$188.
$16.
$107.
$98.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2032
($1,000)

$245,396.

$25,000.
$3,000.
$19,000.
$47,000.
$35,552.
$0.
$5,258.
$5,147.
$17,244.
$63,202.
$110,202.
$28,014.
$84,043.
$3,539.
$2,000.
$200.
$250.
$118,046.
$0.
$0.
$197.
$197.
$0.
$0.
$8.
$8.
$0.
$5,264.
$299.
$643.
$6,207.
$5,000.
$1,420.
$750.
$2,000.
$9,170.
$0.
$0.
$36.
$36.
$0.
$0.
$359.
$359.
$330.
$70.
$400.
$0.
$0.
$0.
$52.
$0.
$52.
$5.
$21.
$27.
$446.
$446.
$192.
$192.
$16.
$107.
$100.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2033
($1,000)

$242,191.

$25,000.
$3,000.
$19,000.
$47,000.
$36,085.
$0.
$0.
$5,225.
$17,503.
$58,812.
$105,812.
$28,294.
$84,883.
$3,574.
$2,000.
$200.
$250.
$119,202.
$0.
$0.
$201.
$201.
$0.
$0.
$8.
$8.
$0.
$5,264.
$299.
$646.
$6,210.
$5,000.
$1,420.
$750.
$2,000.
$9,170.
$0.
$0.
$36.
$36.
$0.
$0.
$364.
$364.
$331.
$71.
$403.
$0.
$0.
$0.
$52.
$0.
$52.
$5.
$21.
$27.
$455.
$455.
$196.
$196.
$16.
$107.
$102.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2034
($1,000)

Total for
FY 20312035
$125,000.
$15,000.
$95,000.
$235,000.
$177,798.
$0.
$15,777.
$25,743.
$86,239.
$305,558.
$540,558.
$140,085.
$420,255.
$17,696.
$10,000.
$1,000.
$1,250.
$590,286.
$0.
$0.
$983.
$983.
$0.
$0.
$39.
$39.
$0.
$26,322.
$1,496.
$3,216.
$31,035.
$25,000.
$7,100.
$3,750.
$10,000.
$45,850.
$0.
$0.
$179.
$179.
$0.
$0.
$1,794.
$1,794.
$1,649.
$349.
$1,998.
$0.
$0.
$0.
$260.
$0.
$260.
$27.
$107.
$133.
$2,232.
$2,232.
$959.
$959.
$80.
$535.
$500.
$80.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.
$249,634. $1,216,587.

$25,000.
$3,000.
$19,000.
$47,000.
$36,626.
$0.
$5,364.
$5,303.
$17,765.
$65,058.
$112,058.
$28,577.
$85,732.
$3,610.
$2,000.
$200.
$250.
$120,369.
$0.
$0.
$205.
$205.
$0.
$0.
$8.
$8.
$0.
$5,264.
$299.
$650.
$6,213.
$5,000.
$1,420.
$750.
$2,000.
$9,170.
$0.
$0.
$37.
$37.
$0.
$0.
$370.
$370.
$333.
$73.
$406.
$0.
$0.
$0.
$52.
$0.
$52.
$5.
$22.
$27.
$464.
$464.
$200.
$200.
$16.
$107.
$104.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2035
($1,000)

$246,852.

$25,000.
$3,000.
$19,000.
$47,000.
$37,176.
$0.
$0.
$5,383.
$18,032.
$60,590.
$107,590.
$28,863.
$86,589.
$3,646.
$2,000.
$200.
$250.
$121,548.
$0.
$0.
$209.
$209.
$0.
$0.
$8.
$8.
$0.
$5,456.
$311.
$653.
$6,420.
$5,000.
$1,440.
$1,000.
$2,000.
$9,440.
$0.
$0.
$38.
$38.
$0.
$0.
$375.
$375.
$335.
$74.
$409.
$0.
$0.
$0.
$55.
$0.
$55.
$5.
$22.
$27.
$473.
$473.
$204.
$204.
$16.
$108.
$105.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2036
($1,000)

$254,453.

$25,000.
$3,000.
$19,000.
$47,000.
$37,733.
$0.
$5,471.
$5,463.
$18,302.
$66,970.
$113,970.
$29,152.
$87,455.
$3,683.
$2,000.
$200.
$250.
$122,739.
$0.
$0.
$213.
$213.
$0.
$0.
$8.
$8.
$0.
$5,456.
$311.
$656.
$6,423.
$5,000.
$1,440.
$1,000.
$2,000.
$9,440.
$0.
$0.
$38.
$38.
$0.
$0.
$381.
$381.
$336.
$76.
$412.
$0.
$0.
$0.
$55.
$0.
$55.
$5.
$22.
$27.
$483.
$483.
$208.
$208.
$16.
$108.
$105.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2037
($1,000)

$251,139.

$25,000.
$3,000.
$19,000.
$47,000.
$38,299.
$0.
$0.
$5,545.
$18,577.
$62,421.
$109,421.
$29,443.
$88,330.
$3,719.
$2,000.
$200.
$250.
$123,942.
$0.
$0.
$217.
$217.
$0.
$0.
$8.
$8.
$0.
$5,456.
$311.
$659.
$6,427.
$5,000.
$1,440.
$1,000.
$2,000.
$9,440.
$0.
$0.
$39.
$39.
$0.
$0.
$386.
$386.
$338.
$77.
$415.
$0.
$0.
$0.
$55.
$0.
$55.
$5.
$22.
$27.
$493.
$493.
$212.
$212.
$16.
$108.
$105.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2038
($1,000)

$258,902.

$25,000.
$3,000.
$19,000.
$47,000.
$38,874.
$0.
$5,580.
$5,628.
$18,855.
$68,938.
$115,938.
$29,738.
$89,213.
$3,757.
$2,000.
$200.
$250.
$125,157.
$0.
$0.
$221.
$221.
$0.
$0.
$8.
$8.
$0.
$5,456.
$311.
$663.
$6,430.
$5,000.
$1,440.
$1,000.
$2,000.
$9,440.
$0.
$0.
$39.
$39.
$0.
$0.
$392.
$392.
$340.
$79.
$418.
$0.
$0.
$0.
$55.
$0.
$55.
$5.
$22.
$27.
$502.
$502.
$216.
$216.
$16.
$108.
$105.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2039
($1,000)

Total for
FY 20362040
$125,000.
$15,000.
$95,000.
$235,000.
$191,539.
$0.
$11,051.
$27,733.
$92,904.
$323,227.
$558,227.
$147,231.
$441,692.
$18,599.
$10,000.
$1,000.
$1,250.
$619,772.
$0.
$0.
$1,086.
$1,086.
$0.
$0.
$41.
$41.
$0.
$27,280.
$1,556.
$3,297.
$32,134.
$25,000.
$7,200.
$5,000.
$10,000.
$47,200.
$0.
$0.
$193.
$193.
$0.
$0.
$1,932.
$1,932.
$1,691.
$385.
$2,076.
$0.
$0.
$0.
$275.
$0.
$275.
$27.
$109.
$137.
$2,464.
$2,464.
$1,059.
$1,059.
$80.
$540.
$525.
$80.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.
$255,531. $1,266,876.

$25,000.
$3,000.
$19,000.
$47,000.
$39,457.
$0.
$0.
$5,713.
$19,138.
$64,308.
$111,308.
$30,035.
$90,105.
$3,794.
$2,000.
$200.
$250.
$126,384.
$0.
$0.
$226.
$226.
$0.
$0.
$8.
$8.
$0.
$5,456.
$311.
$666.
$6,433.
$5,000.
$1,440.
$1,000.
$2,000.
$9,440.
$0.
$0.
$40.
$40.
$0.
$0.
$398.
$398.
$342.
$80.
$422.
$0.
$0.
$0.
$55.
$0.
$55.
$6.
$22.
$28.
$512.
$512.
$220.
$220.
$16.
$108.
$105.
$16.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$5.
$40.

FY 2040
($1,000)

$2,261,819. $3,643,559. $5,905,379.

TOTAL
TOTAL
TOTAL
FY 2012FY 2026FY 20122025
2040
2040
$315,567.
$375,000.
$690,567.
$33,000.
$45,000.
$78,000.
$266,000.
$285,000.
$551,000.
$614,567.
$705,000. $1,319,567.
$404,070.
$534,379.
$938,449.
$13,000.
$0.
$13,000.
$33,256.
$36,838.
$70,093.
$59,641.
$77,372.
$137,013.
$194,840.
$259,196.
$454,036.
$704,806.
$907,785. $1,612,592.
$1,319,373. $1,612,785. $2,932,159.
$339,520.
$420,602.
$760,122.
$305,868. $1,261,805. $1,567,673.
$42,960.
$53,133.
$96,093.
$27,414.
$30,000.
$57,414.
$2,800.
$3,000.
$5,800.
$3,794.
$3,750.
$7,544.
$722,355. $1,772,290. $2,494,645.
$0.
$0.
$0.
$0.
$0.
$0.
$2,151.
$2,959.
$5,110.
$2,151.
$2,959.
$5,110.
$0.
$0.
$0.
$0.
$0.
$0.
$78.
$118.
$196.
$78.
$118.
$196.
$0.
$0.
$0.
$57,871.
$78,911.
$136,782.
$3,141.
$4,491.
$7,632.
$8,098.
$9,651.
$17,749.
$69,110.
$93,053.
$162,163.
$72,570.
$75,000.
$147,570.
$18,403.
$21,300.
$39,703.
$9,371.
$12,500.
$21,871.
$26,175.
$30,000.
$56,175.
$126,519.
$138,800.
$265,319.
$0.
$0.
$0.
$0.
$0.
$0.
$425.
$539.
$964.
$425.
$539.
$964.
$0.
$0.
$0.
$4,000.
$0.
$4,000.
$4,246.
$5,391.
$9,637.
$8,246.
$5,391.
$13,637.
$4,167.
$4,948.
$9,115.
$388.
$1,050.
$1,438.
$4,555.
$5,999.
$10,554.
$352.
$0.
$352.
$0.
$0.
$0.
$352.
$0.
$352.
$665.
$785.
$1,450.
$0.
$0.
$0.
$665.
$785.
$1,450.
$68.
$80.
$148.
$304.
$320.
$624.
$372.
$400.
$772.
$4,795.
$6,717.
$11,512.
$4,795.
$6,717.
$11,512.
$2,061.
$2,887.
$4,948.
$2,061.
$2,887.
$4,948.
$203.
$235.
$438.
$1,394.
$1,605.
$2,999.
$1,195.
$1,500.
$2,695.
$203.
$235.
$438.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$560.
$600.
$1,160.
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FUTURES 2040 - METROPOLITAN TRANSPORTATION PLAN: Projected Local Funding Available for Transportation Purposes 2012-2040
Total for
FY 20362040
($1,000)
$125,000.
$15,000.
$95,000.
$235,000.
$191,539.
$0.
$11,051.
$27,733.
$92,904.
$323,227.
$558,227.
$147,231.
$441,692.
$18,599.
$10,000.
$1,000.
$1,250.
$619,772.
$0.
$0.
$1,086.
$1,086.
$0.
$0.
$41.
$41.
$0.
$27,280.
$1,556.
$3,297.
$32,134.
$25,000.
$7,200.
$5,000.
$10,000.
$47,200.
$0.
$0.
$193.
$193.
$0.
$0.
$1,932.
$1,932.
$1,691.
$385.
$2,076.
$0.
$0.
$0.
$275.
$0.
$275.
$27.
$109.
$137.
$2,464.
$2,464.
$1,059.
$1,059.
$80.
$540.
$525.
$80.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.

TOTAL
TOTAL
TOTAL
FY 2012FY 2026FY 20122025
2040
2040
($1,000)
($1,000)
($1,000)
$315,567.
$375,000.
$690,567.
$33,000.
$45,000.
$78,000.
$266,000.
$285,000.
$551,000.
$614,567.
$705,000. $1,319,567.
$404,070.
$534,379.
$938,449.
$13,000.
$0.
$13,000.
$33,256.
$36,838.
$70,093.
$59,641.
$77,372.
$137,013.
$194,840.
$259,196.
$454,036.
$704,806.
$907,785. $1,612,592.
$1,319,373. $1,612,785. $2,932,159.
$339,520.
$420,602.
$760,122.
$305,868. $1,261,805. $1,567,673.
$42,960.
$53,133.
$96,093.
$27,414.
$30,000.
$57,414.
$2,800.
$3,000.
$5,800.
$3,794.
$3,750.
$7,544.
$722,355. $1,772,290. $2,494,645.
$0.
$0.
$0.
$0.
$0.
$0.
$2,151.
$2,959.
$5,110.
$2,151.
$2,959.
$5,110.
$0.
$0.
$0.
$0.
$0.
$0.
$78.
$118.
$196.
$78.
$118.
$196.
$0.
$0.
$0.
$57,871.
$78,911.
$136,782.
$3,141.
$4,491.
$7,632.
$8,098.
$9,651.
$17,749.
$69,110.
$93,053.
$162,163.
$72,570.
$75,000.
$147,570.
$18,403.
$21,300.
$39,703.
$9,371.
$12,500.
$21,871.
$26,175.
$30,000.
$56,175.
$126,519.
$138,800.
$265,319.
$0.
$0.
$0.
$0.
$0.
$0.
$425.
$539.
$964.
$425.
$539.
$964.
$0.
$0.
$0.
$4,000.
$0.
$4,000.
$4,246.
$5,391.
$9,637.
$8,246.
$5,391.
$13,637.
$4,167.
$4,948.
$9,115.
$388.
$1,050.
$1,438.
$4,555.
$5,999.
$10,554.
$352.
$0.
$352.
$0.
$0.
$0.
$352.
$0.
$352.
$665.
$785.
$1,450.
$0.
$0.
$0.
$665.
$785.
$1,450.
$68.
$80.
$148.
$304.
$320.
$624.
$372.
$400.
$772.
$4,795.
$6,717.
$11,512.
$4,795.
$6,717.
$11,512.
$2,061.
$2,887.
$4,948.
$2,061.
$2,887.
$4,948.
$203.
$235.
$438.
$1,394.
$1,605.
$2,999.
$1,195.
$1,500.
$2,695.
$203.
$235.
$438.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$70.
$75.
$145.
$560.
$600.
$1,160.

TOTAL FINANCIAL RESOURCES of ALL LOCAL GOVERNMENTS $1,205,165. $1,056,654. $1,160,097. $1,216,587. $1,266,876.

$2,261,819. $3,643,559. $5,905,379.

Jurisdiction and Source of Funding
Albuquerque, City of - (GO) General Obligation Bond Funds
Albuquerque, City of - (CCIP) Component Capital Improvement Program
Albuquerque, City of - 1/4¢ Transportation Tax
Albuquerque, City of - DMD - TOTAL
Albuquerque, City of - Other Local Revenue (excluding funds below)
Albuquerque, City of - GRT Bonds for Central Ave ART (BRT)
Albuquerque, City of - (CCIP) Component Capital Improvement Program
Albuquerque, City of - ABQ Ride Fare Box Revenue
Albuquerque, City of - 1/4¢ Transportation Tax
Albuquerque, City of - ABQ Ride - TOTAL
Albuquerque, City of - TOTAL
Rio Metro Regional Transit District - (1/8¢ GRT) Gross Receipts Tax
1
Rio Metro Regional Transit District - (3/8¢ GRT) Future Gross Receipts Tax
Rio Metro Regional Transit District - Fare Box Revenue
Rio Metro Regional Transit District - BNSF/Amtrak Railroad Trackage Fees
Rio Metro Regional Transit District - State Funding
Rio Metro Regional Transit District - Miscellaneous
Rio Metro Regional Transit District - TOTAL
Belen, City of - (GO) General Obligation Bond Funds
Belen, City of - Impact Fees
Belen, City of - Gas Tax Revenue
Belen, City of - TOTAL
2
Rio Communities, City of - (GO) General Obligation Bond Funds
2
Rio Communities, City of - Impact Fees
2
Rio Communities, City of - Municipal Gas Tax
Rio Communities, City of - TOTAL
Rio Rancho, City of - (GO) General Obligation Bond Funds
Rio Rancho, City of - (GF) General Funds (Cost Center 101-5515)
Rio Rancho, City of - Impact Fees
Rio Rancho, City of - Municipal Gas Tax
Rio Rancho, City of - TOTAL
Bernalillo, County of - (GO) General Obligation Bond Funds
Bernalillo, County of - (GF) General Funds
Bernalillo, County of - Impact Fees
Bernalillo, County of - Gas Tax Revenue
Bernalillo, County of - TOTAL
3
Sandoval, County of - (GO) General Obligation Bond Funds
3
Sandoval, County of - Impact Fees
3
Sandoval, County of - Gas Tax Revenue
Sandoval, County of - TOTAL
Valencia, County of - (GO) General Obligation Bond Funds
Valencia, County of - (3/8¢ Tax)
Valencia, County of - Gas Tax Revenue
Valencia, County of - TOTAL
Bernalillo, Town of - Gas Tax Revenue
Bernalillo, Town of - General Fund (Street Improvement Budget)
Bernalillo, Town of - TOTAL
Peralta, Town of - Gas Tax Revenue
Peralta, Town of - General Fund (Street Improvement Budget)
Peralta, Town of - TOTAL
Bosque Farms, Village of - Gas Tax Revenue
Bosque Farms, Village of - General Fund (Street Improvement Budget)
Bosque Farms, Village of - TOTAL
Corrales, Village of - Gas Tax Revenue
Corrales, Village of - General Fund
Corrales, Village of - TOTAL
Los Lunas, Village of - Municipal Street Funds
Los Lunas, Village of - TOTAL
Los Ranchos de Albuqueruqe, Village of - Municipal Street Fund
Los Ranchos de Albuquerque, Village of - TOTAL
Tijeras, Village of - Gas Tax
Tijeras, Village of - Gross Receipts
Tijeras, Village of - State Coop
Tijeras, Village of - TOTAL
Tribal Funds for Transp (non-TTP) - Pueblo de Cochiti
Tribal Funds for Transp (non-TTP) - Pueblo of Isleta
3
Tribal Funds for Transp (non-TTP) - Pueblo of Laguna
Tribal Funds for Transp (non-TTP) - Pueblo of San Felipe
Tribal Funds for Transp (non-TTP) - Pueblo of Sandia
3
Tribal Funds for Transp (non-TTP) - Pueblo of Santa Ana
Tribal Funds for Transp (non-TTP) - Pueblo of Santo Domingo
3
Tribal Funds for Transp (non-TTP) - To'Hajiilee Navajo Reservation
Tribal Governments - TOTAL

Total for
FY 20122020
($1,000)
$175,930.
$18,000.
$171,000.
$364,930.
$250,867.
$13,000.
$18,966.
$37,459.
$120,530.
$440,822.
$805,752.
$212,703.
$0.
$26,940.
$17,414.
$1,800.
$2,544.
$261,400.
$0.
$0.
$1,344.
$1,344.
$0.
$0.
$42.
$42.
$0.
$33,535.
$1,751.
$5,127.
$40,413.
$47,570.
$11,478.
$5,621.
$16,256.
$80,925.
$0.
$0.
$270.
$270.
$0.
$4,000.
$2,700.
$6,700.
$2,598.
$102.
$2,700.
$225.
$0.
$225.
$422.
$0.
$422.
$43.
$202.
$245.
$2,965.
$2,965.
$1,274.
$1,274.
$128.
$869.
$753.
$128.
$45.
$45.
$45.
$45.
$45.
$45.
$45.
$45.
$360.

Total for
FY 20212025
($1,000)
$139,637.
$15,000.
$95,000.
$249,637.
$153,203.
$0.
$14,290.
$22,182.
$74,310.
$263,984.
$513,621.
$126,817.
$305,868.
$16,020.
$10,000.
$1,000.
$1,250.
$460,955.
$0.
$0.
$807.
$807.
$0.
$0.
$36.
$36.
$0.
$24,336.
$1,389.
$2,972.
$28,697.
$25,000.
$6,925.
$3,750.
$9,919.
$45,594.
$0.
$0.
$155.
$155.
$0.
$0.
$1,546.
$1,546.
$1,569.
$286.
$1,855.
$127.
$0.
$127.
$243.
$0.
$243.
$25.
$102.
$127.
$1,831.
$1,831.
$787.
$787.
$75.
$525.
$442.
$75.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.

Total for
FY 20262030
($1,000)
$125,000.
$15,000.
$95,000.
$235,000.
$165,043.
$0.
$10,009.
$23,896.
$80,053.
$279,001.
$514,001.
$133,286.
$399,858.
$16,837.
$10,000.
$1,000.
$1,250.
$562,232.
$0.
$0.
$891.
$891.
$0.
$0.
$38.
$38.
$0.
$25,309.
$1,439.
$3,137.
$29,885.
$25,000.
$7,000.
$3,750.
$10,000.
$45,750.
$0.
$0.
$167.
$167.
$0.
$0.
$1,665.
$1,665.
$1,609.
$316.
$1,925.
$0.
$0.
$0.
$250.
$0.
$250.
$26.
$104.
$130.
$2,021.
$2,021.
$869.
$869.
$75.
$530.
$475.
$75.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.

Total for
FY 20312035
($1,000)
$125,000.
$15,000.
$95,000.
$235,000.
$177,798.
$0.
$15,777.
$25,743.
$86,239.
$305,558.
$540,558.
$140,085.
$420,255.
$17,696.
$10,000.
$1,000.
$1,250.
$590,286.
$0.
$0.
$983.
$983.
$0.
$0.
$39.
$39.
$0.
$26,322.
$1,496.
$3,216.
$31,035.
$25,000.
$7,100.
$3,750.
$10,000.
$45,850.
$0.
$0.
$179.
$179.
$0.
$0.
$1,794.
$1,794.
$1,649.
$349.
$1,998.
$0.
$0.
$0.
$260.
$0.
$260.
$27.
$107.
$133.
$2,232.
$2,232.
$959.
$959.
$80.
$535.
$500.
$80.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$25.
$200.

All dollar amounts in thousands of dollars
1
This projection assumes passage of an additional 3/8₵ GRT beginning in 2022
2
The City of Rio Communities incorporated July 1, 2014
3
Figures apply only to that portion of the jurisdiction withing the Albuquerque Metropolitan Planning Area (AMPA)
Report Date: February 20, 2015

262

Appendix N
Maintenance and Operations Expenditures
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FY 2012
($1,000)

FY 2013
($1,000)

FY 2014
($1,000)

FY 2015
($1,000)

FY 2016
($1,000)

FY 2017
($1,000)

FY 2018
($1,000)

FY 2019
($1,000)

FY 2022
($1,000)

FY 2023
($1,000)

FY 2024
($1,000)

FY 2025
($1,000)

$7,900.
$7,900.

$10,300.
$10,300.

$11,100.
$11,100.

$11,700.
$11,700.

$11,700.
$11,700.

$11,934.
$11,934.

$12,173.
$12,173.

$12,416.
$12,416.

$12,664.
$12,664.

$101,887.
$101,887.

$12,918.
$12,918.

$13,176.
$13,176.

$13,440.
$13,440.

$13,708.
$13,708.

$13,983.
$13,983.
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TOTAL ALL MAINT. & OPER.
$140,100. $151,422. $157,349. $163,442. $163,713. $169,011. $171,549. $174,137. $176,758. $1,467,480. $179,448. $182,157. $184,907. $187,699. $190,534.
EXPENDITURES For TRANSP.
1
The City of Rio Communties did not incorporate until July 1, 2014
Report Date: February 26, 2015 2 Figures apply only to that portion of the jurisdiction within the Albuquerque Metropolitan Planning Area (AMPA)

NMDOT District 3
Total State of New Mexico

Albuquerque City-DMD and P&R $47,500. $51,000. $51,765. $52,541. $53,330. $54,130. $54,941. $55,766. $56,602.
$477,575. $57,451. $58,313. $59,188. $60,075. $60,977.
Albuquerque City-ABQ Ride
$41,419. $42,232. $44,936. $47,276. $44,986. $45,661. $46,346. $47,041. $47,747.
$407,644. $48,463. $49,190. $49,928. $50,677. $51,437.
Belen, City of
$80.
$75.
$85.
$85.
$85.
$85.
$85.
$90.
$90.
$760.
$91.
$92.
$93.
$94.
$95.
Bernalillo, County of
$5,100.
$5,300.
$5,000.
$6,000.
$7,000. $10,000. $10,000. $10,000. $10,000.
$68,400. $10,000. $10,100. $10,201. $10,303. $10,406.
Bernalillo, Town of
$368.
$223.
$240.
$246.
$261.
$276.
$293.
$310.
$328.
$2,545.
$347.
$353.
$358.
$363.
$369.
Bosque Farms, Village of
$16.
$23.
$16.
$18.
$18.
$18.
$19.
$19.
$19.
$165.
$20.
$20.
$21.
$21.
$21.
Corrales, Village of
$22.
$22.
$22.
$22.
$22.
$25.
$26.
$26.
$27.
$213.
$27.
$28.
$28.
$29.
$29.
Los Ranchos de Alb, Village of
$102.
$133.
$135.
$137.
$140.
$143.
$146.
$149.
$152.
$1,236.
$155.
$158.
$161.
$164.
$168.
Los Lunas, Village of
$428.
$428.
$428.
$428.
$436.
$445.
$454.
$463.
$472.
$3,983.
$482.
$491.
$501.
$511.
$522.
Peralta, Town of
$15.
$15.
$15.
$15.
$15.
$15.
$15.
$16.
$16.
$137.
$16.
$17.
$17.
$17.
$18.
1
$0.
$0.
$0.
$6.
$6.
$6.
$6.
$6.
$6.
$36.
$6.
$6.
$7.
$7.
$7.
Rio Communities, City of
Rio Metro Regional Transit Dist.
$33,548. $37,892. $39,028. $39,808. $40,405. $41,012. $41,627. $42,251. $42,885.
$358,456. $43,528. $44,181. $44,844. $45,516. $46,199.
Rio Rancho, City of
$3,084.
$3,186.
$3,917.
$4,497.
$4,646.
$4,597.
$4,751.
$4,911.
$5,075.
$38,665.
$5,251.
$5,330.
$5,410.
$5,491.
$5,573.
2
$30.
$30.
$30.
$30.
$30.
$30.
$31.
$31.
$32.
$274.
$32.
$33.
$34.
$34.
$35.
Sandoval, County of
Tijeras, Village of
$51.
$156.
$200.
$200.
$200.
$200.
$200.
$200.
$200.
$1,606.
$205.
$205.
$205.
$205.
$205.
Valencia, County of
$250.
$250.
$250.
$250.
$250.
$250.
$250.
$250.
$250.
$2,250.
$255.
$260.
$265.
$271.
$276.
Pueblo de Cochiti
$47.
$17.
$43.
$43.
$43.
$45.
$45.
$47.
$44.
$372.
$49.
$49.
$50.
$51.
$52.
Pueblo of Isleta
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
2
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
Pueblo of Laguna
Pueblo of San Felipe
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
Pueblo of Sandia
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
2
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
Pueblo of Santa Ana
Pueblo of Santo Domingo
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
2
$20.
$20.
$20.
$20.
$20.
$20.
$20.
$21.
$21.
$182.
$22.
$22.
$23.
$23.
$23.
To'Hajiilee Area Navajo Nation
Total All Local & Tribal
$132,200. $141,122. $146,249. $151,742. $152,013. $157,077. $159,376. $161,721. $164,093. $1,365,593. $166,530. $168,981. $171,467. $173,991. $176,552.
Jurisdictions

Jurisdiction

EST TOTAL
O&M
FY 2020 EXPEND. FY 2021
FY 2012($1,000)
($1,000)
2020
($1,000)

Transportation Maintenance & Operations Expenditures - Projected through 2040

Report Date: February 26, 2015

TOTAL ALL MAINT. & OPER.
EXPENDITURES For TRANSP.

NMDOT District 3
Total State of New Mexico

Albuquerque City-DMD and P&R
Albuquerque City-ABQ Ride
Belen, City of
Bernalillo, County of
Bernalillo, Town of
Bosque Farms, Village of
Corrales, Village of
Los Ranchos de Alb, Village of
Los Lunas, Village of
Peralta, Town of
1
Rio Communities, City of
Rio Metro Regional Transit Dist.
Rio Rancho, City of
2
Sandoval, County of
Tijeras, Village of
Valencia, County of
Pueblo de Cochiti
Pueblo of Isleta
2
Pueblo of Laguna
Pueblo of San Felipe
Pueblo of Sandia
2
Pueblo of Santa Ana
Pueblo of Santo Domingo
2
To'Hajiilee Area Navajo Nation
Total All Local & Tribal
Jurisdictions

Jurisdiction

$61,891.
$52,208.
$96.
$11,700.
$374.
$22.
$30.
$171.
$532.
$18.
$7.
$46,892.
$5,657.
$36.
$210.
$282.
$53.
$24.
$24.
$24.
$24.
$24.
$24.
$24.

$62,820.
$52,992.
$96.
$11,817.
$380.
$22.
$30.
$174.
$543.
$18.
$7.
$47,596.
$5,742.
$37.
$210.
$287.
$54.
$24.
$24.
$24.
$24.
$24.
$24.
$24.

FY 2027
($1,000)

$63,762.
$53,786.
$97.
$11,935.
$386.
$23.
$31.
$178.
$554.
$19.
$7.
$48,310.
$5,828.
$37.
$210.
$293.
$55.
$25.
$25.
$25.
$25.
$25.
$25.
$25.

FY 2028
($1,000)

$64,718.
$54,593.
$98.
$12,055.
$391.
$23.
$32.
$181.
$565.
$19.
$7.
$49,034.
$5,915.
$38.
$210.
$299.
$56.
$25.
$25.
$25.
$25.
$25.
$25.
$25.

FY 2029
($1,000)

$65,689.
$55,412.
$99.
$12,175.
$397.
$24.
$32.
$185.
$576.
$19.
$8.
$49,770.
$6,004.
$39.
$210.
$305.
$57.
$26.
$26.
$26.
$26.
$26.
$26.
$26.

$14,262.
$14,262.

$14,547.
$14,547.

$14,838.
$14,838.

$15,135.
$15,135.

$15,438.
$15,438.

$67,674.
$57,087.
$101.
$13,837.
$409.
$25.
$34.
$192.
$599.
$20.
$8.
$51,274.
$6,185.
$40.
$215.
$317.
$59.
$27.
$27.
$27.
$27.
$27.
$27.
$27.

$68,690.
$57,943.
$102.
$13,975.
$415.
$25.
$34.
$196.
$611.
$21.
$8.
$52,043.
$6,278.
$41.
$215.
$323.
$60.
$27.
$27.
$27.
$27.
$27.
$27.
$27.

FY 2033
($1,000)

$69,720.
$58,812.
$103.
$14,115.
$422.
$26.
$35.
$200.
$623.
$21.
$8.
$52,824.
$6,372.
$42.
$215.
$330.
$61.
$28.
$28.
$28.
$28.
$28.
$28.
$28.

FY 2034
($1,000)

$70,766.
$59,695.
$104.
$14,256.
$428.
$26.
$36.
$204.
$636.
$21.
$8.
$53,616.
$6,468.
$43.
$215.
$336.
$62.
$29.
$29.
$29.
$29.
$29.
$29.
$29.

$343,524.
$289,780.
$512.
$69,884.
$2,078.
$125.
$172.
$982.
$3,057.
$103.
$40.
$260,273.
$31,398.
$206.
$1,075.
$1,618.
$300.
$137.
$137.
$137.
$137.
$137.
$137.
$137.

$71,827.
$60,590.
$106.
$15,700.
$434.
$27.
$36.
$208.
$649.
$22.
$9.
$54,420.
$6,565.
$44.
$220.
$343.
$63.
$29.
$29.
$29.
$29.
$29.
$29.
$29.

$74,221.
$74,221.

$15,747.
$15,747.

$16,062.
$16,062.

$16,383.
$16,383.

$16,710.
$16,710.

$17,045.
$17,045.

$81,946.
$81,946.

$17,386.
$17,386.
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$924,745. $194,608. $197,543. $200,523. $203,548. $206,620. $1,002,841. $211,147. $214,328. $217,558. $220,837. $224,166. $1,088,035. $228,853.

$67,224.
$67,224.

$66,674.
$56,243.
$100.
$13,700.
$403.
$24.
$33.
$189.
$587.
$20.
$8.
$50,516.
$6,094.
$40.
$215.
$311.
$58.
$26.
$26.
$26.
$26.
$26.
$26.
$26.

FY 2032
($1,000)

EST TOTAL
O&M
FY 2035 EXPEND. FY 2036
FY 2031($1,000)
($1,000)
2035
($1,000)

$928,620. $195,400. $198,266. $201,175. $204,126. $207,121. $1,006,089. $211,467.

$318,880.
$268,992.
$487.
$59,682.
$1,929.
$114.
$155.
$889.
$2,769.
$93.
$37.
$241,601.
$29,145.
$187.
$1,050.
$1,465.
$275.
$124.
$124.
$124.
$124.
$124.
$124.
$124.

EST TOTAL
O&M
FY 2030 EXPEND. FY 2031
FY 2026($1,000)
($1,000)
2030
($1,000)

$857,521. $180,346. $182,995. $185,684. $188,413. $191,182.

$296,004.
$249,694.
$464.
$51,010.
$1,790.
$103.
$141.
$806.
$2,508.
$84.
$33.
$224,269.
$27,055.
$169.
$1,025.
$1,327.
$251.
$113.
$113.
$113.
$113.
$113.
$113.
$113.

EST TOTAL
O&M
EXPEND. FY 2026
FY 2021($1,000)
2025
($1,000)

FY 2037
($1,000)

FY 2038
($1,000)

FY 2039
($1,000)

$17,733.
$17,733.

$18,088.
$18,088.

$18,450.
$18,450.

$18,819.
$18,819.
$90,475.
$90,475.

$415,755.
$415,755.

$5,233,835.

$1,801,615.
$1,524,540.
$2,757.
$328,421.
$10,554.
$643.
$867.
$4,979.
$15,637.
$530.
$190.
$1,361,624.
$159,681.
$1,059.
$5,856.
$8,417.
$1,522.
$706.
$706.
$706.
$706.
$706.
$706.
$706.
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TOTAL ALL MAINT. & OPER.
$232,298. $232,653. $236,158. $236,527. $1,166,487. $5,649,589.
EXPENDITURES For TRANSP.

NMDOT District 3
Total State of New Mexico

Albuquerque City-DMD and P&R $72,905. $72,905. $73,998. $73,998.
$365,633.
$61,499. $61,499. $62,421. $62,421.
$308,430.
Albuquerque City-ABQ Ride
$107.
$107.
$108.
$108.
$534.
Belen, City of
$15,857. $15,857. $16,016. $16,016.
$79,445.
Bernalillo, County of
$441.
$441.
$448.
$448.
$2,212.
Bernalillo, Town of
$27.
$27.
$28.
$28.
$136.
Bosque Farms, Village of
$37.
$37.
$38.
$38.
$187.
Corrales, Village of
$212.
$212.
$217.
$217.
$1,067.
Los Ranchos de Alb, Village of
$661.
$661.
$675.
$675.
$3,321.
Los Lunas, Village of
$22.
$22.
$23.
$23.
$112.
Peralta, Town of
1
$9.
$9.
$9.
$9.
$44.
Rio Communities, City of
Rio Metro Regional Transit Dist.
$55,237. $55,237. $56,065. $56,065.
$277,024.
$6,663.
$6,663.
$6,763.
$6,763.
$33,419.
Rio Rancho, City of
2
$45.
$45.
$45.
$45.
$224.
Sandoval, County of
Tijeras, Village of
$220.
$220.
$220.
$220.
$1,100.
$350.
$350.
$357.
$357.
$1,757.
Valencia, County of
$65.
$65.
$66.
$66.
$324.
Pueblo de Cochiti
$30.
$30.
$30.
$30.
$149.
Pueblo of Isleta
2
$30.
$30.
$30.
$30.
$149.
Pueblo of Laguna
Pueblo of San Felipe
$30.
$30.
$30.
$30.
$149.
$30.
$30.
$30.
$30.
$149.
Pueblo of Sandia
2
$30.
$30.
$30.
$30.
$149.
Pueblo of Santa Ana
Pueblo of Santo Domingo
$30.
$30.
$30.
$30.
$149.
2
$30.
$30.
$30.
$30.
$149.
To'Hajiilee Area Navajo Nation
Total All Local & Tribal
$214,565. $214,565. $217,708. $217,708. $1,076,012.
Jurisdictions

Jurisdiction

EST TOTAL EST TOTAL
O&M
O&M
EXPEND.
FY 2040 EXPEND.
FY 2036FY 2012($1,000)
2040
2040
($1,000)
($1,000)
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Transportation Maintenance & Operations Expenditures - Projected through 2040

Jurisdiction

EST TOTAL EST TOTAL EST TOTAL EST TOTAL EST TOTAL EST TOTAL
O&M
O&M
O&M
O&M
O&M
O&M
EXPEND.
EXPEND.
EXPEND.
EXPEND.
EXPEND.
EXPEND.
FY 2012FY 2021FY 2026FY 2031FY 2036FY 20122020
2025
2030
2035
2040
2040
($1,000)
($1,000)
($1,000)
($1,000)
($1,000)
($1,000)

Albuquerque City-DMD and P&R $477,575.
Albuquerque City-ABQ Ride
$407,644.
Belen, City of
$760.
Bernalillo, County of
$68,400.
Bernalillo, Town of
$2,545.
Bosque Farms, Village of
$165.
Corrales, Village of
$213.
Los Ranchos de Alb, Village of
$1,236.
Los Lunas, Village of
$3,983.
Peralta, Town of
$137.
1
$36.
Rio Communities, City of
Rio Metro Regional Transit Dist.
$358,456.
Rio Rancho, City of
$38,665.
2
$274.
Sandoval, County of
Tijeras, Village of
$1,606.
Valencia, County of
$2,250.
Pueblo de Cochiti
$372.
Pueblo of Isleta
$182.
2
$182.
Pueblo of Laguna
Pueblo of San Felipe
$182.
Pueblo of Sandia
$182.
2
$182.
Pueblo of Santa Ana
Pueblo of Santo Domingo
$182.
2
$182.
To'Hajiilee Area Navajo Nation
Total All Local & Tribal
$1,365,593.
Jurisdictions
NMDOT District 3
Total State of New Mexico

$101,887.
$101,887.

TOTAL ALL MAINT. & OPER.
$1,467,480.
EXPENDITURES For TRANSP.

$296,004.
$249,694.
$464.
$51,010.
$1,790.
$103.
$141.
$806.
$2,508.
$84.
$33.
$224,269.
$27,055.
$169.
$1,025.
$1,327.
$251.
$113.
$113.
$113.
$113.
$113.
$113.
$113.

$318,880.
$268,992.
$487.
$59,682.
$1,929.
$114.
$155.
$889.
$2,769.
$93.
$37.
$241,601.
$29,145.
$187.
$1,050.
$1,465.
$275.
$124.
$124.
$124.
$124.
$124.
$124.
$124.

$857,521.

$928,620. $1,006,089. $1,076,012. $5,233,835.

$67,224.
$67,224.

$74,221.
$74,221.

$343,524.
$289,780.
$512.
$69,884.
$2,078.
$125.
$172.
$982.
$3,057.
$103.
$40.
$260,273.
$31,398.
$206.
$1,075.
$1,618.
$300.
$137.
$137.
$137.
$137.
$137.
$137.
$137.

$81,946.
$81,946.

$365,633. $1,801,615.
$308,430. $1,524,540.
$534.
$2,757.
$79,445.
$328,421.
$2,212.
$10,554.
$136.
$643.
$187.
$867.
$1,067.
$4,979.
$3,321.
$15,637.
$112.
$530.
$44.
$190.
$277,024. $1,361,624.
$33,419.
$159,681.
$224.
$1,059.
$1,100.
$5,856.
$1,757.
$8,417.
$324.
$1,522.
$149.
$706.
$149.
$706.
$149.
$706.
$149.
$706.
$149.
$706.
$149.
$706.
$149.
$706.

$90,475.
$90,475.

$415,755.
$415,755.

$924,745. $1,002,841. $1,088,035. $1,166,487. $5,649,589.

Report Date: February 26, 2015
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Introduction
The 2035 Metropolitan Transportation Plan (MTP) was the Albuquerque Metropolitan Planning Area’s longrange transportation plan between July 2011 and June 2015 (the update to the 2035 MTP is the Futures 2040
MTP, slated for adoption in April 2015 and federal approval in June 2015). Adopted by the Metropolitan
Transportation Board (MTB) in April 2011 and approved by the Federal Highway Administration (FHWA) and the
Federal Transit Administration (FTA) in June 2011, the 2035 MTP included an objective to measure progress
being made toward achieving regional transportation goals. To assess progress toward the plan’s three goals—
Quality of Life, Mobility of Goods and People, and Economic Activity and Growth—performance-related data has
been analyzed against baseline measures and work completed toward meeting goals and objectives has been
reviewed and assessed. Monitoring the plan on a regular basis allows for a continuous evaluation and for a
change in approach to be made if the plan is not achieving its desired outcomes. Results from the latest
assessment are presented in this report, the second round of monitoring the progress of the MTP. The first
assessment was done in 2013.

Because much of the data and information used to monitor the progress of the 2035 MTP does not significantly
change in the course of a single year, MRMPO monitored the plan on a cycle of every other year. The first
monitoring report was released in 2013, and this second report update published as an appendix in the Futures
2040 MTP. Through the exercise of completing the first report, MPO staff learned that certain performance
measures and action items needed to be altered to better understand the degree of change occurring between
the rounds of reporting. This may be due to changing data sources or the discovery of more accurate
methodologies, etc. In addition, it became clear that certain monitoring items included those over which
MRMPO has no control. Nevertheless, those items are still reported to give readers a sense of how the region is
doing toward meeting goals of the 2035 MTP.
With the new federal surface transportation law, MAP-21, performance measures are now being emphasized to
a greater degree for long-range transportation planning. Federal guidance and requirements for performance
measures and targets under MAP-21 may replace the performance targets and action items developed for the
2035 MTP. In other words, this may be the final iteration of the 2035 MTP Monitoring Report, but that is not to
say monitoring the region’s progress toward the goals of the MTP will end, rather it will likely be performed in a
different manner and in accordance with MAP-21 guidance.

Results of the Second 2035 MTP Monitoring Report
Progress toward meeting the quality of life, mobility, and economic activity and growth performance targets and
action items to date has been mixed, although mostly positive. Out of 34 indicators, five were assessed as having
no progress or negative progress made toward the goals. Nine indicators were assessed as neutral, meaning any
progress toward the goal is unable to be determined. The remaining 20 indicators showed progress being made
toward the goals. Results are summarized in the matrix below.
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In looking at the results, it should be emphasized that the purpose of this monitoring exercise is not to track the
progress of MRMPO in pursing and achieving the goals of the MTP. Rather, the purpose is to help track the
region’s progress toward achieving the goals and objectives of the MTP. It is not the responsibility of MRMPO
alone to implement the 2035 MTP; it is the collective task of the agencies and jurisdictions that comprise the
Albuquerque Metropolitan Planning Area. This document summarizes the efforts that have been made around
the region toward reaching the MTP’s goals and highlights MRMPO’s role in those efforts. Ultimately, achieving
the desired outcomes identified in the 2035 MTP will require ongoing coordination and commitment from a
range of parties. As this document describes, a number of important steps toward these desired outcomes have
been made.
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Identify locations for improved
pedestrian facilities using the PCI

Support incorporation of complete
streets principles into plans &
policies; develop roadway design
document
Support the convenience and safety
of non-motorized modes of travel
Investigate regional strategies for
mitigating/adapting to climate change

Improve bridge and pavement
conditions compared to 2008 levels

Mobility of People and Goods Performance Targets

Increase non-single occupancy vehicle
trips

Key: =

Progress being made;

Target transportation investments that
improve connectivity and mobility in
high activity density areas
Increase transit services and
thoroughfare connections to locallydesignated activity centers and rail
station areas
Reduce average household combined
cost of housing and transportation
compared to costs in 2010

= Decline in progress;

Economic Activity & Growth Performance Targets

Implement high priority CMP strategies

Progress

Identify locations for dedicated
transit facilities, ROW acquisition
& signal improvements

Support the expansion of park and
ride facilities

Mobility of People and Goods
Action Items
Encourage increased transit
services on Primary Transit
Improvement Corridors
Complete Bus Rapid Transit study
for the Northwest Metro Area
Analyze levels of people
movement (peds, transit riders,
motorists & passengers) rather than
vehicle traffic alone
Increase involvement in Safe
Routes to School programs and
school siting
Assess & improve connectivity of
thoroughfare system & local streets
to improve walkability & better
distribute vehicle traffic
Close gaps in the regional bicycle
network

= No progress being made/unable to determine progress

Pursue the use of built environment
health impact assessments

Reduce fatal and injury crashes by 2.3%
per year

Increase transit mode share along river
crossings

Develop strategies/plans for
prioritizing safety improvements
Develop livable/sustainable
community measures

Air Quality-Maintain VMT per capita
rates at or below 2008 levels
Increase accessibility to transit for
environmental justice areas

Quality of Life Action Items
Support plans for implementation of
alternative fuels and infrastructure

Progress

Quality of Life Performance Targets

Performance Targets

Figure E-1: Performance Summary Matrix
Progress
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Support incorporation of TOD
principles into local development
plans, policies
Assist local gov'ts in reviewing
truck restrictions, policies for
efficient movement of goods

Identify transportation projects to be
constructed through arrangements
with private sector parties

Work on measuring and evaluating
the combined housing and
transportation costs for the region

Assess economic impacts of various
land use scenarios

Economic Activity and Growth
Action Items
Coordinate regional growth
strategies with the transportation
network
Assess economic impacts of
transportation projects & TOD
Support development of
Transportation Demand
Management activities

Progress

Monitoring the Progress of the
2035 MTP
The 2035 MTP introduced a performance monitoring element into the region’s long range transportation plan to
measure progress being made toward achieving regional transportation goals. Progress is evaluated by assessing
current performance-related data against baseline measures (from 2008), and by reviewing work completed on
specific tasks relating to overall MTP goals and identified action items.
Monitoring the plan on a regular basis allows for a continuous evaluation and for changes in approach to be
made if the plan is not achieving its desired outcomes. The 2035 MTP set specific performance targets and
action items against which to measure and monitor the progress of the plan and determine whether or not the
three primary goals—preserve and improve quality of life, mobility of people and goods and support economic
activity and growth—are being met.

Performance Targets and Action Items
Two types of performance measures were developed for the 2035 MTP: performance targets and action items.
1. Performance targets directly link to the goals and objective statements of the 2035 MTP and consider
the transportation system as a whole. The performance targets for the MTP are primarily quantitative.
2. Action items are qualitative objectives identified to measure progress made toward MTP goals. They are
task-oriented and were derived from commitments made in the MTP.
Following is the assessment of how each of the performance targets and action items for the 2035 MTP goals
are being met and, then, a description of progress made toward these performance measures. Action items and
a brief report about work completed on the action item is provided next.
Note that this is the second iteration of monitoring. The first monitoring report was released in 2013 as a standalone report and this second report is released with the Futures 2040 MTP in its appendix.
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Quality of Life Indicators
Quality of Life Performance Targets
Objective Statement
Enhance the livability, safety, and environmental conditions of the region through proactive, responsible,
equitable and sustainable transportation decisions.

Performance Targets
Performance Target

2015 Progress Toward
Performance Target

1. Maintain VMT per capita at or
below 2008 levels

Performance Target

2015 Progress Toward
Performance Target

2. Increase accessibility to transit
for environmental justice areas

Performance Target

2015 Progress Toward
Performance Target

3. Reduce fatal and injury crashes
by 2.3% per year

Performance Target

2015 Progress Toward
Performance Target

4. Improve bridge and pavement
conditions compared to 2008
levels

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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1. Maintain vehicle miles traveled (VMT) per capita at or below 2008 levels
PROGRESS MADE TOWARD PERFORMANCE TARGET
Between 2008 and 2011, vehicle miles traveled (VMT) rates in the AMPA declined from 22.5 to 21.1 vehicle
miles traveled per capita, which represents a 6.2 percent decrease. Although rates increased in 2012 (22.3),
rates have remained at or below 2008 levels, which was the performance target.
Reducing VMT is a key strategy for maintaining air quality in the region. For the purpose of monitoring the 2035
MTP, VMT is used as a proxy to gauge progress made toward air quality maintenance and improvement.
Numerous factors contribute to reductions in VMT, including gas prices and the economy. The decline in
regional VMT per capita is attributed in part to the economic recession that started in 2007, but not fully since
the decline started before the recession. Another factor is changing travel mode preferences among the
travelling public. Although MRMPO and its member governments and partner agencies have no control over
economic conditions or gas prices, MRMPO can work on maintaining and even reducing VMT by improving the
transportation system for all modes, through transportation demand management (TDM) efforts, and
supporting smart growth efforts and policies.

Figure 1-1: AMPA VMT Per Capita Rates, 2004-2013
24.5
24.0
23.5
23.0
22.5
22.0
21.5
21.0
20.5
20.0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

VMT rate 24.2 24.0 23.9 23.3 22.5 22.4 21.9 21.6 21.7 22.3
Source: DGR, MRCOG
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2. Increase accessibility to transit for Environmental Justice areas
PROGRESS MADE TOWARD PERFORMANCE TARGET
This performance target examines the accessibility of environmental justice populations (minority and
households below the poverty level) to transit. The percentage of identified minority and low-income
populations in the region that lives within ¼ mile and ½ mile of all transit and high frequency transit,
respectively, was measured. The methodology for measuring this performance target has changed twice since
the original calculation was
Figure 1-2: Low Income Household Access to Transit Service
made in the 2035 MTP. Part of
Compared to AMPA as a Whole, 2012
this was a result of new data
from the 2010 U.S. Census (in
70%
2008, 2000 U.S. Census data
60%
was used; in 2012, 2010 U.S.
Census data was used; in 2015
50%
American Community Survey
40%
Data was used for the revised
Households Below
2012 analysis) and the other
30%
Poverty
part was simply because of
20%
changes in the preferred
All AMPA Households
methodology over the years.
10%
Therefore, the 2008, 2012 and
0%
updated 2012 numbers do not
Within a Withina 1/4 Within a Withina 1/2
offer an accurate comparison.
1/4 mile of of high 1/2 mile of mile of high
Revised 2012 numbers as
all transit frequency all transit frequency
presented in the 2040 MTP
transit
transit
are shown here and are not
compared to previous calculations. Nevertheless, where new communities were identified, environmental
justice populations and their proximity to transit (including new transit service) was calculated 1. The transit
network for 2013 was used. According to the most recent analysis done for the 2040 MTP, access to transit
service for environmental justice communities compared to the overall AMPA population was mixed. The
percent of minority populations within both ¼ and ½ mile of transit in 2012 was slightly lower than for the AMPA
population as a whole. On the other hand, for households below the poverty level, a higher percentage of those
households had access to transit compared to the overall AMPA population. The household poverty level metric
is arguably the more telling one since the AMPA has such a relatively high number of minority residents. In other
words, with the AMPA’s very diverse ethnic make-up, income status tells us more about challenges faced by a
group compared to their minority status. In this regard, then, whether intentional or not, the region is doing
fairly well in providing good access to transit for low-income populations.
In addition to transit accessibility for environmental justice communities, MRCOG’s Job Access Reverse
Commute program is partnering with the Esperanza Community Bike Shop to help low-income residents earn a
bike to improve transportation options and mobility for those residents.

1

Environmental justice communities were identified using minority status and household poverty data along with
population density to identify where there are concentrations of environmental justice populations.
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Reduce fatal and injury crashes by 2.3 percent per year

PROGRESS MADE TOWARD PERFORMANCE TARGET
Fatal crash rates have increased in the AMPA since 2008, and therefore the safety performance target of
reducing fatal crashes by 2.3 percent per year has not been met. Injury crash rates have increased between 2008
and 2011 but dropped between 2011 and 2012. The injury crash rate in 2012 is close to where it would be had a
goal of 2.3 percent reduction per year been met, but is still slightly short of where that would have placed the
injury crash rate in 2012 (490 crashes per 100,000 population). Strategies on how to further improve safety in
the region should continue to be pursued.

Figure 1-3: Fatal Crash Rates (per 100,000 population) in the AMPA, 2004-2012
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Source: DGR, MRCOG

Figure 1-4: Injury Crash Rates (per 100,000 population), 2004-2012
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4. Improve bridge and pavement conditions compared to 2008 levels
PROGRESS MADE TOWARD PERFORMANCE TARGET
According to updated pavement condition data from Bernalillo County, the City of Albuquerque, the City of Rio
Rancho, and District 3 of the New Mexico Department of Transportation, pavement conditions in the region
have for the most part improved, particularly in Albuquerque and Rio Rancho. Conditions reported here are the
same as the ones reported in the 2013 monitoring report (no new data has been obtained since 2012 as
member data consolidation is still in process and tied to the NMDOT’s Asset Management Program, which is still
in development).

Figure 1-5: Pavement Conditions, 2008 and 2012
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*Note that Bernalillo County ranks all of its roadways as “Fair” or “Good”
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Quality of Life Action Items
Q1) Support plans for implementation of alternative fuels and infrastructure
MRMPO staff has coordinated with PNM staff regarding the installation of electric-vehicle (EV) charging stations.
PNM has installed a small but growing number of stations and is exploring the installation of additional charging
facilities. PNM is working with individual companies and private sector parties who wish to install electricvehicle charging stations across the AMPA. At this time electrical connections are provided by PNM based on
individual demand rather than comprehensive regional effort at this stage. Opportunities exist to expand EV
charging station infrastructure and to support a more formal and comprehensive set of facilities.
Q2) Develop strategies/plans for prioritizing safety improvements
A regional safety plan with strategies for improving conditions and safety for travelers is currently under
development. MRMPO has been involved in two Road Safety Audits as well as other safety training workshops,
including one that dealt with multi-modal level of service. Knowledge and skills being gleamed from these audits
and safety-related workshops and training are being applied in the regional safety plan.
Q3) Develop livable/sustainable community measures
In the midst of the development of the 2035 MTP, the HUD/DOT/EPA Partnership for Sustainable Communities
introduced six principles of livability as part of a multi-agency effort geared toward creating more livable and
sustainable places. MRMPO considered the incorporation of these measures into the goals and objectives of the
2040 MTP but rather than explicitly incorporating these measures, they are all included in the 2040 MTP in
various ways as shown in brackets in the list below of the six principles of livability:
1. Provide more transportation choices. [Included as a Mobility goal objective: “Expand Transportation
Options.”]
2. Promote equitable, affordable housing. [Combined costs of housing and transportation affordability
in the region are investigated and tracked through both the MTP and the MTP monitoring process.]
3. Enhance economic competitiveness. [Economic Vitality is one of the four key goals of the MTP, and
along with it are three economic-related objectives. The 2040 MTP also includes a section that looks at
the ties between the economy and transportation, including the economic implications of increased
network efficiency, savings gained from maximizing existing infrastructure, and targeted investments
to attract and retain young professionals.]
4. Support existing communities. [“Maintain existing infrastructure” is an objective under the Mobility
goal and supports existing communities. This principle is also promoted in the Preferred Scenario,
which encourages more compact development patterns that take advantage of existing infrastructure
and reduce service expansion costs, among other benefits.]
5. Coordinate policies and leverage investment. [The MTP Scenario Planning effort calls for
coordinating policies among the various jurisdictions to help achieve the principles of the Preferred
Scenario. The 2040 MTP encourages leveraging transportation investments to benefit the economy
and prioritizing transportation investments that will help promote a more vital economy.]
6. Value communities and neighborhoods. [The Preferred Scenario encourages the development of
activity centers that reflect community values and have unique attributes. The Long-Range
Transportation System Guide encourages roadways to be developed in a way that matches the
surrounding land uses.]
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Although not developed explicitly in response to the FHWA’s livability measures, the 2035 MTP and 2040 MTP
did include performance targets and action items that address livability/sustainable community measures (i.e.,
reducing the combined household costs of housing and transportation; increasing non-single occupancy vehicle
trips to work; closing gaps in the regional bicycle network; increasing transit to activity centers and rail stations;
and increasing transit mode share on river crossings).
In addition, the Project Prioritization Process used to help select projects for federal funding includes livability
and sustainability-related performance measures, including incentivizing projects that do the following: reduce
emissions; include new bicycle or pedestrian facilities; improve transportation options for low-income and
minority communities; preserve and enhance existing infrastructure; address congested corridors and corridors
with high levels of people movement; serve areas with high population and employment activity; provide
connections to transit facilities; and address heavily-used pedestrian areas. Finally, performance measures used
to assess the scenarios developed through the scenario planning process included measures that could be
considered “livable and sustainable community measures.” These included: proximity to activity centers, transit,
bicycle facilities and schools, jobs/housing mix in activity centers, amount of new land developed, average
commute time, safety, emissions levels, water consumption and development in flood, fire and crucial habitat
areas.
Q4) Pursue the use of built environment health impact assessments
MRMPO staff is considering changing and broadening the intended focus of the health impact assessments.
In a related effort, MRMPO staff has been working on the Community Transformation Grant with Bernalillo
County in an effort to reduce disparities and improve health. This effort includes study into how the built
environment plays a role in that.
Q5) Identify locations for improved pedestrian facilities using the Pedestrian Composite Index
The Pedestrian Composite Index (PCI) is a tool that helps communities evaluate pedestrian needs on a regional
scale. The Index evaluates factors that attract pedestrians and factors that make walking difficult in a given area.
The PCI is also used to show the factors that push local areas into the “high regional priority” classification for
pedestrian improvements.
Since the 2012 Metropolitan Transportation Plan Monitoring Report, the Pedestrian Composite Index has been
updated to include more recent data and local agencies have used the PCI to evaluate pedestrian issues in local
areas. The following areas have been evaluated using the PCI:
1. Central Ave (Central Ave Complete Street Plan: 2st to Girard Blvd, 2013)
2. Coors Corridor (Coors Corridor Study, 2013)
3. East San Jose Pedestrian Analysis (2013)
4. 50-Mile Loop (2014)
5. Uptown area (Uptown Pedestrian Study, 2014)
6. Downtown area (Downtown Walkability Analysis, 2014)
7. TIP Projects (2015)
The PCI only provides a broad view of pedestrian conflicts. It helps identify the need, but it does not provide
recommendations on how to improve the roadside or intersections for pedestrians. In order to bridge this gap
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to provide more detailed analysis of the pedestrian environment at specific locations MRMPO organized and
held a course on multi-modal level of service in August 2014. This course takes fine-grained information about
the roadway (e.g., presence of a sidewalk, sidewalk width, presence of street trees, average weekday traffic,
etc.) and approximates the level of pedestrian comfort on the roadway. This model allows practitioners to
evaluate how best to accommodate pedestrians in a constrained right-of-way.
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Map 1-1: 2014 Pedestrian Composite Index for Major Road Links
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Q6) Support the incorporation of complete streets principles into MPO and local plans and policies and
develop a regional roadway design document based on complete streets and context sensitive design
elements

The Long Range Transportation System Guide (LRTS Guide) is a document developed by MRMPO to incorporate
Complete Streets principals into local practices and policies. The LRTS Guide uses five guiding principles: 1)
Transportation and land use integration, 2) Complete Streets, 3) Connectivity, 4) Support the principles of the
preferred scenario, 5) Support other plans and policies. Instead of creating a parallel effort, the LRTS Guide
identifies a range of opportunities and considerations for the incorporation of the guiding principles into current
plans and practices. By taking advantage of current processes, the LRTS Guide seeks to provide a more efficient
means of integrating Complete Streets into local efforts.
Part of developing the LRTS Guide
involved looking at practices from
other metropolitan planning
organizations for best practices.
This review helped the
development of the LRTS Guide in
many ways. It was particularly
helpful in developing
performance measures and a
Complete Streets checklist. This
comparison can be found at:
http://www.mrcognm.gov/transportation/metroplanning/health-andsafety?showall=&start=4

Figure 1-6: Complete Streets Decision Making Flow Chart

EXISTING &
FUTURE
CONDITIONS

DEVELOP
POTENTIAL
CHANGES

One of the guiding principles of
the LRTS Guide is supporting
locally adopted plans and policies.
DECISION
MAKING
A review of the incorporation of
Complete Streets principles in
locally adopted plans was also
completed as part of the guide’s
development. This effort resulting
in an interesting finding: the
number of adopted plans
including Complete Streets
principles has grown substantially over time.

RELATIONSHIP TO
SURROUNDING CONTEXT

RELATIONSHIP TO
SURROUNDING NETWORK

EVALUATION

1. Determine character
area of the future
surrounding land use

2. Determine the
roadway’s regional role
(includes future transit
and bikeways)

3. Gather existing
condition data (land use,
traffic, network, transit,
crashes, performance)

4. Identify
opportunities for
improved connectivity
5. Develop conceptual
designs

6. Evaluate alternatives,
weigh considerations,
describe trade-offs

7. Implement changes

8. Assess outcomes to
see if reaching desired
results
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Figure 1-7: Number of Locally Adopted Plans that Include the Accommodation of All Roadway
Users by Year
7
6
No

5

Almost

Yes

4
3
2
1
1976
1977
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1998
1999
2000
2001
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

0

Finally, the most notable support of Complete Streets is the City of Albuquerque’s adoption of the Complete
Streets Ordinance. This ordinance includes many aspects involving Complete Streets:
x
x
x
x
x
x

Incorporating the accommodation of all roadway users in capital projects and maintenance projects,
Traffic calming,
Mid-block crossing accommodation,
Multi-modal level of service measures,
Direction to use Institute of Transportation Engineers Designing Walkable Urban Thoroughfares: A
Context Sensitive Approach, National Association of City Transportation Officials Urban Bikeway Design
Guide,
Removal of abandoned curb cuts.

Q7) Support the convenience and safety of non-motorized modes of travel as commuting alternatives
This action item is being addressed through a variety of efforts described below.
x

x
x
x
x

In August 2014, MRMPO organized and held a course on the use of multi-modal level of service to
accommodate all modes in constrained rights-of-way. This course provided an in-depth look at the
various trade-off that can be made to improve a roadway’s multi-modal performance and it provided
methods to measure the effectiveness of these trade-offs.
MRMPO held a series of Designing for Pedestrian Safety workshops led by Federal Highway
Administration’s Safety Resource Center. These workshops targeted three different high pedestrian
crash locations in the region that also have near-term projects planned.
MRMPO developed the Bernalillo County Pedestrian & Bicyclist Crash Data Analysis report that takes an
in-depth look at pedestrian and bicyclist crashes in Bernalillo County. This report helps to call out several
major issues. Pedestrian and bicyclist crash maps are also available online.
MRMPO staff has been involved in several local efforts involving safety from the Loma Larga Road Safety
Audit to the Uptown Pedestrian Safety Study and Downtown Albuquerque Walkability Analysis.
MRMPO participates in the New Mexico Strategic Highway Safety Plan.
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Q8) Investigate regional strategies for mitigating/adapting to climate change
The Central New Mexico Climate Change Scenario Planning Project identified ways the region could adapt to
climate change impacts – largely through reducing the region’s footprint and by minimizing growth in at-risk
locations – and strategies to mitigate climate change through greenhouse gas emissions reduction. Mitigation
strategies include measures to encourage alternative modes, improve roadway efficiency and reduce delay, as
well as a number of land use related strategies. Many of these strategies were incorporated into the Preferred
Scenario of the 2040 MTP, as the Central New Mexico Climate Change Scenario Planning Project Final Report is
now available on the MRCOG website.
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Mobility of People and Goods Indicators
Mobility of People and Goods Performance Targets
Objective Statement
Enable the efficient movement of people and goods within and through the region and provide residents with a
range of viable transportation options.

Performance Targets
Performance Target

2015 Progress Toward
Performance Target

1. Increase transit mode share
along river crossings to 10% by
2025 and 20% by 2035

Performance Target

2015 Progress Toward
Performance Target

2. Increase non-single occupancy
vehicle trips to 25% by 2025 and
30% by 2035

Performance Target

2015 Progress Toward
Performance Target

3. Implement high priority
congestion management process
strategies from the CMP toolkit

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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1. Increase transit mode share along river crossings to 10 percent by 2025 and to 20
percent by 2035
PROGRESS MADE TOWARD PERFORMANCE TARGET
The overall transit mode share along the region’s river crossings is 1.21 percent (approximately 6,500 transit
river crossing trips out of almost 533,000 person trips). While the overall mode share is low, one bright spot is
that eight percent of all river crossing trips along Central Avenue are made via transit. The second highest
corridor by percentage is Bridge Boulevard (1.8 percent), but the second highest corridor in terms of number of
transit users is Interstate 40 which carries more than 2,100 riders per day, mostly on the Rapid Ride Blue Line.
Data was compiled for the first time at a regional level in 2011 (which is now the baseline year), so it is difficult
to make any assessments on changes or improvements over time. On an anecdotal level, transit mode share on
Central Avenue has improved. An initial survey in 2008 found a six percent mode share in 2008 while the 2011
regional survey found an eight percent mode share in 2011.

Figure 1-8: Transit Mode Share on River Crossings 2011 and 2012
River
Crossing

Transit
Routes

2012
Ridership

2012
Vehicle
Users
49428
58943

2012 Mode
Share

2011 Mode
Share

US 550
RM 201, 204
*75
0.2%
0.2%
Alameda Blvd
98
70
0.1%
0.2%
Paseo del
Norte
251, 551
26
94949
0.0%
0.1%
Montaño Rd
157
335
33091
1.0%
1.0%
Interstate 40
790, 92, 94, 96
2295
166046
1.4%
1.3%
Central Ave
66, 766
2966
40093
6.9%
8.0%
Bridge Blvd
53, 54
805
42776
1.8%
1.8%
Rio Bravo Blvd
51, 222
93
40475
0.2%
0.4%
NM 6
0
0
30845
0%
0.0%
Total
6665
556646
1.18%
1.22%
Note: the percent share on Central Ave is lower in 2012 than 2011 despite an increase in ridership
over the previous year.
The change in mode share is the result of a higher traffic count taken in 2012 than in previous years.
Overall ridership on river crossings is estimated to be 2.2% higher in 2012 than in 2011; however, the
overall mode share for the river crossings decreases from year to year.
This reflects the challenge in increasing the transit mode shares along corridors primarily used by
private vehicles; an increase in driving can easily obscure any increases made in transit ridership.
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Figure 1-9: Transit Mode Share: 2011 and 2012 Share and Future Need
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Increase non single-occupancy vehicle trips to work to 20 percent by 2025 and 30
percent by 2035

PROGRESS MADE TOWARD PERFORMANCE TARGET
In 2013, slightly more commute trips in the region were single occupancy vehicle trips compared to recent years
according to data from the American Community Survey. That means workers in the region are still primarily
continuing to travel to work in their own personal vehicles rather than carpooling, walking, riding bicycles or
telecommuting (non-single occupancy trips), and are doing so at a slightly higher rate.
Although this measure represents personal decisions and can be difficult to change, improving transit service
and bicycle and pedestrian infrastructure and supporting Transportation Demand Management (TDM) in the
region can promote higher rates of non-single occupancy vehicle trips to work. Progress made in this regard
would indicate a higher number of transportation choices in the region.
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Figure 1-10: Non-Single Occupancy Vehicle Trip Rates, 2006-2013
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Source: American Community Survey 3-Year Estimates (Note: 2004-2006 data = ‘2006’, etc.)

3. Implement high priority Congestion Management Process strategies from the
Congestion Management Process Toolkit
PROGRESS MADE TOWARD PERFORMANCE TARGET
At this time, MRMPO does not have an inventory of projects that have been implemented which include
congestion management strategies. MRMPO is,
however, looking into the possibility of tracking this,
keeping in mind the merits of doing so.
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Mobility of People & Goods Action Items
M1) Encourage increased transit services on Primary Transit Improvement Corridors (key corridors for transit)
Three major BRT studies have been completed in the last few years. The Central Ave BRT Feasibility
demonstrated that such a service would indeed succeed along Central Ave, and led to the identification of a
route for service implementation, stop locations, infrastructure improvements including dedicated lanes and
other fixed guideways, and other supporting improvements such as pedestrian connections and streetscaping.
The Albuquerque Rapid Transit project is expected to break ground in 2016 and begin operations in 2017.
The Paseo del Norte High Capacity Transit Study and the UNM/CNM/Sunport Transit Study identified locally
preferred alternatives for future service implementation. Although these studies are now complete, no
timetables have been set for implementation. It is important to note that the recently identified Transit Priority
Network includes both of these facilities, and the transit set-aside in the Transportation Improvement Program
allocates additional resources to project that support service expansion along the priority network.
M2) Complete Bus Rapid Transit study for the Northwest Metro Area
As previously mentioned, three major BRT studies have been completed in the last few years, including the
study for the northwest metro area.
The Paseo del Norte High Capacity Transit Study Alternatives Analysis Report highlights the third BRT project
under consideration. The Paseo del Norte project arose from the Metropolitan Transportation Board’s
aforementioned mode share goals for river crossings and seeks to connect housing in northwest Albuquerque
and southern Rio Rancho with employment east of the Rio Grande. Notably, neither the Paseo del Norte nor
UNM/CNM projects assumed that BRT would be the preferred mode from the onset. Rather, the selection of
BRT in both cases was based on a variety of needs and evaluation criteria. The locally preferred alternative
originates in Rio Rancho at the intersection of Southern and Unser Boulevards, travels south on Unser Blvd to
Paseo del Norte, and continues east on Paseo del Norte until reaching Jefferson St. The route then turns south
on Jefferson St before continuing to UNM and CNM via I-25 frontage roads and University Blvd (i.e., interlining
with the UNM/CNM BRT). Headways are estimated to range between 10 and 15 minutes along the 24-mile
corridor but could be reduced as ridership grows. Like the UNM/CNM BRT, the Paseo del Norte BRT will require
new operational funding. Capital costs are estimated at $105 million.
M3) Analyze levels of people movement (pedestrians, transit passengers, vehicle drivers and passengers)
rather than vehicle traffic alone to better understand how people are traveling along a corridor
MRMPO is expanding the trail count program by participating
in the Rails-to-Trails Conservancy’s Trail Monitoring and
Assessment Platform. MRMPO has recently expanded the
current trail count program from seven permanent count
locations to nine. In 2012 Bernalillo County installed five
permanent count stations to count trail users at critical
locations. Part of the agreement in the installation was
MRMPO collaboration in data collection and reporting. In
2013, the Bernalillo County installed permanent counters in
two more locations. Finally, in 2014 the program was
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expanded by two more locations through a collaborative effort with the Rails-to-Trails Conservancy. This
collaboration has allowed MRMPO to test out pedestrian and bicyclist count technology that is specific to these
users with improved data collection and reporting communications.
Beginning in 2013, MRMPO has begun collecting and analyzing short-duration video counts to help inform
projects on pedestrian and bicyclist behavior. As the region works on accommodating pedestrians and bicyclists,
it is important to understand how they are navigating the current system. These counts help to show a variety of
pedestrian and bicyclist behavior from the number of mid-block crossings to see if the pedestrian volumes
warrant a signal to how people navigate difficult areas.
Cyclist Riding Past Trail Counter

1. Spain and Tramway (2013 & 2014)
2. Permanent Trail Counter Verification (2013, 2014)
3. West Central Road Safety Audit – Mid-block vs Intersection
crossings at Atrisco and Coors (2013)
4. University & Randolf (2013)
5. Uptown Mid-Block Crossings – Target on Indian School, City
Center on Louisiana, Total Wine on Uptown Blvd (2014)
6. 50 Mile Loop – Lomas & Alvarado, San Pedro & Hains (2014)
7. Unser and I-40 – Pedestrian and Bicyclist negotiation of
Unser Northbound Off-Ramp (2014)
8. Mile-High District – San Pedro at Mountain (2014)

Example of Observing and Counting a Mid-Block Crossing
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M4) Increase involvement in Safe Routes to School programs and school siting
MRMPO has developed tools to give priority to investments that improve walking and bicycling to schools. The
Project Prioritization Process assigns more points to pedestrian and bicycle projects that improve access to
schools over projects that do not provide this access. The most notable Safe Routes to School project in the
Transportation Improvement Program is not a project, but a program: the City of Albuquerque’s Bicycle and
Pedestrian Safety Program run out of the City’s Parks & Recreation Esperanza Community Bike Shop. This
program provides education courses in bicycle and pedestrian safety throughout the region. Each year,
approximately 10,000 youths participate in bicycle safety courses and 2,000 in pedestrian safety courses.
Esperanza Community Bike Shop is located in one of the Albuquerque’s low-income, high-minority areas. In
addition to providing a variety of courses, Esperanza Community Bike Shop has become a community hub that
has provided some unexpected benefits to youth in the community. One such surprising positive interaction has
been between the local youth and law enforcement that use the community shop to maintain their bicycle fleet.
Esperanza Community Bike Shop and the City’s Bicycle and Pedestrian Safety Program provide a highly
economical and effective means to address Safe Routes to School. Although the Transportation Improvement
Program is set up primarily to support capital projects, MRMPO works to ensure that valuable programs are also
funded.
In addition, the Pedestrian Composite Index assigns higher pedestrian generator scores to roadways that are
within a half mile of school over other roadways, which leads to increasing the roadway’s regional priority for
pedestrian improvements.
M5) Assess and improve connectivity of thoroughfare system and local streets to improve walkability and
better distribute vehicle traffic
The Long Range Transportation System Guide (LRTS Guide)
includes a section to improve roadway connectivity at a
variety of levels from master plan development of new
roadways to site development plans. These connectivity
recommendations have been developed based on analysis
through the development review process. Over the past
two years the following plans have been reviewed and
comments have been provided on ways to improve
network connectivity:

Figure 1-11: Example of Walking Access based
on Different Roadway Schemes for Volcano
Heights

1. Volcano Heights Sector Development Plan access
requirements (COA & NMDOT)
2. Santolina Master Plan (Bernalillo County)
3. US 550 (NMDOT)
4. Coors Corridor Study (COA & NMDOT)
5. Unser Access Management Request (NMDOT)
6. Master Bikeways and Trails Facility Plan (COA)
7. 50 Mile Loop (COA)
8. Sevilla @ Andalucia Development (COA)
9. Neighborhood Traffic Management Program (COA)
The connectivity measure and recommendations in the
LRTS Guide have helped prepare MRMPO to incorporate
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these recommendations into the City of Albuquerque’s update of the Comprehensive Plan and the Uniform
Development Ordinance.
M6) Close gaps in the regional bicycle network
The major incentive MRMPO provides to connect gaps in the regional bicycle network is through the Project
Prioritization Process. Prioritization points are awarded to projects if they close a gap in the bicycle network.
Oftentimes a trail segment is proposed, but a small, critical point gap at an intersection is not included in the
project. These critical gaps are often very problematic and pose large barriers to walking or bicycling. This
process provides an incentive to address not only large gaps, but critical and difficult small ones as well.
This gap closure measure in the project prioritization process has led agencies to provide projects that close a
variety of gaps in the network. Currently, there is a proposed grade-separated crossing that would provide the
improved access to homes and jobs at Paseo del Norte and Coors Blvd. This area is included in the current
Transportation Improvement Program as a study of the area to bridge this gap.
M7) Support the expansion of park and ride facilities
Work related to identifying locations for dedicated facilities and park and rides has been conducted through the
three major transit studies (Central Ave BRT, Paseo del Norte High Capacity Transit Study Alternatives Analysis,
and the UNM/CNM/Sunport Transit Study Alternative Alignments Identification and Assessment) that have
taken place in the last few years.
In addition, the development of new park and ride facilities is supported through the Project Prioritization
Process as points are awarded to new park and ride facilities because they support intermodal connectivity.
M8) Identify specific locations for dedicated transit facilities, right-of-way acquisition and signal
improvements
Work related to identifying locations for dedicated facilities has been conducted through the three major transit
studies (Central Ave BRT, Paseo del Norte High Capacity Transit Study Alternatives Analysis, and the
UNM/CNM/Sunport Transit Study Alternative Alignments Identification and Assessment) that have taken place
in the last few years. Right-of-way needs have been identified as part of the Paseo del Norte and
UNM/CNM/Sunport studies.
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Economic Activity and Growth Indicators
Economic Activity and Growth Performance Targets
Objective Statement
Develop a transportation system that promotes economic activity in the region achieved through decisions that
provide an affordable, efficient, and accessible multimodal transportation network.

Performance Targets
Performance Target

2015 Progress Toward
Performance Target

1. Target transportation investments that
improve connectivity and mobility for all
modes within high Activity Density Areas

Performance Target

2015 Progress Toward
Performance Target

2. Increase transit services and appropriate
thoroughfare connections to locally-designated
Activity Centers and rail station areas

Performance Target

2015 Progress Toward
Performance Target

3. Reduce the average household
combined cost of housing and
transportation compared to costs in
2010

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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1. Target transportation investments that improve connectivity and mobility for all
modes within 2008 Activity Density Areas
PROGRESS MADE TOWARD PERFORMANCE TARGET
MRMPO does not have a good inventory on projects implemented by member agencies, including whether
transportation investments that improve connectivity and mobility have been made in high activity density
areas.
The Preferred Scenario does support the implementation of such projects in activity centers. Ways to help
achieve this principle will be investigated in the coming months along with other Preferred Scenario principles
implementation strategies development.

2. Increase transit services and appropriate thoroughfare connections to locallydesignated activity centers and rail station areas
PROGRESS MADE TOWARD PERFORMANCE TARGET
There were no significant increases in transit service to activity centers or rail station areas, although there were
minor improvements in service frequency on a number of ABQ Ride routes. In the last two years, three
important bus rapid transit studies have taken place that are intended to improve connections to major activity
centers or rail stations, including the Paseo del Norte High Capacity Transit Study, the UNM/CNM/Sunport
Transit Study, and the Central Avenue BRT Feasibility Study. The Central Ave Study has led to the development
of the Albuquerque Rapid Transit, which is scheduled to begin operations along Central Ave in 2017.

3. Reduce the average household combined cost of housing and transportation
compared to costs in 2010
PROGRESS MADE TOWARD PERFORMANCE TARGET
The Center for Neighborhood Technology (CNT) has brought attention to the concept of combining
transportation and housing costs to paint a true picture of housing affordability since transportation costs are
the second highest household expense and are related to housing location. When combined housing and
transportation costs are less than 45 percent of household income, they are defined as affordable by the CNT.
Between 2010 and 2012 the percentage of population in the region with affordable housing and transportation
costs (less than 45 percent of household income) has remained the same at 20 percent of the population
according to the CNT. As of 2015, the tool indicates the same figures on housing and transportation affordability
in the region as in previous years (in fact, the tool may not have been updated since 2012, but the CNT does not
make that information available).
Regional progress on this measure can be made by smarter and more compact land use development,
improvements to transit, bicycle and pedestrian infrastructure, and coordinated land use and transportation
planning. Although MRMPO lacks land use authority, the organization can work with partners with land use
jurisdiction on coordinating land use and transportation planning. In addition, a clearer understanding of this
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measure will be possible in future analyses because household income data can now be looked at a finer
geographic level.

Figure 1-12: Affordable Housing and Transportation Costs, 2010, 2012 and 2015
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Source: Center for Neighborhood Technology

Map 1-2: Map from the Center for Neighborhood Technology Showing Areas in the Region where
Housing and Transportation Costs are Affordable (shown in yellow)

Source: Center for Neighborhood Technology, 2015
Note: Areas shown in blue have combined housing and transportation costs that are more than 45 percent of household
income (and are therefore considered unaffordable). Areas shown in yellow have combined housing and transportation
costs that are 45 percent or less of household income (and are considered affordable).
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Economic Activity & Growth Action Items
E1) Work with member agencies on coordinating regional growth strategies with the transportation network
The scenario planning effort that was part of the MTP involved extensive collaboration with member agencies
and other regional partners and stakeholders on the development of a Preferred Scenario for growth in the
region. This effort has now formed a shared framework for desired growth and development outcomes and
identified land use and transportation policies and strategies to support this preferred scenario. Next steps
include working closely with member agencies and other partners on the realization of the principles of the
Preferred Scenario. The scenario planning process represented an important move in the direction of
coordinated land use and transportation planning in the region.
Other ways this coordination is occurring is through MRMPO’s continued involvement reviewing local
development plans. MRMPO provides comments from a transportation perspective on all major proposed
development projects for the City of Albuquerque and
Bernalillo County.
E2) Assess economic impacts of transportation projects and
transit-oriented development
The TranSight model was used to analyze the roadway
capacity and expansion projects associated with the 2040
MTP. Economic impacts to the MRMPO region of building out
the projects are included in Chapter 3.11 of the MTP. As
stated in the MTP, the analysis indicates “…that
improvements to the transportation network will result in
approximately 13,350 new jobs by 2040 that would not otherwise have been created. The 25-year cumulative
impact of the MTP projects results in an increase in GDP of $16 billion. Personal Incomes are projected to rise by
$12.4 billion, the majority which will re-enter the economy in the form of increased expenditures on goods and
services. These results demonstrate the role of transportation projects as an important aspect of the regional
economy and a huge driver of economic activity.”
E3) Support development of Transportation Demand Management (TDM) activities
The Final Draft 2016-2021 TIP includes funds for City of Albuquerque-ABQ Ride and Rio Metro TDM programs for
fiscal years 2016 through 2021. Funds programmed for these programs total over $7.3 million dollars, reflecting
support of TDM activities in the region.
Other ways TDM is encouraged is through the Project Prioritization Process. Projects with transportation
demand management (TDM) components are prioritized and awarded points in the Project Prioritization
Process as they are considered beneficial for supporting system wide pedestrian/bicycle network improvements
under the mobility goal.
MRMPO encourages expanding TDM in the region as discussed in the 2040 MTP. Possible ways to expand
include consolidating various TDM activities in the region and creating a regional TDM program; the formation
of transportation management associations (associations of employers in areas with congestion or limited
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parking that encourage alternatives to single-occupancy vehicle travel); and individual employer programs.
Other potential strategies and programs that could be pursued in the region include using ride-sharing or ridematching software to help commuters find carpools, supporting Safe Routes to School and developing a regional
SRTS program; supporting events and programs that encourage alternative modes of transportation.
Since the 2035 MTP, MRMPO has funded TDM programs through the TIP, has collaborated on an open streets
event in the City of Albuquerque that promoted non-motorized modes of transportation, and has worked to
improve the safety for all modes, especially bicyclists and pedestrians.
E4) Assess economic impacts of various land use scenarios
Economic impacts of the Preferred and Trend Scenarios were analyzed through the performance measures
“Proximity to Employment Sites” and “Average Commute Time.” Other performance measures that are related
to economic impacts and were used to assess the scenarios (though not included in the “Economic
Competiveness Cluster”) were: vehicle hours delay, roadway network congestion and freight network
congestion.
E5) Work on measuring and evaluating the combined housing and transportation costs for the region
MRMPO completed an analysis on the combined housing and transportation costs for the region to highlight the
important concept of location affordability in the 2040 MTP. While housing affordability has traditionally been
considered in terms of housing cost as a percent of income, it is now becoming clear that a household’s second
highest cost, transportation, should also be used determine overall affordability. Affordability is a barrier to
creating livable communities, therefore location affordability is presented in Futures 2040. The overall objective
of the work is to integrate housing and transportation index principles into the MPO planning process to allow
residents, planners and policy makers to better understand the costs and implications of personal and collective
decisions ranging from where to buy a house to where to open up new land for development. Data from HUD’s
Location Affordability Index is used for this analysis and the results from this analysis are included in Chapter 3
(3.13 Livable Communities) of the 2040 MTP. According to the analysis, many “block groups that may seem
affordable when looking only at housing or only at transportation costs are revealed as unaffordable when the
costs are combined.” For example, according to the analysis, when household and transportation costs are
combined for a median-income, four person household with two commuters only five percent of this household
type are considered affordable and fall within the 45 percent combined cost guideline.
E6) Identify transportation projects to be constructed through financial and project implementation
arrangements with private sector parties
This action item refers to what are known as Public Private Partnerships (PPPs), which are beneficial for funding
transportation projects since the private party provides the funding and assumes the risks associated with the
project (and in return may receive revenue from the project, tax breaks, revenue subsidies, the transfer of
assets, etc.). This method of funding projects can be useful when funds for projects are limited, particularly for
projects with very high costs.
In the region no PPPs have been implemented, let alone identified, to date.
MRMPO will make an effort to help identify potential candidates for PPP implementation in the future.
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E7) Support incorporation of transit-oriented development (TOD) principles into local development plans and
policies
MRMPO has formed the Land Use and Transportation Integration (LUTI) Committee among local agencies to
discuss ideas for growth in the region. This committee shares information about land use and transportation
issues including TOD, zoning and density. Through this committee, MPO staff has become more involved in
ensuring new sector plans incorporate TOD and balance local transportation needs with the regional nature of
thoroughfare roadways.
TOD principles are also supported in the 2040 MTP. TOD is mentioned as a strategy in reducing emissions in the
MTP and is a recommended strategy for the implementing the principles of the Preferred Scenario. It is
therefore a consideration that informs the development review process. MRMPO has encouraged that transit be
coordinated with land use planning early in the process, and that it be used as a proactive rather than a reactive
measure to guide and spur development.
The Preferred Scenario that was developed with the 2040 MTP emphasized TOD, as concentrated development
in proximity to key transit nodes was one of the guiding principles of the scenario. MRMPO worked with
member governments to define the inputs to this scenario, and in this way, the concept of TOD is a shared
priority in the region with demonstrated benefits as quantified by the performance measures of the Preferred
Scenario.
E8) Assist local governments in reviewing truck restrictions and policies to allow for the more efficient
movement of goods
Truck restrictions have been updated on a GIS map produced for the 2040 MTP. The recurring effort by MRMPO
ensures that agencies keep their data up to date as often times, the urgency of acquiring and
summarizing/reporting this data is not a priority. In some cases, such as with Bernalillo County, MRMPO helped
the County identify gaps in their GIS data regarding clarification of truck restrictions segmentation and termini
and updated the GIS data accordingly.

Conclusion
According to this second look at how the region is doing in terms of reaching the 2035 MTP goals of preserve
and improve quality of life, mobility of people and goods and support economic activity and growth, progress is
being made. Notable bright spots include maintaining vehicle miles traveled per capita below 2008 levels, the
use of the Pedestrian Composite Index for identifying locations for improved pedestrian facilities, support of
Complete Streets principles into plans and policies, analysis of people movement (rather than just vehicle
movement), economic impact assessment of projects, and coordinating regional growth strategies with the
transportation network.
Areas where there has been a decline in progress include reducing fatal and injury crashes, increasing non-single
occupancy vehicle trips, and identifying transportation projects for financing through arrangements with private
sector parties. These areas, therefore, merit additional thought and consideration as to how the region might
address these issues and activities.
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Appendix A: Performance Targets and Action
Items Summary Tables
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Quality of Life Performance Targets
Performance Target

2015 Progress Toward
Performance Target

Maintain VMT per capita at or
below 2008 levels
Performance Target

2015 Progress Toward
Performance Target

Increase accessibility to transit for
environmental justice areas
Performance Target

2015 Progress Toward
Performance Target

Reduce fatal and injury crashes by 2.3% per
year
Performance Target

2015 Progress Toward
Performance Target

Improve bridge and pavement conditions
compared to 2008 levels

Quality of Life Action Items
Action Item

2015 Progress Toward Action
Item

Support plans for implementation of alternative
fuels and infrastructure
Action Item

2015 Progress Toward Action
Item

Develop strategies/plans for prioritizing
safety improvements
Action Item

2015 Progress Toward Action
Item

Develop livable/sustainable
community measures

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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Action Item

2015

2015 Progress Toward Action
Item

Pursue the use of built environment
health impact assessments
Action Item

2015 Progress Toward Action
Item

Identify locations for improved pedestrian
facilities using the Pedestrian Composite Index
Action Item

2015 Progress Toward Action
Item

Support the incorporation of complete streets
principles into MPO and local plans and policies
and develop a regional roadway design document
based on complete streets and context sensitive
design elements
Action Item

2015 Progress Toward Action
Item

Support the convenience and safety of nonmotorized modes of travel as commuting
alternatives
Action Item

2015 Progress Toward Action
Item

Investigate regional strategies for
mitigating/adapting to climate change

Mobility of People and Goods Performance Targets
Performance Target

2015 Progress Toward
Performance Target

Increase transit mode share along river
crossings to 10% by 2025 and 20% by 2035

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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Performance Target

2015

2015 Progress Toward
Performance Target

Increase non-single occupancy vehicle trips
to 25% by 2025 and 30% by 2035
Performance Target

2015 Progress Toward
Performance Target

Implement high priority congestion
management process strategies from the CMP
toolkit

Mobility of People and Goods Action Items
Action Item

2015 Progress Toward Action
Item

Encourage increased transit services on Primary
Transit Improvement Corridors (key corridors for
transit)
Action Item

2015 Progress Toward Action
Item

Complete Bus Rapid Transit study
for the Northwest Metro Area
Action Item

2015 Progress Toward Action
Item

Analyze levels of people movement (pedestrians,
transit passengers, vehicle drivers and passengers)
rather than vehicle traffic alone to better understand
how people are traveling along a corridor

Action Item

2015 Progress Toward Action
Item

Increase involvement in Safe Routes to School
programs and school siting

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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Action Item

2015

2015 Progress Toward Action
Item

Assess and improve connectivity of thoroughfare
system and local streets to improve walkability
and better distribute vehicle traffic
Action Item

2015 Progress Toward Action
Item

Close gaps in the regional bicycle
network
Action Item

2015 Progress Toward Action
Item

Support the expansion of park
and ride facilities
Action Item

2015 Progress Toward Action
Item

Identify specific locations for dedicated transit
facilities, right-of-way acquisition and signal
improvements

Economic Activity and Growth Performance Targets
Performance Target: Investment
Areas

2015 Progress Toward
Performance Target

Target transportation investments that improve
connectivity and mobility for all modes within
high Activity Density Areas
Performance Target: Local
Priorities and Land Use

2015 Progress Toward
Performance Target

Increase transit services and appropriate
thoroughfare connections to locally-designated
Activity Centers and rail station areas

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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Performance Target: Housing
and Transportation Affordability

2015

2015 Progress Toward
Performance Target

Reduce the average household combined cost
of housing and transportation compared to
costs in 2010

Economic Activity and Growth Action Items
Action Item

2015 Progress Toward Action
Item

Work with member agencies on coordinating
regional growth strategies with the
transportation network
Action Item

2015 Progress Toward Action
Item

Assess economic impacts of transportation projects
and transit-oriented development
Action Item

2015 Progress Toward Action
Item

Support development of Transportation
Demand Management (TDM) activities
Action Item

2015 Progress Toward Action
Item

Assess economic impacts of
various land use scenarios
Action Item

2015 Progress Toward Action
Item

Work on measuring and evaluating the
combined housing and transportation costs for
the region

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress

40
307

Monitoring the Progress of the 2035 MTP

Action Item

2015

2015 Progress Toward Action
Item

Identify transportation projects to be constructed
through financial and project implementation
arrangements with private sector parties

Action Item

2015 Progress Toward Action
Item

Support incorporation of transit-oriented
development principles into local development
plans and policies
Action Item

2015 Progress Toward Action
Item

Assist local governments in reviewing truck
restrictions and policies to allow for the more
efficient movement of goods

Key:

=Progress being made;

= Decline in progress;

= No progress being made/unable to determine progress
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Appendix P – Common Acronyms
AMPA – Albuquerque Metropolitan Planning Area, the planning boundary for the 2040 MTP
AWDT – Average Weekday Daily Traffic
BRT - Bus Rapid Transit which is a level of bus service which copies several characteristics of light-rail.
ABQ Ride's Rapid Ride is a "starter" BRT system.
CFR – Code of Federal Regulations
CMAQ – Congestion Mitigation/Air Quality which is a category of Federal aid to states
CMP – Congestion Management Process
CNM – Central New Mexico Community College
CO – Carbon monoxide which is one of the pollutants generated by vehicle emissions
CO2 – Carbon dioxide which is one of the greenhouse gases suspected of accelerating climate change
EPA – U. S. Environmental Protection Agency
FHWA – Federal Highway Administration
FTA – Federal Transit Administration
FFY – Federal Fiscal Year. In this document, unless otherwise noted, FY refers to the Federal Fiscal Year
which begins October 1st and ends September 30th.
ITS – Intelligent Transportation Systems
LUTI – Land Use and Transportation Integration
MAP-21 – Moving Ahead for Progress in the 21st Century the 2012 transportation bill.
MPO – Metropolitan Planning Organization
MRCOG – Mid-Region Council of Governments which administratively houses MRMPO, the designated
MPO for the Albuquerque Metropolitan Planning Area.
MRMPO – Mid-Region Metropolitan Planning Organization
MTB – Metropolitan Transportation Board, the policy-making of the Mid-Region Metropolitan Planning
Organization
MTP – Metropolitan Transportation Plan
NAAQS – National Ambient Air Quality Standards
NMDOT – New Mexico Department of Transportation
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O3 – Ozone a pollutant attributed to both point source and non-point source pollution generators. Point
source generators are facilities such as a coal-burning electric generating plant; non-point source
generators are vehicles which emit pollutants (thus not from a single location).
PMT – Person Miles Traveled, the cumulative miles traveled by people in a certain time period on a
selected route. This measure accounts for the actual number of people a highway, route or transit
system moves. It is helpful comparing various modes of transportation and/or HOV and HOT
lanes.
ROW – Right-of-Way or Rights-of Way (plural)
RTPO – Rural Transportation Planning Organization
SIP – State Implementation Plan, a statewide plan that addresses air quality nonconformance issues in
order to implement requirements of the Clean Air Act.
SOV – Single Occupant Vehicle
STIP – Statewide Transportation Improvement Program which is a statewide prioritized list of
transportation projects covering a four year period. A STIP incorporates metropolitan TIPs
“without modification” per Federal regulations.
STP-U– Surface Transportation Program-Large Urban, a subcategory of federal funds for large urban
areas (in the AMPA that is the Albuquerque UZA)
TDM – Travel Demand Management
TIP – Transportation Improvement Program which is a prioritized list of transportation projects for a
metropolitan planning area covering a minimum four year period. All TIP projects must conform
to the MTP. A TIP is to be incorporated into the STIP “without modification” per Federal
regulations.
UNM – University of New Mexico
UPWP – Unified Planning Work Program which establishes the planning work that will be undertaken
utilizing Federal planning funds.
V/C – Volume/Capacity, which is the ratio of a roadway’s (or transit route’s) total usage compared to its
maximum carrying ability in a defined time period.
VMT – Vehicle Miles Traveled, the cumulative miles traveled by all vehicles in a certain time period on a
selected route.
VHD – Vehicle Hours of Delay, the cumulative difference in time for all travelers between the posted
speed limit and the observed or actual travel speed
VMT – Vehicle Hours Traveled, the cumulative amount of time spent driving by all motorists in a given
day or period of time

310

