
MINNESOTA OL AGENCY 
717 Delaware ~tr1e,~t,~~1-':f;.';/,JV:li!ti'.P]~~:~>,pU:$, Minnesota 55440 

oldi~h~~~~,~~n~:~~n~~320 

January 26, 1973 

Honorable Roger A. Lauf enburger 
Senator, District 34 
Box Six 
Lewiston, Minnesota 55952 

Dear Senator Laufenburger: 

Enclosed is a copy of the Minnesota Pollution Control 
Agency's Implementation Plan to Achieve Carbon Monoxide 
Ambient Air Quality Standards. 

We are happy to answer any questi.ops·;~you may have. Feel 
free to write or call any time. 

Thank you for your interest. 

jad 

Enclos,ure 

Sincerely, 

John G. Olin, Ph. D. 
Deputy Director 
Division of Air Quality 
(612) 296-5554 

PRINTED ON 100% RECYCLED PAPER 

.. 3 

This document is made available electronically by the Minnesota Legislative Reference Library 
as part of an ongoing digital archiving project. http://www.leg.state.mn.us/lrl/lrl.asp 



STATE OF MINNESOTA 

COUNTY OF HENNEPIN 

In the Matter of the Adoption of 
a Transportation Control Plan as 
Part of the Minnesota Air Quality 
Implementation Plan 

POLLUTION COHTROL AGENCY 

NOTICE OF HEARING 

NOTIC:b! IS HEREBY GIVEN that a public hearing will be held 
pursuant to Minnesota Statutes 1971, section 1500412 and chapters 
115 and 116, in the above-entitled matter in the City of Minnea­
polis, Minnesota, in the Board Room of the State Department of 
Health Building, 717 Delaware Street S.Eo, on Tuesday, February 
20th, 1973, commencing at 9~00 aom., and continuing until all 
persons, representatives, organizations and other interested 
parties have had an opportunity to be heard concerning the adop­
tion of the proposed plan captioned above, by submitting oral or 
written data, statements, comment, or argumento Statements or 
briefs may be submitted in writing without the necessitY for 
appearance at the hearingo 

The Agency proposes to adopt a transportation control plan 
to achieve ambient air quality standards for carbon monoxide in 
the Sto Paul-Minneapolis metropolitan areao The transportation 
control plan will become part of the Minnc~sota Air Quality Imple­
mentation Plan, which will be submitted to the federal government 
for approvalo The plan will focus on the following: 

lo Modern express bus service with roadway improvements 
and traffic control to provide for priority movement 
of express busses. 

2. Off-street parking structures at the fringe of the 
central business distri6ts to intercept inbound 
traffic. 

3o Micro-transit system and skyway linkages to connect 
fringe parking, express bus terminals, and major 
downtown traffic generators, utilizing: 

ao Interim shuttle busses and separate transit 
lanes. 

b. People-mover systems on separate transit 
guideways. 

4. Traffic surveillance and control systems to provide 
automated traffic monitoring and to establish traffic 
responsive control techniques, including: 

a. Signal timing coordination and optimization. 

b. Traffic diversion from congestion areas. 

c. Regulation of traffic controls to provide priority 
movement of busses" 



do Metering of freeway ramp traffic flow and establish­
ing changeable lane direction patterns. 

Copies of the proposed plan are available from the Minnesota Pollu­
tion Control Agency, Division of Air Qunlityv 717 Delaware Street 
Southeast, Minneapolisv Minnesota, 554400 Additional copies will 
be available at the Hearing. 

A preliminary hearing on the ,proposed Transportation Control 
Plan was held on January 16th, 1973. The record of the preliminary 
hearing shall be open for ihspection in the off ices of the Minnesota 
Pollution Control Agency, Division of Air Qualityv 717 Delaware 
Street Southeastv Minneapolis, Minnesotav after January 25, 19730 
This record will be incorporated into the record of the February 
20, 1973, hearingo 

This plan is a proposed plan only and is subject to alteration 
or modification as the Agency deems necessary and appropriate from 
its consideration of all the evidence adduced at the public hearingso 

Dated this 17th day of January, 19730 

/ I -

M$rtitt, 
//Executive Director 
l/ 
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FOREWARD 

On January 28, 1972, the Minnesota Pollution Control Agency officially 

submitted its "Implementation Plan to achieve National Ambient Air 

Quality Standards'' to the u. S. Environmental Protection Agency 

pursuant t~ the requirements set forth in Federal Register, Vol 36, 

No. 158, August 14, 1971 (Reference 1). This Implementation Plan 

presented MPCA's strategies for achievement by the year 1975 of 

ambient air quality standards for sulfur oxides, particulate matter, 

carbon monoxide, photochemical oxidants, hydrocarbons, and nitrogen 

o~ides. An extension to July 1, 1977, was requested by PCA. for 

achievement of carbon morioxide standards in the Minneapolis-St. Paul 

Air Quality Control Region (No. 131) -- the only region, among 

a total of seven, in which the carbon monoxide standard is exceeded 

by the year 1977. EPA granted this request and required in Federal 

Register, Vol 37, No~ 105, May 31, 1972, that PCA sribmit to EPA by 

February 15, 1973, its ''Implementation Plan to Achieve Carbon Monoxide 

Am}::)ient Air Quality Standardsn by July 1, 19770 PCA's Implementation 

Plan.for carbon monoxide is presented herewith. Its required content 

is described· in a future amendment to the August 14, 1971, Federal 

Register / entitled "r:Pransportation Control Measures 11 (Reference 2)., 

EPA contracted a consuliant, GCA Corporation of Bedford, Massachusetts, 

to prepare a PCP. .. report making recomiuendations for inc1usio:n. in 

Minnesota's Implementation Plan. Wilbur-Smith and Ass~ciates of 

Columbia, South Carolina,. and AWr Associates of Cambridge, .Massachusetts, 

are sub-contractors to GCA ~orporation in this project~ The PCA staff 
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has worked closely with this consultant team, as well as with EPA, 

in the preparation of the GCA report. Consequently, this Plan is 

in essential agreement with the GCA report .. 

ii 



SECTION 

II.. 

III.. 

v,, 

VL 

VII .. 

TABLE OF CONTENTS 

TITLE 

Forward 

Summary 

Derivation of Potential Air Quality Levels 
in 1977 

A. Gener~l Methodology 
B. Discussion of 1971 Air Quality Levels 
C. Transportation Data (1971 and 1977) 

Vehicle Miles Traveled 
D. Estimati of 1977 Air Quality Data 
Ea Conclus 

Description of Control Strategies 
A. Alternative Strategies for Reducing 

Density of Travel 
Bo Strategies for Control of Effectiveness 

of Emission Control Devices and the 
Operational Conditions of Engines 

C. Strategies Related to Improved Traffic 
Plow 

D. Transportation Control Strategies Selected 
for Minneapolis and St,, Paul 

E. Other Control Strategies Selected 
F. Possible Increases in Other Pollutants 

Hesulti.n9 frmF J\pplication of Selected 
Contrql Strategies 

Estimated Impact of Transportation Controls on 
Air Quality 

Implementation Issues and Obstacles 
A Research Methodology 
B Evaluation of Strategies Recommended for 

Minneapolis Central Business District 
(CBD) 

C. Surveillance Review Milestones, Minneapolis 
D., Evaluation of Strategies Recommended for St 

Paul Central Business District (CBD) 
Ee Surveillance Review Milestones, Sto Paul 

Surveillance and Enforcement of Control 
Strategies 

AQ Surveillance 
B.. Enforcement: 

List of General References 

iii 

PAGE 

i 

I- 1 

II- 1 
II- 1 
·II- 2 

II-30 
II-40· 
·II~54 

III- 1 

III~ 3 

III-13 

III-18 

III-20 
III-26 

III-39 

IV- 1 

v- 1 
v- 1 

v- 4 

V-17 

V-18 
V-26 

VI- 1 
VI- 1 
VI- 6 

VII- 1 



SECTION 

A 

B 

c 

D 

E 

APPENDICES 

TITLE 

Basis for Selection of Minneapolis Carbon­
Monoxide Data (Section II-D) 

List of Persons Contacted about Implementation 
Obstacles and Issues 

Evaiuation of the Candidate Strategy Rejected 
for Minneapolis and St@ Paul: Motor Vehicle 
Inspection/Maintenance 

Inter-A1J'.'7~ncy Agreem(::;nt to Achieve Carbon 
Mono~~de Standard by 1977 

Organization, Activities, and Budget of 
Transportation Control Unit 

iv 



Io SUMMAR.Y 

The Minnesota Pollution Control Agency presents herewith its 

plan for achievement of carbon monoxide ambient air quality standards 

by July 1, 1977,, 

Analysis of emissions showed that the central business districts 

(CBD's) of the Cities of Minneapolis and St. Paul present!~ have by 

far the highest emissions density in the entire Minneapolis-Sto Paul 

Air Quality Control Region (AQCR 131). Therefore, carbon monoxide 

strategies are directed towards these two sensitive snb~reg-ions .. 

Carbon monoxide data is analyzed for 1970, 1971, and th6 first 

six months of 1972 for the three monitoring sites in Minnesota -

Dm,mtown Minneapolis, Downtown St o Paul, and Midway., Data f.t.:om the 

carbon monoxide monitor in downtown Minneapolis (Fourth Street and 

Third Avenue) is chosen as the basis for the control strategies 

because of its high value, accuracy of the data, high emissions 

density, and representativeness of CBD' s.. The rnaxilrrum carbon rnonoxide 

concentration occurring at the downtown Minneapolis site is an eight-

hour average of 1809 ppm, occurring on November 11, 1971. Roll-back 

caldulations are based on this value. 

By 1977, the 8-hour average carbon monoxide ·standard of 9 ppm 

is met vi~ the Federal Motor Vehicle Emissions Control Pro9ram in 

all sub-regions (Urban Activity Districts) of the :Met.:r:opoli tan area, 

except the Minneapolis and St. Paul CBD's. By 1978 the standard is 

met in the two CBD's. Oxidant standards are met in all sub~regions 

by 1977. The following ta~le shows the reductions in carbon monoxide 

emissions required in the two CBD 0 s to met the 9 pprn standard by· 

July 1, 1977, in addition to the reductions achieved by the Federal 

J>-l 



Motor Vehicle Emissions Control Program: 

. 
Reduction of 1971 emission density 

CBD required by control strategies 

% 'rotal kg/sq" mile (12 hr) 
~-=--.---~~ 

Minne a _polis 3 .. 7 475 

ul 3.1 391 

The following transportation control strategies are considered· 

for achievement of these. additional reductions in i::!arbon monoxide 

emissions: 

Improved public transit 
Improved public transit combined with other pricing· policies 
Improved transit combined with other tran.sportation regulations 

(fringe parkin(J) 
Car-pool incentivGs 
Changes in work-hours 
Shuttle bus service 
People-mover (micro-transit) systems 

Control of the Effectiveness of the Performance of the 

Mandatory inspection/maintenance at idle 
Mandatory inspection/maintenance under load 
Road-side, spot-check inspection 
Retro-fit devices for in-use vehicles 

'11raff ic manag·ement and control sys'lerns 
Improvements in pedestrian movement 

.Minor roadway modifications · 
Improvements in goods movement 
Staggered work hours 

I-2 

ine and 



The following table shows the major transportation control strategies 

::?elected for downtown Minneapolis and St. Paul and their impact on 

CBD traffic: 

Control Strategy 

Minneapolis_ CBD 

1. Express bus service to CBD 
with traffic controls to 
provide priority movement 
of buses,, 

2. 

3 .. 

4" 

Parking at £ring~ of CBD 
to intercept in-botind 
traffic., 

People-mover, or equiv­
alent micro-transit, 
system which links fringe 
parking with core city 
and skyway system .. 

Traffic surveillance and 
control system to increase 
CBD traffic flow. 

Sto Paul CBD 

1. Parking at fringe of CBD 
to intercept in-bound 
traffic. 

2. Shuttle bus servic~or 
equivalent system~ 
~hich lin~s fringe 
parking with core city 
and skyway system. 

3. Auto free malls. 

4. Traffic signal system to 
increase CBD traffic flow. 

Change in CBD Tra.ff ic Ca.used ~ 
Implementation of Strategy by I 

Negligible 

7% reduction in VM~ . ' , 

( 8 % combined 
(>= reduction, in 
\ VMT* 

VM1r; 
·'i# ~f· 

1% reduction in 

Increase average speed from 
14 to 20 mph .. 

10% combined reduction in VMT 

10% combined reduction in VMT 

Negligible 

Increase average speed from 12 
to 18 mph .. 

These major control strategies are all characterized as trans-

portation technology and services measures. All have the advantage 

of decreasing the emissions of hydrocarbons and nitrogen oxides, as 

* Vehicle Miles Traveled 
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well as carbon monoxide. Strategies ba,sed on motor vehicle in-

spection/maintenance were rejected relative to the chosen strategies 

bec~use inspections have lower cost-effectiveness, long implementation 

time, require an e~tensive mechanic training program, and do not 

decrease emissions of nitrogen oxides~ Inclusion of the express bus 

system and micro-transit systems as control strategies does not 

imply that other modes of mass transit are not as effective in 

reducing emissions of air contaminants@ These strategies were chosen 

because they are implementable by 1977. Other mass transit modes, 

such as those operating fixed guideways, will have a beneficial 

air quality impact - but in the longer range .. 

Additional minor control strategies to be applied include: 

(1) public information campaign, (2) strict enforcement of existing 

ordinances regarding idling, visible emissions (APC-12), purposeful 

dismantling or removal of pollution control devices (APC-12) 1 on-

street parking, and pedestrian movement, and (3) 'ordinances limiting 

idling of motor vehicles parked on the street or in public facilities. 

The major cont:r:ol strategies are combined as follows: 

~i~eaP.o_lis g_BD 

Strategy 1: 

Strategy 2: 

Sto Paul CBD 

Strategy 1: 

Strategy 2: 

Fringe parking combined with people-mover system, 
estimated to reduce 1977 light-duty VMT's by 8% .. 
Traffic surveillance and control system estimated 
to increase average speed in Minneapolis CBD 
from 14 mph to 20 mph by 1977. 

Fringe parking combine~ with shuttle bus 
service, estimated to reduce 1977 light duty 
VMT's by 10%. 
Traffic signal system, estimated to increase 
average speed in St .. Paul CBD from 12 mph 
to 18 mph by 1977 .. 
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The following table sununa:d.zes the impact of these strategies 

on total emissions and on air quality in the two CBD!s .. 

CBD 

Area 
(Square 
Mile) 1971 

~ss:i;oN. DENf-U=~.! (Kg~ _Mile/12 Hours) 

n Safe 11 19 7 7 : No 19 7 7 19 7 7 
Emission 
Density 
Level 

Transport. Appl~ of 
Controls Strategy 
Appli_~d if.1 

Appl,. of 
Strategies 

#1 and #2 

Minneapolis 2· ') . ,:;.. 12,822 6,100 6,571(1) 6,1~~: (2) 4,703 

St .. Paul 

CBD 

0 .. 8 

Area 
(Square 
Mile) 

( 7" 2%) (6a2'0) (28 .. 4%) 

12,617 6,100 6,488 5,983 4,664 

1971 

(6 .. 0%) (7.8%) (28~2%) 
----..-.---~---· 

~~Qlll\LI'.I1~l~i<J~.~~!-~L:Hql1r ~~age C(?_ 

Concentr~q~ in PPM) 

A.mbient 
Air Quality 

Standard 

1977: No. 
1rransp,. 
Controls 
Applied 

1977: 
Appl .. of 
Strategy 

. #1 

1977: 
Appl .. of 

Strategies 
4H and #2 

Minneapolis 2 .. 2 9 9<>1 6 .. 9 

---------· 
St., Paul 0.8 9 9 .. 6 6.8 

The a.bove table sho'l:1vs that !?,ot;h:. st.rat.E~gy 1 ·and strategy 2 must 

be employed to yield enough margin of safety to confidently estimate 

that the 9 ppm standard can be achieved. This margin of safety is 

also necessary to compen?ate for unforseen contingencies, such as 

the construction of a new .f.?tadium, an extension from 1975 to 1976 by 

EPA for. compliance by manufacturers· with the federal ernissions regu·~· 

lations, and one or more of the strategies are not successful. 

(1) Percent reduction in 1977 emissipns reguired to meet standard. 
(2) Percent reduction in 1977 emissions achieved by the strategies. 



All of the major control strategies are either-on~golng or 

planned programs of governmental bodies* other than PCA. They are 

not totally new programs, and this is a primary reason for their 

selectionG Initial contacts have been made with these governmental 

bodies. They all are in essential agreement with the strategies. 

Therefore,.the probability that the selected control strategies 

become implemented is high .. 

The major obstacles to implementation of the control stra.tegies 

is the necessity to restrict parkirtg in the core of the CBD's to 

their present capacities.~o that the fringe parking lots will be 

used" This can be accomplished by zoning ordinances or by d(~sig-

nation of the two CBD's as "development districts .. " 

The progress of the control strategies will be surveyed by 

monitoring traffic volumes and speeds and by air quality monitoringo 

This data will be compared with a time-table of expected values of 

these parameters. 

The objective of the prog·rarn to enforce the selected control 

strategies is to insure their on-schedule implementation by 1977.. The 

basic instrument for achievement of this objective is an Inter-1\gency 

Agreement to.be co~signed by the PCA and othe~ responsib~e govern­

mental bodiesa* .This agreement will be execute~ by July 30, 1973, 

and will include a time-table for achievement of the s~eciEic control 

strategies, performance specificationsfor the strategies, the respon-. 

sibili.ties of each agency in implementing ea.ch strategy, a requirement 

to pass necessary ordinances limiting core parking, and a progTam for 

enf~rcing ·existi~g regulations and ordinances .. 

* The major responsible governmental bodies are: The City of Minneapolis, 
the City of St.. Paul, the Metropolitan Transit Commission1 the 
Metropolitan Council, and the Highway Department. 

.) 
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The Minnesota Pollution Control Agency will establish a 

~ransportation Control Unit within the Division of Air Quality. 

Funding for this Unit is requested of the Minnesota Legislature 

in PCA's budget for the next biennium (July, 1973, to 1July, 1975) a 

The major tasks of this ·Unit are: supporting and assisting the 

responsible governmental bodies, establishing the Inter-Agency 

Agreement, conducting progress surveillance programs, making mid-course 

corrections to the control strategies, and conducting the public­

information campaign. 

Three staff members are requested for the next biennium· -

Senior Engineer, Planner II and Engineer II~ The total budget for 

the next biennium, including direct salaries, equipment, and special 

studies, is: 

FY 1974 

PY 1975 

I-7 

$65,240 

$70,851 

.) 



II~ LEVEL~; IN 1~;,7 7 

.A~ General 

( Sect:i.o:n I I A ~c, to be 

Il .l 



B, DI::;cr:rs~::;TON OJ? 97]. 1\.IE (lfJF.,LI11 Y IiEVJ~:Ls: 

L 

1I 1he Implementation Plan subudtt:.ed to EPA i.:n 

J·anua.ry 1 19 7 ~2 1 t the ci of Minneapolis and St. Paul 

can.:nol: mc;:::r-:;t tl1e t.and 

by 1975. .L t' 

Oxidant st2n<lard can be met by 1975 throughout the state EPA 

has, as discussed earl e:;:::ten.sion to achieve 

t.he the app of po:rtat=Lon 

COIJ.t.:col 

.J. tct 

c: <) 11 e ct. c; :J 

Ar: ea 

lit n area i situ ted 

on a CJE~Et1y ol] 

tersc~ct:. th<::: 

l., 

f1a:L a:c <::;: f 2rv or :J.b le 

to the a-:L:c 1Utdnt,s, 

te is cox1 cJn a mac1~'()~-r...;c by the 

terf ace Jar warm st aJ_r 

the Gulf of Mexico. 'rhis t.crface ences wide 

variations ln temperature and a general tendency to reach the 

ext.reme.s most c c Sea~:;o:n.a1 s 

fx·om cold the ter t.o :i.n t11e urmne ,, 
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ture for the four seasons for the 1931 

to 19 55 is~ ·w·int:er 1 
·11101:;1" 
• ~ .l. ·" spri11g, 42 surnrner !' c3°w· .~_·1.1.1.~l t-~-11 ~cop, 

\) '-' "· ! .A .. • Ll. - -- . y ·' 0 . 

b.. Meteorology 

or on 

pr:·~rsion a.ture,, in 

vers .:.tons, and. ationd 

s the li -StQ Paul area averages 

.slil~fhtly over 10 rnon 

TI Bl t:hat: 

J.s from t: . te.r 

rjower 
. , 

l1.Cl Tt10}.'E t'CC{U(?nt d 

a. t 1(::::::-:~ t.ha.n f3 hour fr0m 40 to 50 t 

In ::_; u nrme .r ~·1 

clu th(::~ d11. 

ni<:Jht., 

tu1:·e i ·11vf:r:s 13.GU occn:t.' a.t t. 

a.11 

and th.E~ ea~cth s surf ace?. 

t:o :t.' te cool at a fast rate, ('-;(.101 c:1 J. r ne2u: 

its SlJ.1. f D.Cf:; tri ca1 l __ · .11.··1. 1-_.11"_1. (-'.I "·" -·L YT[l.:::, .,,, • - -· 'l'lC •'-• .'·-·-L. I 

air abcnn~ i-l: e so t.he· di ion 

of air con () te t~o hi9h 

air 1 around dni9ht"' 
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'TABLE II Bl 

FFEVJ\ILING D.LRECTJOi<i Z\ND MEZ\N HOUELY SJ?EED OF WIND l) 

Jan .. NW 10 6 1July SE 9 " 5 

Fr~b l'·lW 10 0 9 1\.U<j a ~3E 9 :. 4 

I<lc1x· o NW 1L 6 s~~SJ~ 10 t:.'. .. ) 

NW 12 7 Oct:,, C'Ti' 10 '.) 
0 1J.J .. 1 ., 

May SE lL 6 Novo NW 11 6 

J\1ne SE lL 1 Dec NW 10 Q .,, (.,1 

tionv the f orrn 

c; limits 

solax.0 l c ula. 

Mi nnc:uot.a vy do not. 1.3.::~~ t. 

tl 

21re not only :i.n 

tb.e of car:bon n10r1ox r but also +-..he ra.te 

on. of cal 

p(-::r t.he year tten on~ the fall 

fo:c CO t:.he ucnme>r for al In 

1 wl1en s occur n1ore 

CO concentra ons can thir~ 

iod the ra.te of t.ion of 

k.eepincJ concE.~1~i.tr;:J on~3 Phc al oxidants, ch 

axe formed by chernica.l rea.ct.ion~:i tb hydrocarbons and 

ni·trogen s, increase as light intensity increases. Thus 1 

concentrations are· higher in the late spiing and summer ~rt1en solar 

radiation is most intense 
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li i a. t t:l1ree s 'La.t:.:L ons 

neapolis-St. Paul area: downtown St. Paul, downtown Minneapolis, and 

at a location betvreen the two cities (Mid\·rn.y Site). Whereas CO ·was 

:me virere not 

con at t:.ov1n 

lis only for the per 197 972., 'I1he at.ion of each 

stat.ion and the Lrumen for CO and oxidants follows below 

a J.Joca.1 1 Site) 

l:\ 1c~:r ted t 20 feet generally east of 

fled{ Street,·~)GUt 00 02 ::;ou 

AvennE:: ., t 00 t:. f rorn 

is 

Ji r~· 'l could b€~ 

f luenced by several· 1 ;::~ LLt:ces : t:he and filling thf; 

acent. I<:i::3T1P - lot: tl1.e opera ons at the 

pla orrn.,. ahou 00 

Lruck opera. 

Dur tb.e l, 19 7 J.. 1 to t. 15 r 

a. 15A non- ·di th an cal 

filter was used to tor COo 'Th:L-:i i the EPl\ · f erenc~e 

rrhe data .is lected once ·rn.inute is te1c=:.meterec1 be,ck to MPCA 

offices for reduction. tru.rnent J_fj well tained 1 and the 

ta shou be reli leQ The data must be corrected for the 5 ppm 

off set and the rnoLsture interfe:cence,, 11he Beckman correction 

factor is l ppm for a 3 2 rno1e percent H')O contE~nt .. 
,<~ 

Qv.a l:i. ty izer was used to measure 

tot.al nts on the f st two months of 1972 



instrument is not adopted by EPA as a reference method and has 

ques tionab lf::! 1 its tion was discontinued when the 

:pump failed., Presently ct McMill21n instrument using the dry 

cherni1urninesc«3nt. technique is bc:;inq in::-3ta11.ed o 

., 
D., I,ocal ~)ta, No, 2 

No. 2 is located lis Pu~b1ic 

Health Building on the co:ener of :F1ourth Street a.nd '.:Chird Avenue, . 

Minneapolis. Air is sampled t 12 feet. above the main doorway 

one of the metal channe on. of the building- ~Che 

trurnentrJ are loca.tc:2d on t.he tifth f le 

t.he 1 

on. 

f rorn corner of t.hc: 

p 

are 

comrn.uter :cu~;b 

A. 

EPl\ 

ope:r<~l 

rna 

!: 15 30 om 

lan.e:3 

i21.lly dur the and eve:n.in9 

co 

method = with a desiccant to remove water l• c• ,_-, 

i:n the well 

cant i~~~ =J ' c.aJ_ or on terna.te days 

the 

depending on its co r.I'he ta a.re on :,3 t.r ip,=c11·art paper r 

ir.~ manually averaqed hourly r and sent to MPCA .. 

A Beckman Air Quali Acra zer was used to measure 

total oxidants for the 1971~ 72 period. This trument in not 

based on an EPA ·reference ~ethod and is judged to be ge~erally 

inaccurate 
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1 Sta;LJon No. 3 (Dov-rntown ·St~ Paul Site) 

t.e<l on U1f:; co~t:ner of Ea~; l. 1'enlb. 

Street and JYtinn<:-'2sota Street, St. Paul" The sampling pipe prqtrudes 

.from an old brick building, about 60 feet above a parking lot with 

a. 5 0 '"Cctc ca i r flow is restricted by the buildinga 

s led x: cornes mostly from 'O J_ lot. the 

streets whose curbs are out 100 feet Both streets are 

frequently used9 

l\ M:;31\ J_ii r a i::dVE~ infr CO a.na 

used to collect the t:a cl t one te i:nterva1s, t,o 1~.usrus t !' 19 7 2, 

E1 TT.l(-3 to E::cc:nc.c~ wa.;::: :c1ot:. used.,, 

the 

s 1 l '/ (]3, 

t:.o MPC/\ th n.o c:orJ::·ec:.: i(Jn 

The new ystem is o :L cl ~~ 'l E-: tern. 

without the ref stern 5 inaccur<:tt(~, 

Data to 1 be lJ. zecI to re1a. ve 

d 

Gener 

co total Cla.nt concentra ob at the 

three stations dbring ax i od f r·om. 1 l 1971 

30 June/ 1972, been ewecf and Ozone data from an 

independent EPA study are presented for s and ison 

In ad.di t:ion 1 :3 and ly variations for the period have been 

examined to f1J.r define the:; problem. and to provide quidance in. 

developing conti:ol strategies 



b co Data 

O:ne:·· CO a.re avai or1 u t:e~c c 

for .the downtown Minneapolis and the downtown Sto Paul stations, 

making it reJ.atively easy to obtain 8-hour averagesa Data from the 

()U 

to te h CO co11.:.;l::.:;:n·[:ration 

exceeded which ·wa:s the rne;:1sl1red at the 

Minneapolis station, the associ n~,hour 11123.s calculated., 

'CabJ.e II hi t one·~hour 

and 8 CO concent .. ra obs 

1971 ctn :c i J1 sr t.h 0:: en. 1970~ ich 

pe:ci t.::i.t.ton :P 1Em 

1970 ·the 

ve 

to n.otE::: tO.'C;J 

Site a:nd Dovn1 t:ovm s s F'or i' t.h1;:.; h t co 

conccntr t at f; t:a on::; 011 

197 II B5 t»J·1ro 

in the :EoJ. ::i.11u~: tTa.tc.:;; ~3 g-ood 

to the 

II B3, II B4, II BS II B6 a.1.::f2~ t.he 

urnal concentra on on cal of e ;3F~ason the three 

stat.ionso Since data wex'e not 1 le from the Downtown St. 

Paul t:e for 1971 1 1972 data are presented. Examination of 

these dat.a. show that the 

ment as to the time during 

II B4 illust.rate;::; this 

Fis-Jure II B2A 

r(.:.:ql.i.ired in 

1971,, 

x A. of 

tors are generally re1ative a9:r:ee~ 

ich peak concentrations occura Figure 

concentrations for 

ral ister, Vol 36, No. 158, 

II ·9 



T'ABLE II B2 

HIGHEST AND SECOND HIGHEST CARBON MONOXIDE LEVELS 

(Values are in Parts per Million 

Dl\111~ SOU:R.CE 

Non 1 ·= Mid·way 
v "l '1 

:! ,l. ... !une j 7 ') 
.::~ ) 

No 
,·) 

C~I 

·> t::. 
1 r~1 

l 1Ji1ne ') 7 f 

oc~co 'JO) 

Station Noa 3 Stu 
(Jan ,, y 7 1 ._, ,June v 7 2 ) 

.,.,. I<fot Cctlcul form 
ta,, 

in 

("I 
\ _'L, 

{ 1 
\ 7L 

HIGHEST (ppm) 

1 Hour 
(Date) 

35 0 8 
1Jc>•> 71 

,, 
0 ") " 

10~-· 7 1 

17 ,, 5 

) 

\ I 
) \ 

8 Hour 
(Date) 

"'J 6 2 ~~, " 
l 71 

1 () Sl 0 Q 

\ 

J 

11 11·~ 71) 

(1 18"J72) 

a.vera9E: bc:::cause 

l?la:n 1 Table 4,,1 

TI 10 

-1 . 1 ) \ o .... ume 

SECOND HIGHEST (ppm) 

1 Hour 
(Date) 

27,2 
( 11 1'.,) 0

'" 7 ], ) 

?. 9 b 0 
(9 2"'71) 

2~L 0 
(11 17"='7].) 

14~0 
( 2 -~ 1 0 ,-4 7 2 ) 

8 Hour 
(Date) 

2L6 
-" 71) 

l7c5 
( 11-"' 1 0 ~" 71 ) 

1.ec.; in 



H 
:~ 

i--' 
l-' 

Site 

i·-,11?CA 
No·. 

Isc;ca_tion 

SAR~OAD 

l'10., 

24-
901 I:!.. 2260 

* 

-022 

S lar d2~ta 
s t:arage, and 

}~ 

1:A.E·LJ3 I I B 2221 

C.Z::i.RBON 1Yl0NOXIDE CONC31'TJ:"R2\TICiF,iS AT DC};i'{L?IC::TI\T I1UNNEAPQI.,IS S 

.l .r 7 j_ 

P.3L~~cs I>er 

l•J() ~ o:C 

y s 1-<t-Io-JJ:.-

-:tc3 J-1ir1e 3 0 1972) 

I ·0n V() 11J.rr1e ) 

Values 
1 
Sec~or1d~ 

~ -
\ ~],e.__;~ ue.s 
1 

·~~~~~~~;''-----~~~~· 

.!­
'-

G~Hour 1 8-II011r 

Anr1ual 
71,,-..;-'-h 

t n~~~~<' 
1 
I . 

Standard 

I-lO·UT l~y~ 

-Values) 
______________ .,, ________ i ____ .. 

...., . ..., 
:;, .J • =:_ 8 c 9 29o0 

479~0 4980.,2 11/10 8423 l 
..)... 9 2 

71 19 1 1971 

·-----~~----------.,_.. ________ I _______ ,.._~ 

17 <' 5 

11/10 
1971 

5eJ 3" 30 

Geometric 
Standar~ 
De-v-i 2~ ti C1:--i 

SCL ClJ} 

I:-Iou.r 
Val us::;) 

Ji..~ 9 4 ~ ~ 

for Midway a.n.d Dm,.mto--;,In St,, Sites req1~.ires 
1 the 

extensive additional data prepartation 
analysis and will not be available of 1973~ 
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':I1lw period November · 1D v., 15, 19 7 r is ve~cy impo:r:tan t 

t. and s t and 8~hour average 

CO concentrations occurr~d at both the Downtown Minneapolis and 

.Midv,rn.y Sites G Figure II BB shows the one~hour CO averages for this 

;} a. concurrent meteoro 1 tions of 

ct:.icin ., 

These data were obtained from the climate cal su.rruna:ries measured 

at. the 

concr?:nt.r a 

C~OD. c: C~.n. t.r a_ 

1 

apcl1i.s St In ona1 

pa te~rn tl1(; t.wo ta onr:; Ts very 5 

'l 
.(. tes ~o~e at the Downtown 

d c1Js ::::c~d .be 

Dur nq the t T 0 
.. L r..~> 

co 

T.h.c: 

1 

polJ.u r:;.n c·a:n is 

cu 7 n th(::: 

10 st: the 

t .. and d n:i.qht. 

t.J.1 t11r:u1 6 

c:;cl. (_:::ons 'J:li.c:; ~3ecc_:.nd t OCCJU:L 

9 ~ 00 P ~ jVL on 1S vias pre::;cnt. 1 1 

tl:u:.·es dec.~rea.sed ..... Becau.;::Je of t . .he 

evenin9 ea.L t. le ated over the area 

causing the high CO levela 

II B9 pr· 12sents a ~::nmnnary of the diurnal variation 

of CO concen in .Minneapolis for 

ea.ch C)f t.he ,July /1 1972 

II, 0 



diurnal pa.t.tern is si:cniJar in a11 sea5::o.ns except for the fal1 1 s 

arnpli the f can be :rn:Ls~-· 

leading because these latge 8-hour concentrations only occurred 

a few times in the fall, specifically from 10:00 P
0
M. to 6:00 A.M

0 

concent.r.°"'1. nt ~3 .i 0 1 c t.h(::! 

n9 c1r~ 

persists through the night when poor dispersion conditions 

st,, 1-\ r ~Li.18 ].;;,:-; during the co1mnuting hours 

u:t'Ila 1 and season.::tl 

JI B3 1 which 

n1ont.h" ard of 9 frorn 

Dl).r in~J al. 

in t. 

c,, T1ota 

on f rorn t.12.c::. Down~~ 

J.S data f rum s ta on is av lable 

C()ttcnr1 tra. d.ata 

th wet EJck:nv:tn Acralyi:~er),, 

II BlO is a plot of the c:~nt 

concentrationo Al the \/a. rizu1ce t because the sky 

cover varied, the con c r:~ :n t l:· a.ti.on s OCC1J.r .:u:1 

the ;:-:;pring and :3ummer months solar r :La.ti.on is !:t10;:: t iutense .. , 

The standard of 0.08 \·.;ras excl'.::<.:.:ded just c:i. few times duri 

yea.r; :::-;pe cally, July 5 - 20 1971. 
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of ozone levels in the Minneapolis~St. 

Paul area was arr out: 1dit.h stat(:! a.ncl. Local 

agE!l"1cit.~s for the months of July througJ1 September v 19 71 Usin9 the 

dry chemiluminescent reference method specified in the Federal Register, 

Vol 26, No B4, il 3011 19711 l~, ozone conc::~nt:ra on~;, Y.,vere 

measu:r·ed con. t.ha t 0,08 

once at 0,095 a.gre;:'5 th 

the f e 1v·11 ~::: tand<:"1rc1 1;Ias at r.1ov1n t.ov/n 

Site the wet /1 tot.al 

VJ'hich norm.a 1.d sJ.i.gb.tly 

o•hnnr 

dur-

on is 

II D /I . u·_,; 
1 
Li . 

1 s Site 

fortnance 

ch t.he \/alue ()c:cu:r: 

131 

1e~s II BS II B8 ent. 970 

hydrocarbon Quali I\eqion 131 

and Rarns col:t:n es the twc most populous 

Tbese T J.i:3s "v:rere from th12 Emis.::,; J:nve:n 

Implementa each :.:1c1urcE".'. 

from the Imp .P u.c:;.c~d to proj f-~ct 

c• 1::> 

II fsl1 p 

t !: 

t.hi2 

1971 1 the 

J'\ ir 

c:nlar CO 

in 

re9 

sot.a' E:i 

'lvere ·::3.lso 

ssions fo.r 

both 1971 these years are also 
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HIGRF;S 1T .AND ~3ECOND HIGHEST OXIDl\N'I1 LEVm~s OBSEHV.ED 

Nl1 DO\f\T.l\lTOWN J:iUNN'l;;_APOLIS sri:E 

Station 1'To, 2 = Mpls 
(July, 1971 - June, 

(~July 1 1971 

72) 

9 71) 

JI ·25 

114 

OQ095 
one) 

"100 

,, oao 
(0 one) 
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HYD·RCCARBON EMISSIONS FROH. NDN-~\~CTO? .. VEHICLE SOURCES FROI:'[ HENNE?IN .AND Rl'Jl.tS!:-n COUNTIES 

1970 HC 
Emissions 

G:cm.ri:~1 Fc:c~crs 

19 7J_ -r ("''";'~ l_:;: .:: ; 

-; 
Sources (to:::.~_lyr) __ J-_: __ _ 

Fuel Co~'..b~it=-tion 

Res j_de.r-1t: j_a l 

Comrnerc ial & 
L:.s ti:::ut ional 

Indus t:::- L::.l 

Po-:~:re:: Plants 

Process Losses 

Solid Waste ~is-
pos2;:_ 

Railroads 

Aircr2ft: 

Handl 

Evaporative Losses 

Tota (tor:.s 

~-61 

197 

966 

2,879 

25 ~ 23 6 . 

3;-21..7 

: ' _..:._ :r 

517 

6,1.95 

18~270 

69· ;. g.::;3 

lc076 l. l30 

l ~ 054. ~~ ~ l:-4-5 

L!J.39 l~3C9 

1 rnc 
- ('- ~·-·_,1 1-~309 

le02 ~213 

lt'Ci.8 J-'"~~33 

1~021 1 ~ ~~s 7 

l ~ GL~2 i_ ~ 33L:~ 

1~035 J_ ~ 2 72 

l .. OlE el33 

____ -..:.::..:-.:==::-,.:.-:::-~-:::::::::::::::::::::.:::::::::::::=-===::::-..=::=:;;:::-~...:::::::.:-~~-------·...::..~:.::..~.~ 

Projected Emissions 
As no Control Strate-

lied 
J_9'7l 1977 

496 521 

208 285-

1,004 l ~ 2 rS4 

2~91 91 3 ,·7 69 

25, 9L+3 30' 6il~ 

3,2 s 6l~S 

528 598 

l2:!ltl0 15 ~· 888 

5 :;L:-12 7' 880 . 

13,599 20,700 

71, 866 85 161 



C 'TI<ANSPOWTATION DNI'A (1971 and 1977) VEI-IICGE MILES 1:I.1HAVELED) 

Basic data were provided by a nmnber of cooperating agencies, 

particula.::cly t.11 .. s 1rraff ic Bureau of. Departrnr2nt _of Public ·works fl 

City of Sto Paul; the Traffic Divis Public Works Department, 

City of l ~ the ~win Cities Area ~~ansportation Program and 

its participants (Metropolitan 

Metropolitan Transit Cammi sion, and the Metropolitan counties and 

municipa_lit-ies) . 

The f o information sources were used to estimate the 

present:. 

S t.C) 

( (~.) 

(b) 

( ) 

(d) 

( e) 

( F·) r 

l,, Es ti.ma. 

of tra.vel 

1970 

ic Volume F 
1969 1 T! 

t.o 

r Ci 

D<l on Motor Vehi 

v 
Districtr 

'J:raff ic F in 
l\:vera.g-e One HotLL. 

Data., 

of VJYIIT in 19 7 0 

The estimation of 1970 average dai 

Cen ctl BUB s Districts (CBD 1 s) of 

1 

the red 

ect the e travel 

of 

St Paul,, 

City of 

f ic the 

St<. PclUlr c1S 

J ·vu11Jretf;:, 

Ba.sic differences is data preE:enta caused slight vari in 

method of calculation 

lis CBD 

·J:raff ic data l 

I I .3 0 



magnitudes on city streets as the average one hour volumes of the 

12~·hour period between 6: 30 .7A ,,.M .. to 6 30 P "MQ in 1969 1I 1hese 

street· volumes VJ"Gr·8 ccinverted to vc:hi(:le--rni les by multiplying by 

the distances between intersections on the map The average hourly 

vehicle-miles thus obtained was to 24 values by 

mult.iplyincj by the fa_ctor 15, 9 derived by the Minneci.polis rrra:ffic 

bD St Paul CBD 

1r:r:aff ic flow data available for this area w0re in 

1i 

1969 t .. o 1971. On thl~ a.::~;::; t to 

19 70 { \l() on 1 link 

distance-:: to ob 2 4 hour VM'T T'he su:rn of all link VMT vs 

c 

'folume m<.1ps the cit.ies of 

and St. Paul were a 

planning areas to the data shown in Figures II.C.l and II Cc2~ 

L:Lnka.y(~s on these rna.pr::J were cate9orized. a .. s "Fr t.er ::3 t.a ten a.nd 

5000 t.o vw :Jtreet:.::; ftl 

fJ:oxn to convert ADT to 24-hour VMT 

cat.egories., 

d Conversion of 24~,hou.r VM1I' to 12~-~lwu:r' VMT 
~-··~--.=--=----------,_ . .,._~---~"'----..-........,_~-.... --=---"--· -=------.........,....,..~"'---==---~-~..-,,--,,._._..,...'--"='..,,.._._,__-...,,-_=--'""'"'~;r-""LJ='"-~.-.-~.-...., ... ~ 

l\. convc:r!:·;ion factor v1;:Js dc>.r for this purpose us 

expansion factors developed by the MinneapoLLs f ic Division for 

· CBD traffic 1.Pwo f a.ctors ·were used Q The factor for converting 

II 31 



FICUP.E IL c l TO BE Plt.Ov:umn 

! . 



F'IGUPJ~ ,, C" 2 TO T!E P'RUVIDF:JJ 

I I ... J 3 



average hourly volumes to 12·~·hour volumes ·was 11 12" 11 'J".1he factor 

used t.o convert: honr1y average to 21.l-hc)tu· volumes \f\rc-1::::1 H 15 Q 9 11 

1rhus the convers factor to con\1ert. all 24~hour \11\'.CI' volumes to 12-

hour VM~C' volmneE:: 

E 

~rhe 19 70 

J' c• -,,:. 

12 

15 9 

19 77 rr:r-e1.vel 

were using information on 

perf~on trips t.a a11d asts cor:i.tained travel behavior in-

t 

The following data was ob 

P(:rson= 70) ~1,0951'000 

Pers on.~· t.:r ( "! 00()\ 
~ •. 70.·/ 

6 72 rOOO 
10 ••O L 32 

SfO~VirOOO 

Therefore, the linear ann grm .. 1th rate is 

0 <' 32 
or 3.2% per yearo 

10 

Therefore to expand 1970 base year ta, the following relationships 

are used: 

\7Jlf('1' J3 (~'.'~ ~~ (:::, Data ( 19 '? 0 ) )( l u /l 
·--~~ Vlfi' ( 19 7 ;?, ) ,, ·-::·~ 

VMT J3a. E3E~ Dctte ( 19 7 0 ) x l ~ 

') ') 
/-_. l.=,t 4 ~··--- VJVf)' ( 1 9 7 7 ) 

T ~,. 3 4 



3., Vehicle 

1I1he ave.rage vehicle mix in t.he traffic stream was based 

upon information from the traffic division of the Cities as 

folluws ~ 

Li~Jht automobiles, 
taxis r and liq ht: tx·ucks) 

Heavy Duty (include::; rnediurn an.d 
heavy trucks) 

Oth<sr ludes 

4" of T'r2ff.ic· De:nsi 

ts 

Ste Paul % 

92 ,, 5 90 0 

6 () 8 !5 

1 1:; 
(', .....,. LS 

100 <· 0 100,,0 

obtained rn.easur ing (with a planimeter) the area of each urban 

2:Ctivi s t.rict and the CBD s ,, The VMT of 

facil.i ty ·w2:i_s divided by the an~a of each district 1rhe rE.::s u1 t:.ant 

traffic densities are shown in Tables II.C.l, II C.2, and II~C.3. 

II···3'~) 



Act:Lvit:y 
District 

57 61. 
52 
53 
Slir 

55 
56 
63 
61-1. 

6.5 
66 
67 
Gt) 
69 

/9 
80 
81 
82 
83 
89 
90 
91 
92 
93 

Mi le.s 

2 ... ?. 
5 2.8 
~) 
t.) co 
,-
,) ' 
1-
._) ~ l}.g 
[" 
.) 96 
1 !)/j.() 
5.,. .~i 6 
5 0 60 
5 20 
!1. 08 
2 60 
(: 20 

0 8 
6, 00 
3 12 
b GO 
.3 ?O 
() 88 
J (' f c,q 

u • Lt8 
l1- /1.E\ 

7 2f) 
3 80 

TABLE II" C ,, 1 

FREEWAY/INTERSTATE 

1970 
VMT 

0 
0 
0 

118 900 
!+9 ;1 '350 

190 
~· 
990 

113 
' 
520 

') "/1 t..L . .., 700 
~ 
(~00 

103 J 900 
J.03 5· 9 Cil'l 
90) 900 
9 lJ > 900 

2.0 :I 
(1CO 

)0 '.;01) 

i L '.! U/Jl 
5 ') 

·~ l :l ~!.80 

1 66 ., 800 
196 } C '1D 

·-,q tiG:.J I./ ) 

B/ 
' 
07S 

73 :1 ')00 
7 ~ Yi!i 

0 

1972 
\71'-'lT 

0 
0 
0 

L2 6 S:tO 
r: ') l50 .) .I J 

qn·> ;;, J.0 L. \) ,) 
~· 

uo 790 
2:~9 ? 000 
100 ~ (:)')() 

llO 
~ 
:)50 

1 lO '!· 610 
') (_) ~ 720 
96 ' 7:?0 

2 'i : 900 
'·) (, 

) 0:30 
•j( 590 I .J 

" 
:) tJ 

? tJ90 
J 7 7 9 t,. ~-\ (\ 
"1 1) 1) :

1 f1(i 
" ) 

;. , l)UO (>If. 
~ 

(l'.i Li'>O 
}:'j 

' 
'.'.(!(} 

} :. i~~ l 0 
0 

II·~-36 

197/. 
VMT Per 

, MU1:: 

0 
0 
0 

25 :• :I co 
(\ 
:J /00 

311 
~· 
100 

B(: 280 
Li~~ J 'J 

17 ;:. '.''/0 
I').,, 
I • . l (JU 

n I' lIO 
'-l'" :2.00 -"I ~ 

15 ~ 6()0 

2. 7 l100 
1 b (JJ 0 l ) 

2>)0 
f\ ;• 

1;0 
.'! ~i /, {,1 \'! ., 

:rn / 
? q. 1.0 

2? JIU 
f) . s·/u 

1 
., 
I '!1 ()() 

l 
~ 

()}(l 

(.1 

19n 
VNT 

0 
e 
0 

j L~.5 
'l S30 

Ci 1. :u~o 

?. ~~3 
? 770 

13g ::. 950 
275 > 000 
115 790 

"' 
127 ,.. 1130 
] 7- 7 5 2:50 
1.lJ 

' 
260 

J 11 ·'\ r· {' 
~· 

/_ \.)';_) 

2. 5 ~?00 
110 

~ 
'.)30 

fl (i , 9 ~,o 
(1 ~) 

! 
;2:,.:0 

?01;. ;. l\;() 

2.Li 0 ; 700 
(\-./ iJt:o 'Yi 

/ ., oc) ... no 1 
' 

['.'.) :1 
i) (.,() 

9 I OOD 
0 

1977 
VMT Per 

,, Mile 

0 
0 
0 

28 
' 
880 

11 
' 
160 

39 
~· 
220 

cio .;,,· 2.50 
li.9 ... (~. 6,0 

20~ 6b0 
2/; ,, L~60 
31 190 
l{.2 ; 790 
1 I 950 I ~ 

31 ,t'i.00 
18 ,.l120 
?. 7 5 870 

9 ' 880 
63 ) BOO 
3f.. 

) 990 
25 

' 
(J 
u 

"} no I 

' 20 ' 080 
l J 

21~}0 

0 



Urban 
Activity 
Dis t:cic t 

5'7·,61 (CBD) 
5 2. 
53 

55 
% 
63 

65 
66 
67 
68 
69 

<" ns 
79 
80 
81 
B2 
83 
89 
90 
91 
92 
93 

Mi1As 

2 2. 
5.28 
8 60 
5. Ot'.i. 

5 !i~J 

s 96 
1 /: 0 
5 5 () 
.5 60 
.5 20 
I} OB 
2 60 
6 20 

CJ ') ,. u 

6 ('r'I ,Jlj 

3 12 
6 60 
3 ?O 
6 88 
3 . 8/{. 

13 (1.8 

1, t~.B 

7 ,., \) 
,t.,C) 

') 
,) 80 

TABLE II,C.2 

PRINCIP l\T.J ARTERIAL 

1970 
VI'·fT 

2.83,000 
1 :;; /,. , 7 l1 D 
367?.'.360 
2211 .. f,10 
3~:>:L ,. 020 
28/1. ;• '? iO 

57 :)'.?.On 
335 70 
1n3>gc;.o 
120,sgo 
l?/1.5'.120 
1!H3,, 880 

g;_ ., 500 
1.tJ ~) 

) 
nc:o 

8L}? 3l!,G 
1fi1 s.r\.o 
lS Ci ~ ~;,\) 

309 ~ UCO 
67 

~ 
120 

-1 00 7h0 l. I.I~ J ;J 

1.bl ) i:.\50 
2165 ]9(l 

' 1 () Sl ~-10 /. ! 

1972 
VHT 

JO~~ 000 
1!:3 :1 .J (.!') 
3~)1 :, OHO 
~) J :·} ' ~j l .l 0 
3/3:;l~_r,;u 

3 u :'. : <) () (i 

1_;0 [~l/C\ 

l; 09 ,:·.i .. )0 
2 (_)() 

5 
~~It (J 

12 b) . ·~) 
J~_·:?~.L/0 

1 n>l1. o 
1q\J j, l.) 

('\"/ ,, /00 
20 (\'':\) 

;-) () I 

0 ? 
/ {; 

l TL J 
I~;;. 1) 

L i) :r ~5!;.U 

J:28 
-~ 

7 '; u 
-7 ·1 
I ·- /: > . 1 {) 

'\ un r:.i~o 
~ 

I '! LU y 

? JG !~. / ~ \I ;· 

i.. ~·'. '/ ; b/O 

I I·-J 7 

J.972 
VMT 

1 ·1 ;i OOG 
~~/,·.1·,o 

!;.5 .1 /1. '/O 

:)f'' l 50 
,~:, d ., E~ /1·· C 
(~{ ,.' { I l $ 

I:.; l.O 

~GI 0 
J? _.I; 00 
liO 9'.30 

·f.c<; ., ()C}D 
~) j 

) 0 
r) ,.) 7 tiC l.b 1 

?b (;/J ('· ., u 
r... q 
_J,.'. (J/,O 

7 / ;)' 

JD ~ 600 
11~1 ) 900 
3f~ ·~ i1/:0 
j 1. '> 

i) '.10 
'.:;J (;()0 

:1977 
VNT 

3!+ / ~ 000 
1c,,i-' no 

j!/.?1 ., 5 60 
'/O, 1.);~o 

i: / L <, '.,O 
?"'.}J '} '! ·;c; 
Ji.: f} ')90 
~t _r.~ :~~ ~. 0 S (} 
:t ~~) 2 J · __ < n 
?.:I. ~ (,)() 

].01 
~ OtJO 

;~3 :· :.'.]0 
10~:: 

~ 230 
l (: ., ! /30 
J.91 '1tW 
:) i 

,(·._; l 0 
(; 

~ 
~,o 

rq 
' 1 ~~. () 
) .l 00 

2rJi 
~ 

() () 0 
J.l1 \) 

l HiO 

1977 
VMT Per 

, Mile 

J.57 :, 800 
31;; 2/i-0 
52,310 
SL; .550 
7C\ ~1~00 
:»8,320 
50 J 01.0 
811. / 7 90 
/1.1"2.t:O 
:rn, 3£W 
Tl 270 
70 090 

(; y 100 
. ~18 r ... ,- {' 

' 
.I_) d 

3:5 
' 
CJO 

<') (\ 960 / .. .J 
~ 

59 
' 
870 

5t1 'I 970 
21 ; 390 
J.7 J 1L~O 

41 
' 
990 

36 J 3BO 
')I) 6SO ,,;C• ) 



Urban 
Acttvity 
District 

57 6l(CBD) 
52 
53 
t• I 
.._Jt...:~ 

55 
56 
63 
6!.~ 

65 
66 
67 
6('; 

69 

79 
80 
81 
82 
83 
89 
90 
n 
S:? 
93 

(CBD) 

Ar.ea 
Squa1'.e 
lhles 

2.2 
5 . 28 
8 . 60 
5. Ol.:. 
5, !1.8 
r.· 
~) " 96 
L 
5.56 
c 
.) ' GO 
r· 
.) . 20 
1+' 

!",,,,{-' 
\.}{) 

f\ 
/, l 60 
6 2.0 

OoB 
6.00 
3. 12 
6.60 
3.20 
6.8B 
3. 3.~. 

13.M1 
1+ .118 
7 ., ;~g 
3080 

TABLE II,C.3 

SECONDARY STREETS 

1970 
VMT 

0 
29,160 

no 
7;;650 
9;;810 

30, 760 
6 1~00 

32.? 630 
L1!.: .. :' g:l_Q 
l+.5,1:20 
1 9CG 

7 2t1.o 
29~ 750 

0 
:n, 200 
l 6,. 6/1.0 
.55~190 

;~5, 97U 
68~910 
1, 770 

2H ./1-30 
29;630 
:3 l ~,, :~~ l·; Cl 
~~i0.1 /LO 

( (5 S· 000 

19n 
VHT 

0 
31~026 

1. ~)' Ci .~l 1 
q u, J,:'g,() 

10~.t'.i.3U 

:12. ) no 
6, 8 l.O 

... , l 
720 .)ii·' 

I+/' (,[\Cf 

l+b7010 
LLSIO 

7 :· '/OG 
:n.\l G50 

0 
28 5 9Li.O 

1.7? '700 
Sd:.7~!.0 
~i '/ ~ (1]() 

/'3~j20 

1 1 B80 
:10;::>. 1:,o 
J L ~ .5~'!.0 
·.1 =.\ S· :;:HO 
32,(,/(! 

II 3B 

1972 
V:MT :re 

Mile 

0 
5 ::2'80 
l J 8~W 
l, 620 
'I 900 .L, !J 

5 ,A~iO 
t~ ~ 8 60 
6~2:JO ,, 
u 7510 
9~230 
j~J90 

~ 
960 

.5 ' 110 

0 
!;,. , 8 2. 0 

.5' uo 
fl~ ()UO 
h) r.'iJO 

10, ()(j(J 

l+90 

li. :; :~· 7 () 
:~: .,, (lUO 

1977 
VMT 

0 
35, 690 
18,010 

9 360 
12~000 
"'• ·7 ,JI 650 

7 :,830 
39 y 9!10 

.~ g~;o 

557230 
1Sy890 

8 jg (10 

3G~l:l0 

0 
33 ,'290 
20,,370 
6 ·1 ' 1)~)0 

:n, -;00 
n,1,., 3 :.; o 

'2,170 
JI:. HOO 
](;~260 

:rn j :wn 
:·i, I; i.,r.'I ii 

1977 
VMT Per 
(' uq. Mile 

6 
6.,760 
2 •10~)0 ., 
~f\60 1 

') 
,;.. 

~ 190 
6 ~ ~\?() 
l~ ., S9U ..) 

/ ,100 
9 ;· BOO 

1.0;i 620 
J ~ 900 
~\ ~, (~. t 0 
c 
.) '. g7o 

0 
5,5!)0 
6, .~I '.10 
10 ~ :?.t;O 
9,930 

12,?60 
570 

t. ~· 5BO 
f.~ ~ 0 '.;)() 
,r; ~? ();_) 
9 ., g~io 



Speeds of travel on streets and freeways were estimated 

as fallows from data. and information obtained from tl11-3 traffic 

divisions of the .Cities 

F'~ce Principal 
Inte~states ls 

MINNEf-\POIJI S 
...-....... =>-~-=+~-"-·-~=-~·-_..;.<· •. -'"" 

CBD N,,A 14 
UAD<J; 52 :N .,l\ 35 
u1rn 53 N ,.A. 35 
UAD 54 50 35 
UAD 55 LJJ' _._ ~) =rn 
Ul~JJ 56 L! r· :c _) 30 
UAD 6" .. ) 40 30 
mm 64 43 3:) 
Ulm 65 11 1-;:.) 35 
UAD 66 ~~) 0 ·> r~ _, ..J 

UAD 67 ~3 0 "'i r: 
.. ~) ~-) 

UAD 68 5 ~) ~:y !:' 
,.> .. ) 

UAD 60 _,, 5~:,_ 3 ~) 

3111 ~ PAUL 
~·+"""-='~ ""'-~ ~~=~--""""' 

CBD 
') , .. 
..:>::i 12 

UAD 79 50 35 
UAD 80 48 35 
UAD Bl 4B 35 
UAD 82 48 ~> r--

,) .) 

UAD 83 40 30 
UAD 89 40 30 
U.t\D 90 tl D 3 :~; 
UA.D 91 50 3S 
UAD (' ') LEi --; r-· 

'.:) -~ 
._) ,) 

UAD 93 N Au 35 

·,-: 
11 UA.D 11 means Urban Activity District 

Seconc1Etrd 
Streets 

N~A., 
'Jr:: 
-~ :J 

25 
25 
?,3 
23 
23 
25 
'1 [." 
.t.4 ~) 

2r.: < ._; 

2:5 
25 
25 

N "A 
_, r:·· 
.(.. .) 

25 
25 
25 
23 
23 
"' j=' 

~~· :) 
25 
25 
2S 



D" EST1JYIAT ION OF 19 Tl AIR QUALITY DATA 

Tables II D·ft·l und II D 0~:~ :tnd:Lcnte the emission densities of 

in the J:ii miea.po 1. is and St.. Paul 

as \·.:rell a.s the ot11.er 22 U:cb;:{n Ac:ti Districts the Minnea 

and St: .. Prtul rn.c it an 

for the ye · 1971 and 19T/ .:u:.d include eud.f~ ionB from non-ve:hicula-r as 

well as vehicuJ.:.-:1'.' sources, 

jected o buth the vchictil .c and nc.Hl·"·veh:Lcular ~;onrccf 

:Le ion Control on 

automotive.emissions. 

Tab J <~' 

ern:isston:c; e~;ti:n1ot.(:_·r1 of C[ffbon rnonc>xide Bud 

Hennepio counties for the year 1971 and 197 'The f:o:i ' ' proceoure.s 

as presented :Ln Tables II D~l and II D-"2.. · 

Henuepi.n a.nd Rarn.<.::ey CO and He emissi.on 

totali::i \1Ter(~: :cat:l.oci.d to the: Ji tan 

areas by population. 

Emfssions from solid waste d:lspos 1 (open 

burning) \.vcre not in~lnded because existing 

reGulaU.ori~3 now prohibit such a practice, 



Cl) 
f-;;.l 
t--1 I 1 
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CO emissions fJ~orn the St:" Paul k'lirport ·vite~ce 

added direct to Urban Activity fJistrict No. 93,. 

Hydrocarbon emissiohs from both the International 

and St. Paul airports were apportioned over the 

Minneapolis alid St~ Paul Metropolitan areas. 

b. Vehicular Sources of Emissions 

The VMT data presented in Section II C was utilized in 

conjunction with the automobile age distribution in Minnesota AQCR 131 

and EPA automotive emission factors to estimate CO and hydrocarbon 

emissions for 1971 and 1977. 

u. Nitrogen Oxide Emissions 

Tab 1 e s I :t D ·- 3 to I I D ·~ 5 show th e e rn i s s i on. c, o f n i tr o 9 en 

oxides (and all othe1 major pollutant fJ~om all transportti'l.ion 

sources and the totnl from all sources for CR 1:31 1, Hen .. n.epin County, 

and Ramsey County over the period 1970 to 1975. These t~ables are 

tak.en direct from Minnesota's Implementation Plan. 

d " D i s c u s s :.__ o 11 o :t' E u1 i ;"'=; s i ci n D e n i t: :L e ;::. 

E x a rn i n a t :L on o f 'I' ab 1 e .::3 T I n .,, 1 and I I D .. 2 c 1 e 0_ ~c J. y i n di c a t l"! .s 

that the Minne a po J i s a !l d S t " P au 1 CB D 1 s ha v c.:: 3 i 9 n i f i c a n t 1 y hi g- h 2 r CO 

and hydrocarbon emission den ties than o~her zones in the metropolitan 

areas. This is primarily the result 

vehicles in the CBD 1 s du.ring the peak trci.vel hours o Tl1e one exception 

is Urban Activity District 93 which contains the St Paul airport. 

The CO emissions from this airport were added directly to district 93, 

making· the ernission dr~nsity c~ t:)_::ern.e 1 • 
il .1. 

Urban Activity Districts in the metropoJ.itan areas. Hyc1 occi:cbon 

emissions from the two airport~ because of the nature of the reactions 

which generate photochernica.l oxidants·, were not assig-necl to' their 

JI···43 
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specific zones (the International Airport is loca.t:ed adjacent to· 

Urban Activity Di.strict 69) r but instead were apportioned over the 

entire St. Paul and Minneapolis metropolitan area. 

1977 CO Air Levels 

a.,, ·Relating Air Quality Data to a.n Appropriate Emission 
Density 

Table II D-6 presented below shows the highest 8-hour 

average CO concentrations recorded through J~ly, 1971, at the Down-

town Minneapolis and Midway Sites. Th6 St. Paul _monitor was not 

considered reliable and so thes~ data were not i.ncluded. 'The value 

of 26.2 ppm recorded at the Midway Site was the highest reported 

by either station. However, b~cause of the extremely low CO 

emission den ity in the area of the Midway Site (2380 kg/sq 

emission densi{ie :Ln the. t.\·J"o 

CBlJ a..:ce <J.;:; 12r"j(l(J /sq mile/12 ht.)U:c ) " '1Ne :Cc:e1 t:h.a.t localiz,e.d. 

effects such as the nearby trucking oper tions and parking lot 

and/or meteorology contributed to this hi corice:ntrat.ic)n levr~l 

W f) th ere f ore c on c l u de i.: hat i t v1 o u 1 d. b 0 hi 9 b 1 y u n j us t i f i e d t o 11 r o 11--

b a ck It th e 1 ow· em :L s s i o n den s i t y 1 eve 1 o f 2 3 B Cl k g / s q r[d. 1 e ( 1 2 hour s ) , 

by the 65.6 percent figure shown in Table II D 6. 

The maximum value of 18.9 ppm measured by the Min-

neapolis monitor, on the other hand, is located in an area of high 

emission density iri an area representative of the true urban CO 

problr_:)rn" ~['bus 
1 

vie ha.ve ~::;elect.eel the J_8, 9 pp:rn '.lalue at Minn.eD.poJ.i,s 

as the basis for roll-back. Appendix A provides further justification 

for selecting the maximum value at the Minneapolis Site. 

u ti 1 i :z, i n g s u ch a r o i 1 ... b a ck , 1r a. b l e I I D ·-- 6 i 11. u s tr a. t e s 

t:J.1a.t a 1)?.,4 percent reduction in 1971 c=:niir:sions iE.: reqn:Lrcd in the 

Minneapolis CBD to ·meet the CO B·-hour ambient air quality standard" 

II 47 
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The Federal Motor Vehicle Control Program can achieve 48.7 percent 

reduction, with the remaining 3.7 precent dependent upon the ap-

plication of traffic control strategies. The safe emission density 

level of 6,100 kg/s~p mile (12 hours) (corresponding to the level 

that is achieved with a 52,.4 percent :reduct:.ion in Minneapolis CBD 

emissions) can therefore be utilized as the reference value in deter-

mining whether emission densities in otl1er zones will result in 

acceptable or unacceptable CO air quality. Examination of the 

e :::: t i m ate d 1 9 7 7 to t. a l e :mi s s ion dens i ti e s shown in '11 ab 1 e I I D _, 1 

i n di ca. t e t J·i at a 11 ;,;:; o n e s v.r it h the ex c e pt j on of L h e t~ VJ o CB D " s ( and 

zone 93 ·which contains St .. Paul airpo:cL) will. h.:=ive ernis~1ion density 

levels well belo·w this 6,.100 11 safen va:i.ue" 

b, Calculat.Lon uf 1977 I"-ir 1:L 

'.Ch(:. pc j cte l 9 7 · i CO a :!. r q n 1 :t t: y d u i c.t \·? i th o t a p .P 1 i c ;;:: ~ 

t. i o n o f t. r i:1 n s po rt at :L u n c o n t. r: .. o 1 s t:. .r: a t i:_::: g i e f'o c El n b e c a 1 cu 1 a t e d 

the follo'ding equat:ion, using t.J.ie Mi.nJ1r:.:apoli:-:-; Dir quality and emission 

density dc:tt.a discussed above~· 

c71 

E71 lv1inneapol:i.s zone 
E 

77 
Zone A 

1 C 8 l ro ccinc~ntration wiere - -~our average ~ 

E rn i f:: s :L o n ( .,. " rn.i1e 

(
,., 

.. 77 

Zone X 

(ppm) and 

'.rh (c,/v) ~~tio -L~C)1- the Minnea1·.·.)olis zone io equal to: -"-" 7 l'- c.. - . - .. . . 

18.9 
2,822 

. ,. . '.,, 3 
l..41· x 10 
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Figure II Dl shows the projected 1977 CO ai~ quality for each of the 

Activi Districts cornprie the HJnnea.poU.8 and St:, Paul mc.tropoU.tn.n. 

areas, Th:Ls f icat<.:od that only thE~ two CBD areas E!xceed the 

9 ppm 8=hou.r averE1gc CO stand (except fo1' UAD 9.3 'i._1h:l.ch hm; large CO 

emission levels from the St Paul airport). Consequently tranB ion 

control s are necessary in the two CBD areas to achieve the CO 

s tanda:cd by 19 7 7. Such s trateg:Les vlil 1 be needed to ,:1 .. ch ievc:;: 

•. an additional 3,./'%. reduction in total 19'?1 CO •2m1rw:Lon8 

in 19 .s n.od 

• an additional 3. n::'duct:Lon :Ln total 19/':L CO emif'.1E~iono 

in. tho St" Pan 1- CDD 

w·:Lt:hout Dppl:Lc:J.t:1.on of :Lon 

control Hotor Y./ehicl Cont l 

19 a, Th :ts :Ls: huw1.1. irt Ta'!) 1u TI Ll ... 1 

the kg/sq rn.:L1e u~~ hr:::). 

3 ,, ls 

Table II D=7 presented helm; Ed10».1n:> the h st 1-hour average· 

oxidant conce.ntrati.ons recorded throur;h ~ru.Ly 1971, at the dGwntown l\1inne.a.·-

polis and Midway monitoring stations. Table II D-7 indicates that if 

the. ional rollback te is appli~d to the hi t ox:l dan.t 

emis ion r:cdt:cc:t ion is rm1u i.x·ed 

:Ln the are;&'. Hhose ernis s ions ca.used t:h:L5 h.igti. c.onccntra t :Lono The 

hydrocarbon emission densities for l::he :Minneapolis and St* Paul metropolitan 
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I ( 

TABLE II DH 7 

SUM1:-1P.JtY OF HIGHEST l ~"HOUR OXIDANT CONCENTF'ATIONS 

Us 
CBD 

St .:_; PDul 
ClJD 

Mi c1w ct":/ 

Are.a 

High 
l·~hr 

Oxidant: 
L(~Ve l 

0 ' l 1J'J-

Not 

Date 

'l/'71 

lt.\~D. 1:0.blc., 

0 " 095 S 1SL1.!lit<::! ·.r:· 

1971 

II 52 

Percent 
H.educt:Lcm 

Needed 
To 11.u~t 

S t and .:::t J:·d 

29 8 

15 8 



the most significant hydrocarbon emission levels by at least a 

factor of 2. I t i. s re as on ab 1 e to as s u rrt e t. hat ex c es :3 iv e o :?d .. d ant 

concentrations in the Metropolitan areas are the result of hydro-

carbon emissions from the CBD areas an<l that emission densities 

in the CBD's would have to be 11 rolled backrr by at least 29c8% 

to achieve oxidant standards by 1977. Table II D 2 shows, however, 

that· the Federal Motor Vehicle Con~rol Proqra.rn wi 11 acl":ieve this 

percent total hydrocarbon emission reduction in the CBD's; 

% of 1971 Total Hydrocarbon 
CBD Emissions Reduced 1977 

M.inneapo LL s 30u1 

St:.." Paul 29 9 

Consequently, transportation cont1ol stxategies will not be requir a 

to achieve the oxidant air quali standard by 1977. 

IT "'5 J 



E. CONC LUS IONS 

In sunm1aLLzu1g the above 1:Jubsectiot1s) the :follow:Lng conclus.i.ons 

have been derived: 

1-hr average oxidaut air qual standarrls will be achieved 

by 1.977 with the hyd:r:<ocarbon ernission reductions obtained 

front the Federal M.otor VehJ.cle Control In Add:Ltion.1 

the li~atiou of control strR lar 

ad1ieve fuJ.::·th.e.<e emiss :c: educ t. :L on.s · 

we crn1clude, therefore oxidant air quali 

can chieve.d 1.97? i.n the Minnea. 

pol:U:e_n, fn~e.as wiLhou.t the. lication 0f trans ti on 

con:t1:o:L 

l:L 

CO <::mJ.S(~ i.on 

reductions obtained £1:·0111 tbe Fr:~deral lvloi:or Le le Gen"· 

trol II Dl sho-r:rn the projected 1'-JT/ ai1' 

qual for each Urha.n Activity n i~; tr :Let ,cmnpr is the 

8-hour averRge CO air quality standards will be achieved 

by 1978 in all areas of Region 131 includ the Minn·~ 

eapolis and SL ]!aul CHD 1 s 5 wit'.h the CO en1ission reduc~~ 

tions obtained from the Pt:·c.lcral Hot.or Vehicle Control 

PrograDL. 



The reduction i.n 1971 crniss:cons needed from Transporta~, 

ti.on. Control S'txategies, to achieve the g,_,honr average CO 

standard in the: lis and St. Faul CBD's by 1977 

are as follows: 

Reduction of 1971 emission dens 

CBD 

lis J,7 

·st. Paul 391 



IIT. 

mode of the o·pera 

Le• L 

Cont.:ro 1 the 

0 

j •. Inc1· 
.::i.nd 

-I ~3 J.C)i·.1. con 

t.lJ.JOn the ten r Of tJ·, ]~1' U'.)(_; / 

n<· l ·1 L1·' ·i o·-1 J; .J .... . . . L. ·- .. l . co11t:i~ol d 

travc-d. r 

t?Ct: J. 

./ 

. { ~l.i''D.' ) 

.!. 

:.) 

t 0 tJ•r::.~ 

ces and 

Lb. the: 

on control dPv c0s 

·1.n 

r,IJJ 

(_ ,· ,:) '· 1 i 

'I'll 

t.i 

L'l 

lJ.ed un. n 

txict10r 

pr c~n.t f 

Ccmt.1 .. ·01 

t.c3J_ .. L t.2 to L<'tl 

au 

a.utornobi 

r;J_ 



period motor vehicle inspection/m~intenance and retrofit of older 

cars ·wi 1-:..h L-_c c ····:rn,::_:i_r l.1J on cont:rol cl(~vicefl a.re ca.1 of ap~·-· 

proaches being cons ed by state$ and :rnunicipalitieE:: l\nd 1 in 

some areas, these are being applied 

Str 

ere as 

r: 
.L t.L' ,1.t f 

sio11 12vels 

5, the 

reeu.lt. in c1c~-' 

l::.he a.ve:c;.::i.ge the 

21.nd by decreas the 

travel the nu1nbe.r· of s ~~~ 7 the idle=· r t.he acc;eleration 

[·. t.irn.e, 

sonle J. in. 

t.s:atf ic ii.CJ a.n.d t. U 

rc.3rnova1 u f c:onf 1 

').10PI ( ].:1r i. 

Safety) prograrusu 

l\11 of t.:hc: ab0\/0 CCYCJ. TO s 

i to Mi.nne ota 

polit: a1 

fie~ tr 

.. , 
_I_ 

volve 

on:3 t 

cular t.r;:-i,Lf 

IJ(J l·• 

t.o 

for t11c~ir 

ici one area 

prove ineffective f:;i·ca.blt'>/ or ~l:::~n nnt:f?n<:1.ble i.n i'Xr:tot:he.r 

a.rea,, CL S lr' ~:;t.ra fl()t bcj as f ec 

t::1;::; .J. of i c21reful <]ned 

and Pric1:c to E~e or eval nq str ies 

tai J.ored to th(~ Ji.tan 2\rea a br f scussion of selected 

1.8:3 J~S 9 uncl foc possible future consider-



on., J.es ~1c:J.ecLc~d be 

t:able 9·7·1 11 as oppo:::;cd to s l1z1ving an. P.f feet 

:Ln the lonq~ b.::·rrn only o 

Den~3 i of travel is 1ne21 .. surecl vehicl les per ::-:Jqnare 

mile 'J~he ref or<:~ t.11c;: ~Jene:r a 1 C>f ;:_;e st.ro. ic~s c:o :ce<J.u.c(~ 

ellccl.°' The 

t. t:rc) ub le:: ::.iome t.:r· CJ.Ve 1 t generates peaks 

in traf f i in the J.1·1 

cl. ll.Y' -, 
--'· ·[:. clVi::ll 

:L Cl)}·' 1:.o 

t:h1:0 

ca:pa.c 

k.··l--::,.· ile 1 C' .1..::> i:: J_ ··:i.cnl:. oc 

(.) · :n.n.(::::;::;o ta" 

1\1 t:l '.3 .::1.ppr t.E~l~l 1-~h 1·1< i.ng 

J rnc1rc: peopJ1-~~ 

1 J)ub1ic Tra·(1.::J it,, 

One rnc:;ans of concc:.:ntr;J_t rnore into · z;.n <:~~:[ f i c t .. 

v lie tr· ans it,, 

mo eqltiv 



automobil13S ir:3 OVE:~t' 18 t.:Lmes a.s. efficient in meeting work. trip 

li.avc: been G:.t:tc:mp Jn any 

rrhose whic.h merely incre<:lse f i::c~quen.cy of serv1_ce v or reduce 

ex·Lst.incr fares do not appE::ar to successfully compete ·with the 

cnro.fort jl ava.:i.1 li o:E n1c)v:::::ri-tent. per 

CE~ 

\Iery f le.:; Inanner ir1 the collect. st ibution es of 

the tripv cannot offe:r the door··t:.cY·door tr at.ion .sE~rvice 

of the private automobile 

An o:C' Bus Transit operat on 

the North(.:::J:" n.J. 

Distr ct. 01~ Co1 a area,,, 

\/a:n e C> 3 0 tni:tJ_tlt. ~~; CJ\/C C i 

0 

ot totdJ. Cll/C:l" ., "al h a. 

th:r:ee~":y2a.r Urban· c1r~nio n ~3 t. r a. t n 

progra.rn i 

u. l.t. rnc) 

v1ork··~trips ~ :.:c.u.b ur b,1;_ 1 f .:c c:fe p.:_1rk enti·c..;,c; Vv'hich 

prov ct. o f t:. h. e trip b.:) be~ 

pe:cforrned Qqucnt. bus ~; f rCJrn i.:he 

to th(=: CBD 11 a.s 'Jell a.s <:ln e:f f i CBD distribu on systerno 

1 trave11t-=:rf.: r inc.~~ hi r nqes.v 

policiesl 

other than fare a ustro.ents 7 a:re comb th level of 

service and other Sy tionc.l ccinYrersion to t.rc:in~:; can 

bE: rea..lizecL is discussed in a fol n9 sc.~ct.ion 

IIJ 4 



A st t)f tr.·an~; i :L vcrnent:, n Citi a et~ 
( 1) 

indiccJ tha.t. a.utomob.i.lc: use i.n 

of d6wntown could be reduced, l:J1e lon(j t:.erm (about 15 yea.rs) 1 by 

about 13 percentn On t:he ···wide basis 

about. 3 pe~c· u:::;r=-: 7 curnparccl 

}J(~ e od1Jc il.9 tJ-1e 

Air pollution impacts al 

Ci ties ifj f._)lJb:j ective 1:1a.ble III '°A 1 

AIP PULI:UT1 JCN If{PAC'TS 

3 ,, 

(' 
0 

7o 

( 2) Ib 

11.cnt , 

c()orl 

& and Associates, Irc.p PVe 

C· 
.::) 

I ntpro .. veme11 t ~::. nl f C) ::.:: 
J. j, t:an 'T:r.:a.n:::--; i·t 

I I 5 

reduct.ion of 

d:i.'\/0:r:::; 

1iqJ'o 
e\J 1Lq :~.b 

i t:ies 
!)Jovernber v 



2 Public rr.1rans.it- Combined ·with Other Pric 

PoJj_cief] 

p t.h 

tr ,J.n.s it. to atron0ge of transit the a.u.tornob5.le 

traveller a1 eases 

fees in the~ CBD :tor a.J1 earc:;ed ls for s le-·~-

0 car ~3 contrt11 it: ot-.hc.r t'11one 

aga st the.pr vate 

l\n 

has ubv u:::: it. rnar k: in J~Cl_p 

Its ::;ol.e h difficult to 

rne;J. ;; 111.' (~ 

l.J t ( 7 ';';) 

t.o systerr1 oun.d s of the 1) the t:o1 ,:.:. 

J.ied to pri17 oo~~ du the 

but ,? .5 % fc),r 2) es 

eccrn _L ca. t:t=~d 

that a_ () 

' ' U1. frc)!n. otJi.c~r t.hD.r:i. from 

pr t:e cars c) 

to bF~ r2lati 

tic th -L.u :Ea.re inq 

appear to off er a.not.he:1: tr?. to discourage private auto use for 

of the Fare Increase of 
Car L:.r1e N(~~H York 

Noo :::'.13 1 1968,1 

1966 on Lb(.::: 
t y '11 :r a n s :i t. 

( 4) ~r. :F' v Ef c:ict of Fa.'..·c==::-:; on 1J'r;:1 it Hidin9 Hi 
Res ~~;:-1.:rch F.ecord !'.·Io" I 3 r 19 6 8 .. 

T T C 



the work-tripw ~ st the apol C1J. 
0C p ·1 • ]C'i:-·g(5) ·- au.~ area. J_n -· ::J-:.> -

indicated that:. doublin~J the par.king resulted in an increa.st~ in 

achieve a level of BO pe:c~ent transit usa~Je, the model .indica.t·.ed 

that a quadrupling of parking fees WOltld be required~ 

1a J;:; have b:..~en for .the BaJ. El.re a 

re _pa:;:k 

have not been sa sf ily exp1 particularly within the 

first ernents of (~:ha.nge t:.he n1odel did forecast. a transit 

r :3hip above 50 percent for a <J.aily cost of $2 50 or 

hi~Jher The t:. grot1p '(//Ould form about 80 percent 

the tr a\/l'_::l u.t '.)0 percer1t. the.: st 

e 

t.:ca.11e .. i. t~. t.r .::Lve.L t. r.-~1 i.th 

J.a. t Vf::1"{ lrl·L 

( 6) 

t. '\1. r;:; c1 '2 t of the c~ 

11 lJ.e dEtta <.-:lre u:c as:r from 31·1. cJ.ic po .L ution :r.·c:dnct,ion 

rnocleJ 

di 

] . ;;] 

ClSC~OtD:a9eu"' 

t to rel bly J. a. t. e d r iv· er :r: ea c t n ;::; 

actors0 D ect ~pplica ·to ot:her clU:?d.:3 ou.J.d be 

.Bureau of Public 
of Methods for s ti.rnat.in9 

Printing Office 19660 

Modal··· lit, 
rrransit U:::;a.9e., 

( 6) Voorhees, Alan Mu and Ass 
}-\nalyE~is for the Balt.irnore 

tes A t on Mode Choice 
'Region ; l\MV ~-· H · · 20-··10 4 3 ( 9 21 ) .~ 
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3" Transit. Combined th Other tation 

u.la t:Lo:n::) 

Parkin9 ban~3 in the CBD tend to divert automobile trip:::: to 

n.<J 1. :~3 a\1a i 1:::tecJ sa 

.:.:-1ct.ori 1.:3 pro the 

OlJ.t.er frin9es, the au.t:.ornobile trip vli11 be short and on relatively 

ted :.:; treet r:iet.v10 rk::.~" I:E the ing is ava.Ll..c:tbl 13 on the 

CBD fI:' les ot t::ca. t.o those faci1i e~; 11 still 

be generated and could poss 

f corn t .. he to 

'.( bec:a11.se 

t.otal sur (-o po 1 ln 

t.e s oi.n,2 d. i ::,~tr i:: 

stances dre grea r than 

n1 cro t.ra_n 

A cornb ion o 

service.:::: to dest t 

:Lft the po1.1u. con.cc~ntration 

Howeve:c thib shift. is 

F o: .. the CBD s 11av12 lower CO 1evE.~1 ::~ 

bE~c u:~;e t.he 

:c':I, 

t:s, 5uc:11 il 

t:. thP CBD f walking 

D f oc 

he CBD ha.s .'3UCC(:' ;:::;fu.1 

l'tt. of t.hi.s cone i cat(.=;s t.hc-:1 t:. t11c: a,ut.o 

dr 11 pat:.ror.tize such a :::_~y stern 11 con·-

gestion in the CBDa of the attri of th(~ pr t~.c ca_r are 

retained by this scheme~ 

-1\.nother falling· in this aJ. category·:.Ls 

the various priori t..r:ea.tmeuts afforded bus.ses to increa::-; levels 

of s t:o decrc:.ast::: th1.::_c of the~ bu.:..; p .. Pr 

JTI~· :-3 



trcc:i.trnr::-nt j ncJ.i.\<:l ;3 erentia.J b1.1:::; lane tr(::'ets 

c:x:t.e11~:; ion of c1 cen ,J asc of tratf ic si 

peak 11 and se9re<Ja busv1ays 

lnv 

rnentsa 

car=-·poolinq ,, if c 

t.o d.oul 1 le v1b c)n.able 

prov 

t.o r; ·pool. 

veh U.:3 E::'. C> r 

for bus~;es durin9 

Some of these casures can 

t.in.c~n. 

c 
1. 

occ~upa:r1cy 

j 

:1nq 

\::.1~01 

J. t:.o nco11I.·a.qr.;:,, 

private car were 

t.hc 

tr)l' cup.3.ncy 

L .. h tii.1 dn 

ot.h.<=?:J.· p:c i;,/j_ t:o car J_)Of') 1 r j i.v Lo c 

inq 

c ::::~ inu.st b.e:~vc common \\rock hour;:; 10 1::-: 

le 

c ·1 
L. c: ·who ff\clY \1i·or.k llns c:l12(t ul ovr~rG·'t c-J:ce 

not :.:.:;ncces~';ful e n.c e to ot:.1 lc~r s in the 

Ca.r·--·pool;;-:; vl.i1 ]_ l1ave a. t. Olt tr f if l:hey 

O(::: cupc.JJ.cy j n. nnedpoli:.; wuu:Ld requi 
:ra th•=::r~ ·L:r1a11. one f i' p·::::'or1J pc~r c 

r I .. 



ca.n be 

) 

5., Tratf ic in Work Hours 

qiven to t.he f 01J.F f o 

ti 1 

20 cent.,, 

days, a theoretical 10 percent reduction in ly ve les 'WOUld 

be:~ reaJ. :i.z ed A major di.tf cu1 E:.:sta.bl 

uf f 

uce rnc):ce recr riot in t:.he Cf',IJ ~ s 

Dow:ntuwn d. Lricts ~· h toric::<J.l ct 

t.r :;; ? iU1.J.:::j t CC·n t~ rev i. t.c:1.J. z c:d on 

t.he 2c:.1 :Lan C.E»Ji c 

-. peop .Le=:: LC) 1 ·~·.o :;3 Oitlt:' th 

1 5 () 0 t 0 2 0 0 () (-:' ,c~ ·l:. \1t·LJ.1. t?dY a. pr 

\Ttf-':11 t rnovern.e:nt t.ransit 

t.C) or emp oyment center Lo arid. J: :corn t.h.e 

concentra retail core . and ldiriq t:.r b11.;:~ in es s 

or meal purposes 

Vlben trian \rohnnc::: and cl.i;.Jtances f 1 v'ri 

s a1.J91nenta ot t~.hc t.r trip .some 

IIl·,10 



port.a ti on should be con~:; idc::J.:·ed '·' Within Ct?.rt'ain ranges of these 

J_ [,3 f ea;:::; i b 1 e :for 

a CBD distribution tern 

e short 11 11 between vc~hicles is usually de~:; ired.,, 

smal:L are of ten employed thi~3 

iri rna.lls v"/hc:m demands a:ce hi<Jher 1 conventional busses rnay be~~ em=· 

ployed 

connect conc:c:n. ted po.in.t:3 of ds:ntcinclv such as connz::::ct the CED 

th :Er f ili collection 

and d.:Lstr nnctions in CC.ff 0;; Ji Y.ll tJ1 fr close spa.CE-~d 

C' 
0 at. oyrnc~n. t. c: t and retail stores~ 

subjec;t to cJeJ.<:·lys 1, clue t:o conf].ict. v·iith ot:11.e:c 'Iehi 1.c:;3 on ~;har 

dC oft.c::;n i nee 

1-\.l. HlC)Si:: t:r. 11:'.~ 011 sys t.e1n.:3 (~ 1i rally i:.peop1e 

rnov(:.r n ch r;~::i_n9e 

frorn moving- v\ia.1 s to .bi·~· 1 and rnonor 1 tcP.1S" 

~:;l1ou1c1 ce mi.n 

street. 

in 

1 c.en.9(.::;r E..> each mile of routea 

s ,. major r l 

off ice conce11t:t'a.t.ions ,.. 1ine"··hau1 transit r rather than 

compete, and follow linear movement channelsft 

Factors f a.vorable ·to micro~~systern development include~ 

'! 
.\ tc::d 

II I·--· 1.l 

in core arcc:.:=;; 



anticipated rapid center 9rowth1 extensive urban renewal 

prospects~· t.y 

MOvement dis es should be greater than 700 -to~ l 000 feet in 

order that a significant reduction in trip duration over walking can 

H tal costs suggest the ·to ser,le hea 

The e lity of cro syr3t.ern.s 

as t.h shuttle busses dep(:::ncls upon the relationship of 

capital and op<:"~ratir!.g costs to patronag·e ls In a recent study, 

ope bus costs and con 

struct C~tJBt:s al tern<::i. \re 

7- at ;::i. bus cost of $1., 20 per mile a vol.urnc: of 8 1 000 

13 0 0 0 perso:o.<3 more y J.~.:; cornpa. tiblt-.:; 

th a co t. 11 n per 

Z-\ ·1.ro.1 :~~ CJ 0 0 0 ., t 0 '"~ :~: 0 0 0 

to ';J .hC) c ir~ 

about ~? S 11 1e ~) l\. cro~·-,s y~~ tem co ng $15= J.l n per 

ea.ta volurn•::> be c:en 60 000 0 / 000 pa.s 

For a au to1ttol) j_ le E1 o. t 

the i ry o t.11(~ CJJD v the 1 fact.or~.::; .b(=~ con:::.; 

'Tb.e f rec~ .rna.rket. c1·2111_,:1nd for ro·~svstern r 

f aci.litic=~ would tha.·t.:. (Jl:'Ol.J.p of a.nd 

'li:::d.t.ors '\vho a.re nov·7 stances to avoid h p.::1.r](.inq 

1I1he~3e usual reprcsc~nt o:nly a 1 of t.he total 

nurnber of par](i.n9 

rates high enough to pay the capital costs both nev1 ipheral 

soc tes, Urban Tran tation Concepts 
rta Project September 1970 for the 
Lat ion t.ra or1 v O ~ S"' tmc~nt of 

ITT 12 



.::1 rnicro·-,sy.ste1n t:cans·.i.t idit.h.out othe:r rn.ea.sur:ec.;? Under 

most circTLrtl::>t21ncesl it i:c_::; :felt that ,c.:;orne it.iona1 incent:.ivcs arc 

. t 1 ' n.ecessary ._o rea.-.1.ze th(~ pc)tentia1" One strategy often considered 

is :cegulation of Lhe nurnbe:c of spaces available in t1.e core of the 

CBD 7.\nother i:=::: to cxce;:;-Js of 

:c th ec Y/c: c1.nd. 

economic park-and-ride facilities usually ar~ considered necessary 

and reduce core parkingn 

B 

.Au 

of 

t:. r:L ] . 

for Con 

ile man facturers arc 

ne"J m')t.<:)J.:' 
1 

\lC:;n. .l s th:co u.1~1 h 

'j 
J ~ 

anc1 the control eq1. 

1 u. contro:l. 

. q:ca1n·,· 

50 000 a.tl ile.') t.er 

dev e:.3 at u.t. 000 Jc ma~'l be CJ.1 

pection/ma tenance has been 

proper tuned a.nd to ~L :E aul c:ont.·:c() 1 

inaintc=:nancE~ pro eE3 h.ci.ve been 

inspection fol as necessary 

corre(:;t,ivE:~ maintex.iance Ti:e:tch of 

of sub~strategies tact s" · 1l 1hc::: 

ICF-13 

n Cc>n·trol 
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.<JJJ. of pol 
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two procc=::clures JJ> t:.h(~ diagnostic rneLhod and the in.sL:.rurnentat:,ion 

e1npJoycd 

An economic effectiveness study has been performed(/) (B) 

to evaluate the more significant sub-strategies tacticsi' to 

develop f :Lgu:ce,s of merit cost of inspection/ma per 

ca.r /J a.nd t.o zc~ emis:::~ re::.duc 

The engine ch<:iraci::.eri::3 l::.ics included in both tests were 

. idle,, with and t"hout .load, ignition 1nis,~fire,, and air induct.ion" 

thin the 

a:r1cl. NO 
x 

son is made between 

operated Jan.es 

ntenan.cc 

a f 

tr) 

to reduction of co, HC, 

::EJt. 1
j a.1t.ernat:.ive within a givE:11 st:.r 

rrab1e IIIoB 1 A. co:mpa.ri 

s per 

scd operator or gdrage 

E3l1.own 

In these c<::LE3<:-:s b' the:! O'i/era.11 fiqu.res rne.x:· it w(::cre to be 

con:::; poorer than that o the u~::trnent 

Alt r::.~ l db b X.' a. t c p .cc c e (i. u _c e;::; c:~ u t: ~-'~ t 21 n t a. 1 uce 

HC adjus"L:rnF:nt pro·~, 

c are more than of £set c:o:::1 t" 'I'f1e::3z--=: co~:; ts 

are the result of more ff u.lt~ and ed 

t.o find ]_ s ... For exo.rnple .? 

the stt1dy that f if ter.:::11 Ini:n.ut:.es of inspection on 100 

percent of the vehic ·would be:'! ed to find the 3 ~to- 4 per-

cent of engines with sfire defects under load Only in reqions 

et 1 rJ.1he Econ.omic Effectiveness of Mand.atory 
Engine Maintenance for Reducing Vehicle Exhaust Emissions, Volal 7 

13c,6Q jl Cf<.C 61 EPZ\r August 9,, 1971 

( 8) Con Stra for Ir.\ .. U e c.l.e,sp UoS0 EPZ~, Office of .A:i.r 
and Water Programs iJ.(; Son:t.:-ce Pollution Control 
Wc=Jshin9to11 D ., C,, 20460 Noverr~er,19720 
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with chronic air pollution and large rnotor~,vehicle population are 

such costs warranted 

The emissions reductions cited in 1rable III 0 B l., are tho~~e 

realizeq immediately after inspectiqJ,1/niaintena.nce In reality, 

initial reductions are degraded over t~e 12-month periodc As a 

minimum the degradation can be assumed to be linear, in which case 

the redu.ctions in 'I' able III'" B 1 must be di videc1 by two"' l\ctually" 

the reductions probably degrade faster than linearly 

T1he discussed above were for.the idle-engine mode 

EPA does not consider idle testing to be capable of achieving and 

rnc-dnt:.ainin9 a suitable erniss:Lons recluction", pr a loaded 

Idle t.es tCJ is ] 2_ useful :E st the irnple 

rnentat:.ior1. of an u1 t.irnate 1J:he 

program pre rred EPA includes a loaded erniss inspection 

t:h nt,.::::nance dia.qnost 

P:(oqran1s for rolled veh les at a rnu_s t r;over 

the fol ~J eng inc: PCV valver air cleaner, idle 

ac1justrnE2nts r es po and 

distributor cap and rotorc Programs for controlled vehi les ciust 

include any emission control=rela.ted or adjustment for 

which tl1e rnanuf acturer recornrnc:~nds per iod_ic s jng,, 

EPA's official reduction ( 9 ) (lO)for rnandat.ory anntial inspe:c·~ 

tion/maintenance with a loaded test for light-duty vehicles are: 

Byd:r-ocarbon::::!,, 

Carbon Monoxide.10% 

Nitrogen Oxides. 0% 

The loaded test procedures require the use of a calibrated 

chassis dynamometer Not only does this requirement increase in-

(10) 

Transport:ation Con.tro1 t::ea.sures n to Federal 
H.egister, Vol .. 36 No 158~, Au~rust 14r 1971 · 
Cont:.rol Strategies for In--Use Vehicles,, U S Enviromnental Pol 
.lution Agency, Office of Air ~nd Water Proyrams, Mobile Source 
Pollution Control Pro9:ta1t1 War)h.J D., 20460r Nov 197:?.o 

J I··-· 1.7 



spection costs but it al:::·rn requires tional test set-up time, 

V'7i th resul decrea::;es in the through put of inspect :Lon line::-.> .. 

In Gmorn;:i=cy 1 i-=.hc to la1 cus t: uE locided inspections is ve:cy hiqh 

c s es P.elated to 'I1ra.f f ic Flow.~ 

srr~oth the flow o traffic or se t:.he 

of the l:raff stream are benef ial in n9 CO 

emissions .. However, some measures which reduce congestion mig~t 

be 

O t.be:r mca.::;·u:cer..:; con with tr<1ff ic 

t:=.: t.o reduce overall number and of a.uto 

t:.r: 

f lo·w 011 
, .. 
:c r 

1 

r U.S .C(3C'l i 2) driver 

J..sory .i.c;ctt:. n;;-i, ti. \Tf:'- :co1J.t·e; ncL a.d\r -; motor 

.f.: 
-'-

t.::::; of tr ic condi 

a.nd;; 

Arte.rials are 

Much can be done to 

ccnt.rol o:c 

J_C 

1,::·t.(~ 

t.h.e ef fecL ss v as deTnonst:.ratE~d 

in TOPICS programs~ These techniques inc ude~ f icatioru;; to 

ho izon al al t.s t.o remove ~;rnc:i.11 :ca.di us (;urv1::::r:3-; SC:S 

vert.:Lcal s t:.o rn.2:.i. constant widen3ng intersec~ 

by con~3 t.-.r uc~ l:::.ion elimination of curb-parking; 

reversible lanes and strc•et.s; channelizatj_on of t.r0tfic 

f J 1a1H:~s fcu~ 1ef t tu:r:n m.zJ.11eu vers; dnd r othe:c f ic 
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1lt1e street systern in the CHD is oftc:m judqed as the most 

complex component. of t.he u rba.n area. J:oad S:'/:3 tern Traffic Llov1 

is f:cequentl.y i pede trian movernc~nt:E":J, turning 

vchicJc conf1icts 1 a h 

in thr=~ l:.raf ic ;:;t:cc:d.m. ;:;;_net ls Lower average speeds 

result from the vehicle t spent in idl , decelerating, and 

In to t:l 1.<::-; 110PIC:3 

ial 

c:r1l t n 1/J lc.:nj T1'all 

1 Jl 

n. n1any 

\leh .le 

le::.1sen 

C)pe:c a_ l-:. io11_i~~ .. 

f dci1i 

tha_t 

"' "' 

1 

J? t::d c~ :3 L:c 

controls''. cre;'1t 

tion of l:rian 

e s 

r_ 

of 

tems 3n downtown 

-Lele. 

C1.l D 

1oadl.n9 

1.C OnC! v·e t 1.tr::·:a:·;ure to 

s on :::;uch 

0 

[~ j_~ 'b .l. e f :L' C) 1_n t~.lJ. r-~ 

<Jlso .L. 
t. 

ni.any truc:k -1:.rips :ca 

1 z=: r :n.rnnb 

con fl Ls cz;n be 11lin ecJ ~:~pc c i cl .L 

:i__ an<:!. St" Paul 



reak~~hour transportation dcmzu1ds for both private vehicles and 

transit0 This permits more effective use of existing street 

capacity and facilitates traffic flow Demonstration programs-in 

such towns as Atlant0, New York, other cities have proved the 

i.l.t of ;;_-;uch. a.ches" 

Cont.rol E3tra ies Sel l.i.s 

St., J?au1 

In this [:it. ii a rel.a. vc~ly srac.111 reduct.ion in t.:caffic 

J_ :Ln the CBD i s St Paul t.o 

'achieve Federal a ity .S by 1977 as shown in Sec-

tion II,,D Plannect on,·91J 

t:.o l]_y t:.h 

cumstances no new control ateg s per se were tor 

sot.a. cu s s es co :Cl t. r o 1 I:. _c 0. it"~S el cted 

for the Minneapol CBD 

tl1e 

for an. SS bu:=) 

ce is- a1r for t:.he I J SW Urbac Corr 

service VILll b(~~ _ing tial as a demonstration 

Continuation of the service will be based on Lhe results of the 

demons tr a and the labi1ity of funds to :::~upport:. t).1e service~· 

F'u11 operat of the 

service is planned for mid~l973~ It will include ramp-me~ering_ 

f a.cilities It is an ipated that the service 

will divert approximately 2,000 riders daily from automobiles 

On the sumption that these trips are l work-trips, this means 

III-<20 



a decrease of about 2,700 automobiles in that corridor (4,000 

ADT in 1970 on I· 

in corridor, 

t o.n. 

•-:: in e 

is a.r1 
J.f:3 

Consider a 

favor 

tr&.iJ.Di t 

t 

ted 

other 

·J5W j c·• 
- ,_;i 100 f 000 

and for that matte..r 

tr :Eic densi 

t.e C()n.t:.ro1 s tra. 

on"-· qcJ ·;-
1 entc=;: n t;:::.tb le:': 

O"\/t.:'r cth.er 

L no sucl1 

770 

76n 

() 

1.5 persons per car) u 

vt.:~hicles ~ Thus, the impact 

in the CDD would have a minor 

the s:-3J.on 

it.;:; elf" 

SS 

ect:. 

not 

~:;:; of :ma.~:; s t:r- a.ri.s it., Indcedf 

oi the C.'.BD ·" a th 

d to 

on the::> 

L JO ,I' 0 0 ::.:pace;3 11 

e :nu:irber of s n. 

p in 

c:~nt st.a tu;:;; 

(":'011s tu t~:.i::': Stiff i total traffic will 

grow tro.m 1971 to 1977 ii.: can be~ 

te that ~bout 16,500 auto be :from 

the CBDv t:h an c.: te 363 1 000 son·~" tr into th(~ 



~BD this would correspond to a potential reduction in passenger-

c v·c~h icl. es of about 9 percent0 :3 dun i 

80 ·percent of the total VM.T in the CBD;, about a 7 percent reduction 

in VWI1 is the inf 1uence 

1:; u Pla:n:n 1s currc?ntl:/ 
.. 

wa ~r bv the Ci r:) f M.i nneapoJ. L t .. ::u1 111 rans 

and the Coupcil for a.n a.uto:n1.ated peopl ·~·mover '.'.3~/stern in 

town is ch \;·/OUJ.c1 i between CED fringe 

s an.d ::~t.or s 7 t:he t.rian 

A ant 1~r.-orn the Urban M.ass TrD.ns~Lt Ant:ho:ci of' 

U" S '" Dorr :J. :neec] 

would cons t of icl :3 a 

Cl 0 40 [ ,] r~.c:] l:::.o ·he ;:.;;eco.nd 

\~-- ~ 

r:li t.a.ncc:: :f. .COHl i::i.ny pu t. in 

t-_c> ::~ 

b1c:ck.s 1 / bJ.ock.u,, 

of the sy !:.~'?..en. t: 

at 1 1976 .. p un 'l.'.he 

'WJ .. 11 bt.-:; a north··· ut:h. 

sys te:w. c:.:c ::::;orne 

t f aci1 :L 

in operation to ervc the CBD tr pd..i:'.'.k f().1..:· 

Thc::ref 01."e? t:.he~ f11rt:b.er t ot th on CB.D \/MT 

volumes .11 be~ 11 be the r n 

pr iv21te cars :mak.i.n.9 internal CBD t.r :.; between act \/ enters 
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It is est that. thi~::; tuta.1 c cul.0tion e::-:;en.tly i:::::; about 

1 of t:.u t.a1 vc:.ilu.rut~" 

reduction achieved by t.hc-i peopJ sy:3tem is less t.ha.n a.bout 

1 percent.) 

d led 

et.ed for 

clc.s oncf c~ontrol CBD strPets will be monitored The data 

wi.11 be~ t:can tteJ to a central to the cycle 

c of t.raf f i:::; ;:; pro an 

JJ cont 1 revcr s(.::: lari.e:::; an(3. divc;~ct. 

cct conq 1:: J ~· e <::.: t. s I~ 

dJ.J.d t:C! 

have=:. b~:c-:,11. operd 1 J_:n 

t11r. of 

bu.t 

e:rn.r.:1 d and ()fl.. 

011 caret1J.l al1 

measures to lessen these 

sbor,,7n t.l1z:Jt an 

f ic 

that:. the vc;;r aqe 

It. c J ::3 tc) 

cJJ: c; i 

r_ehe 

on t.hc: 

to cJevc::: 

on both 

con 1.Lcts 

stantial 

lernent:: 1 
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the prencnt JS les~···per·=hour to about 20 P.1i1es"·per~·hour 

2, Evaln.ati.on 

CBD 

= '" Bl:t].k f acilit :::: the 

fr oJ', the Paul CBD lS part of both 

the City of Stq Paul and the ,s s coran11J.11. i ~Long=~ 

term ::-:.;trucl-_1JrE;;S are on the of 

the coreo Exccuti e 1 nt to 

plci.ce of em.p 1oc; l:.f::d c:;;t:s::1J.ctu·r·e~:.; J.s al ~:.=>o 

pol 

V('2'nient. to c1<?.St. t thE:-: po .L Off,~ s t.reE':~ t 

a.nd vre11 cot tr ·l·.1:::,d c-::rr a1:i.d t.hc pcJ . 

. , 
i. 

1l1l1c:; pol. e 

in t:.he r t.a :L. cl. () f f e 21. r ea s (I 

lly r>Lopo 

:3ocie:i.t 

lots to provide paces [or 10,000 ~ oith 

.i:n the f orrn. of 1evel acili d E.~ 0 C i Cl t C' d 

with an fective huttle~bus e~v a. ;::)o la v could 

cont.r to the rerJ CBD tr c V"01nm.(~~ v1ith thf-:; 

.::;ion that a like.:: number: of ;:;paces a:rc 1 in tlJ.•::: co:ce 

eliminat does fit into the and should be 

definitely committed in· that t._,., 

On th(::: basis of pa~:;·1:. aE:i;~-: 

about J..!::. 000 pe:t'sons be d.i. 'i/(~.cted 

Til 24 



t.o t:.he nuruber of person·-·t.rips proj for the 

197! d.CCC)U.tlt or the c.1 1 travel t.b t 

would be generated by these trips, it is estimated that about 

a. 10 ent: ion in VMT volume related to the CBD can be 

realj.zed ... 

A shuttle bus 

an of the r stra 

J)rUrJram The service would 

the rtd t.ation 

front t:he facilities to the cl.J:.:'8Cla 

I:n h.e JYiet::co~,. 

it:-:i.n pros:;ram f 1 7 1udic::.s 

a. c Yl<J C~C) 1 C ::::. t 1:iut. 

The st11d t.f-1. 

n. 1: i:: to 

l:. CJ. c~.c1t:er to ct the ~)l: ,. Paul 

~=-; -:.--. e11t lt/ ~L t.110:. 

t.C)V/11 

{) LL cc:;.nt:c ut:2 to tJK~ Vc'rnc::::nt. o 1::0:ce c 

CU.1r~ c:d 

ern}Jc)c} j L ccluc Lt.L· tc1 f 

C,, 'I'hc:-: tr a.n an for 

~he St0 Pau core c::?.a r an auto free mall on S 

2\.ut-.o freE: nta.11~] ha.ve also 

ed }'()1J_rtl1 11.
11 in:ne so t.d. On y shuttle bus es 

op~rate on these str ts~ 

not 

JI,,· 



contribute to the reduction of f ic 

vehicle travel un1e~rn frin9e parking- and shuttle b-u.s service is 

adequate to off-set the attraction of downtown traveJ of shoppers 

If sh.utt.le bu;3 ;:-.:crv on=,thc"'ma11 include::; the i:ng facilities? 

11 sl.1 t.his 

d,, 1rraff Improvements in the traffic 

s iq11a1 sys t::.eni .h.ave been proporJed as part of the St o Paul ~rOPICS 

Plang The same comments x:E;lat·.i--ve to tlte Lis 1rraf fie 

Si SyE.>te:m are icahle here~ Subs al 

coJ:e urea. t.r 1 
., 

C:.'0 Paul 

that an (:;ase iJt averasJe !'3 :from 1·~ to abcrn.t 

113 t J):Le obj for th~i:3 p:coqrr::trn 

dJ ', c.ne 

overall control stra CBD, 

E" Other Cont.re J. 

C> l1 ~3 S f:~~ C! i: IIIoD a.1.1 fall 

t.he catt:::qo 

s 11 ca.u;; he rnajoJ: co ions" 1I'his 

section discus es three other cc)ntro 1 ~:=? t.r ~1 

OJ::"d <3.tion.s 

rc~rn.oval of poll con t.rol 

~3 and 

Public 

·Direct restr:i.ctions on idling 

'J:h;;.~se bec~curn e they l) Complete 

the tota.1 2) l::. the or st.ra.te9i12s clnd r 3) 

e.s:::: thern~:;eJ.ves to t.o so ta,, Al 

IIT··co2(, 



it is tf lt to assess quantitative rcduc ons in CO to these 

Jninor strat.eg t it is safe to say that such uct:ions wi 11 be 

sn1a11 ... 

This section also evaluates a.pp1i lity of motor 

vehicle in ter1ance as c-i_ coxJ.troJ. ~:;t.rateg·y for M.innesota 

Th is ~c ected for severd 1 J:(~a~3o:r1s ,,, 

1 E:~trict Enforce·'.ment of 

a .. u 

APCc···12 1, ent <-::~ d~ r ~. ~E rn i s s i C) n. o f 

and OthE:r Int.c.:::rna.1 Cornbt:i.E; on E'.ng 

n (a) (1) J.\!o per::~on i.:;h 
of vi:-:; 
cornb1.1~·; 

en9 

1 
i ( a. ) ( 2 ) N o 

re9t:<].at:ior::. [i 

Con. 2· :trorn Vehicles 

st.ate~;:~ thdt. 

t tJ1e 
t3.n t. s f :t: orn an.:y 

othe.:c t.ba.n ct die:~;eJ. 

con~::;c.::>.cut.i\J e ::::~ 

al 
cycle 

the emisE:; 

or 
pr 
10 

t:.C> LT a.nuary 1 

iv (b) 

condensed ·\!Irater 

v1hich arc a nlu.sancc;:, 

pe.rc:(::nt. opac 
en.q s odu 
IWYtE:". than 10 

the on rea. or.t 
to Jt'leet tbe 
the vcu·vic~ 

y~ C:> \'(/ 

ty or No,, Hin9·21ma.nn for 
. after ~r.::1ri uary J. v 19 7 3 I' 

·v·e ~; G1 C~ o r1 cJ f:~ (' 

f c:i.i111·ct=:; of 
err!c.:~n t ... .c;; of th.i 

::::;; rc.:::gu1a 

a .. n sion 
r e~J1J 1 a ti c)n 

shaLL not 

Visible , other than 

are caused pr il'':_/ ticulate emissions, 

sive AlthousJl1 

motor vehicles constitute a re 

ticulate emissions, such emissions often indicate a maladjustment 

or rnal:cunctionin~/'which \.-vil1 aJso cause emissions of carbon mor;,oxide f 

, r ~ carburetion, burninq 
oil., removal of air~pollution control devices, etc~ 

I JI··~, 2 '/ 



carbon.s ~· n c 0 ti.on of 

t.he lem causing visible erniss of ten will simultaneously 

reduce such non-par emiss 

for 

c1ll 

anc1 col1n 

obl 

A c ; consistent program 

ion ot CO erni s ~:; IfltJS t Jude strict enforcement of 

sota Statutes 116008, Subdivis lr requires 

o~ff als in the State to ful en.f Circe PCl\. 

()f a.11:{ SlICJ-1 

c:.neano:1~.· .. , E ch 
shall be a 

vioJ. 
shall 

otf 
of: the 

1::-ive1 y th.'Jt ntc~~l be n res 
for the o:cccrnent o 

MY Cl\ 

<J ;;i y 0 t f J ( ' ;· ,' 

e 
J:.?rovi::-J :Lon;::;., 0 

1 tia te a prog·::cam. 

Pcitro~l 

cal po CE::: ;_1 :ct rn c::: n t:. ~3 f u.1 2:.:C((:'Ct)te, tl!e sta. 

E3 to ce l':.PC><U '° Local pol control agencies also 

vI 11 be en.c:c)t:tJ: i.·ea:;e tJ1e E::f fo1 ts to 

se zatio:n::_; have o.uthor:i. to issue ticket;:;: for viola 

tion::; of l\PC>"12"' PCl\. 11 s tute a program to noti police 

officers of !\PC>~·l2 and to te them in cting motor vehicles 

with visible emissions@ EPA will be asked to assist in this train-

ing pro<3ra.rn by <J thei vJsib1P courser or a 

spec 1 J. cour;:::;e r fo:r ection of TEotor vehicle ernissions 

by police f icers MPCA will discuss and coordinate this effort 

with law-enforcement officials Cit~zen's groups will be encour-

t_r) pub1 :Lz.e l~PC~·l2 and to r at '11 h E~ M. ('? t :cop o 1 it an 

III .. -~!.8 



Clean Air Committee (.MC1\C) 7 Iv'linne21polis f Minnesota ho.s already 

undert.akE~n such a. c~arnpttiqn ,_, 

rrl1e general public inf orrnation 

program described in another section will encourage drivers to have 

their cax:.s ed and w l ask citizens to 1:r-=.:;port la~ 

t ion:::>" Such a s.hould Ineet 

awareness and inten~st in t:his area if> present:ly high"' 

PC2-\ will investi<;_rate lmv=cost.,, 

reliable field for use by enf o:ccern.t::~J1t officials 

in meas·!1:r:ing exhc:tust: opacity 

11 be 

consider to ffLak.e i::b.e J. j t rnore ::-; 

b.-, 

J! (c) No son ~=;hall in rerncrve l' a 1 ter 
or otherwise ender 

.s un co11t. . .col or 

\,Ill. ch 

1l ( d) s1~1ElJ.1 O}?<~:~c·a.·t(-::~ c1 
r) ,q t.11 j_ 1~· COJJ.t1.·0J. 

ti on,, ii 

far, the F' al SS :LO:Cl.S 

regulation on new motor clc~: constitut.es th·~-~ major means of 

reducing CO s :3ota; tb.(·2:refo~ce of its 

full effectiveness is essential. Dis1na.ntlin~r or :r·ernova.1 of th13 

automotive poll~tion control devices used to achieve Federal emis 

sions regulations must be prevented. The f o ing- actio11 vJi11 

IJI""'~g 



taken to implement the enforcement o:f sub~~sections (c) and (d) "~f 

(1) The State Highw~y Patrol will be ~sked to 

inc.:l ude a visual check on the Gtence and 

t.he :city n1otor veh le ro11u. 

co:ntro]. J .. CGf:; 1 sting 

·ro ck ion. for ve.h.icle 

safet.y 

All oil companies 7 car 

etc 11 n.c)t. 

i1 t 

lut control device 

" a.t id e Y 

EYUCh t-h.: .. 111 

::; ( CBD ij of Lhe c·; 

I 
.\. 

Paul e1ni.'3 s f:com l u.tot.or if icant 

J:: 
I of the tota.1 tirne. 

.l.n 

apo and Sto Paul reg re a z· on t.c.i lo c ~·~ 

rno,Ie the keys~ 

St~ Paul 
City 
Charter 

i~:;lativ·e 

Code 

11 i\.r.· t. j. c 1 e 

ve11j.cle 
cc:tr lot 1 

however that any 
shall not ins ate the offense 
mot.or vehicle P no:c shd1J 

C.!JDP 

ri-' 

'··· J. of 

hdll 
iaJ motor 

;:.; llCh 

to affect a recovery· 
theft of such motor veh o:c tbt~ 

s a c~r ) offE~~n:--:Je with a 
\_Ta F e.ra1 

I II.,,3CJ 



lis 

of 
O:cdinances 

t.hereon, or have 0 bearing in any civil 

fr'} h e.t 1 v ~~r any po 1 i. c; e o f :i. c er of .i. d Ci o St ., 
Paul shall find any such motor vehicle standing 
in violation of the foregoing provisions, such 
police officer is authorized and directed to 
rernove there the left t·! re.in and to 
deJ.iver the ~::;arne t:o the off char9e o:E the 
'J1rc:1.f ic; Di·vi~; 

() 

I) rJ. J~. a. I-'.i ,::.1. :~; 

of the Central Pol ::~ta_ ti on 

p0:~r;-;on 

pu1Jlic street 
in 

remc)\Te the 
Ci shall lock the ition, 

7 and t.a_ke th(:! same with him.9 u 

i:=; idl norma.lly s in 

strict en rcement o these ir:11ly 

ll 1 na t.e a. sub~:~ t: .. an o the 

t:.o Le:Ll nurn.1.)r-.~r o:C ictl n9 car;:.:; PCJ\ 

to s ic:i· 

pe(; 1 

n.r 

t.he CBD 1 s" 

unt. :L 1 

L 
L 

biti. ~Ln.q pa.s U3e.e S on. 

PCA. 11 encourage the police 

t:o ;:; t:.r 

t:c ietn ord1.na.nc: in 

strc~ets at loca=· · 

Lks CPLn th.(~ f 1ov.; 

of e CO 

Becausr.::: motor vc::hiclc po directly involves 

tb.e pub lie Y a lie igned to educate and 

mc)t. iv ate the~ c j ~L :t; enr 11\i' l. ~1. 'Llr; e.11) to t the OJ:'.' 

I_i:I 3 ]. 



transportation technology ces stra Sc:.i ~L'his program 

·will involve the use of :cadio and TV spots e leaflets r mailers, 

and st s p 

a. 0 \!\That is air pollution? How cloe:s the'; c:1.utornobi.1e 

con tr te to a. lution? 

b 0 lu len1 Minnesota 

par ar a ca.rbon rnon lemc. 

d, your bi al \l8S 

to dri 

e" KP.ep vour c sc1\res 1ea9e runs J)<:.:>.t.te:c 

Cit.:L zer1:::; report 1 s t .. o Polic;.:.' 

or to 

on 

ial 

t 

a.rrr1n.9e c::o.:tr pool~:c; 

1 Arm.ounce clcl.SS schedules a.t local schools :Eor auto 

rne cs to learn hovv to tune·~,up cars for: rn.inimurn pollution" 

Ga rninirnu.m ssions. 

am 11 be vIJ.t.11 PC~A t b totci.1 i 

publ information program0 

·:i:his pu .. blic information pro~rrarn is an. es~;t?ntial 



in gr nt o:t the tot<:1.J p:coqr am,,, at-.; an ivid1.Ia1 st:r<.=1.te9y 

and because it will greatly assist in obtaining public support for 

the four major :::;trategies Federal support for this program is 

es ~:.ential ,, ']:10 E~ 1. 

th representa ves of EPA 

Publ Aff airr:; It. was 

program by citizen groups l. C-' 
,,:) 

nary scu::-~;;3 ha.\1e been held 

v the federal off i.c13 of 

tli.at active ticipa_tion in s 

·requiremGnt for success~ 

Vile urg·e EP .Z-~\ to fund th prc)gra1n 

on. 

Because of the sevsri of sot21 t.er s 1 mo Lor 

cl c:D.I~ s 

up rnon,= 

• ·1 
OXLC1.e ::-1 . .r inuc;h qr c:~dt.:. 12J~ tl1a11 c~fft s a.t th(2 

the CBDv s from n1cJ to:r c;]~(~s 

cons t~itute a. i if i-:. fract:. of the tot,:c:J 

ssions in tlK~ CBD 1 s~ blern J .. :~' th13 

du.:C" i1\cJ spc)"I:tin9 

events (ego, Universi of ta or V F'oo U:-:icill Garn.es) 11 

or other public events 

~ro reduce source of carbon l.ODS i PCA 

will ertak.e the fol rne2sures 

Encourage stricter enforc~ment ;sting city 

ordinances outlawing leav ca.~c s unzl ttended t:J-1 t:he iq11i t.ion 

keys i.n th.ern. (Section 1 c ) " 

b Encourage 11 coordinate, the passage 

of city 0 d or una.tt:E?nded rnotor 

1 J. ·33 



vehiclen F>arked in publ roadways or lots for more than a short 

five 

Re~=Julations on idlinq_ will provide the solution to the hig-h 

CO levels at th(~ y f:;it.e .. , 

lal-ile at: 

competitive cost to aid in starting cars in bold weath~r rrhese 

devicfjS shon1c1 l.I C' 
,i__i 

1.1~1ed in 

;:;;o havr;::; bet. tc=::r 

rt::::sult 

otht?r ci 

inste of t.he electric a·11to st:a.r:ter::;; often 

the CBD 7 s 

l .·i~~::rntal c~f ficien 

York Ci.ty 1 

The propane heaters 

·1 
. L 

7 t.J:Jc-::rr:?.f ore 7 

pl 

11 

cagov New Jersey, 

i:'lft'.lS 

a a.nd Tl'f.J.:~cons t:hi:=.:; /lC\·/ 

f 

ted 

a o M2rnda annual 

1es in the::; St:.at.•2 pe: sontle~1 or 

ined with E:.t E.; (..J a.nc1 noise 

;~;pot·~·checks tecl t1i.ro t. the State 

by the of Pnb1 Baf ety or J.oca.l T) •. , 
r. l) J. 

combined wi t.h s ety inspections 

'J.1he e~-; t. 1'.:'.l('.1 ( 
1 )" ( 9 ) !2'.r[·· .JC: oc·'!- ~ "(~e.,,1 '""' '~ C' 

_ 1.__.. .. 1. \._ .. - .. ~ l:..... - ....L J ..- J. .- C_, ~~-1 ...::> thc-=::.se t:.v/o m.ea~.3 ures in 

References 1 to 9 cited in this Sub-section (Sub-section III E-4) 
a1.-e qivcn at c~ectio:n,, 



recluc ing co 

Mandatory Annual Inspection 10% 

I~oa.d·~side 

The .10~?5 ::: t:o a :c t.(~~)t:) a 

straight.~l An iJle test would have a lower percent 

rE;cluct.ion 0 

Motor a,s c:ontJ.::ol 

t 

t.(;t~;.l:J.iJI,) or r Go:ns c 

dee is ion a.re g· 
·f"!) (9) 

be le.Yd 1 
·-

1 ot 

~t1l1e co -c.: pe:c te;_; t. ]. s e;3 ted to })<=> 

].1,J CE1.pit.a1 op1:;_( ng-,, 

1ud the }()i3t t 

a11.:ni.J.a1 at to J.lion 1Tht::~se t.s 

lf'lOUld be .the F' t.hro censc f c~(:-~s 

etc The total tal cost of the approx t.ion 

statio11s required tll(.~ litan Area is about $2 0 11iono 

'l1he fJ1inne so ta not f avorab viev1
/ Tncrea.sed 

tures a.nd be noted that a cost~effective 

vehic program should be combined with safety 

and noise in.spec , so that the burden of cost is al to 

these other services a well~ CJ::'eme.n-t.al cost of erni.':>f~ 

pection is s 11 n h ve to ncrc::rnE~ntal cost. of th1::; 

JI I~~ Jr_) 



proposed strategies 

H c_: c) ~) t. () f 

Cars which fail tJJ.e · inspection nn.i..:~t bE:~ tuned irhe a.verage 

cost is about $30 OOD However, it is estimated 4 ':J 2 9c5 of the 

:3 \/ 11 co;3t o\rer $ 7 5 ., 0 0 , l 7% will co t over 

$10 0 .. , 0 0 

of the repair costs poorer people with older cars will higher 

:.cepai.r b:i.11.s 2\1 thou9h i:nit public ti on 

favorable it is 1 t.6 li c: i~3 faced 

cor; t.;:;; 1 CJ of time o 

In 19 the State of New Jersey pass a la.v1 au J. 

a rn.a.nda rJJH). u.a. v c: t 

~.It: y j 

19 6 6 ; hov1evc~:r 7 

unt:. y of 1973 a total of 

of Lhe :en r: nc;_:.c)ta" j. t is 

e t:hat c::i.t:. ed 

11 b8 red to a. full r,:)r1 gram 

l l977a Thus~ the ion prc:-i not 

Ef ect tJ.1e 

o·rivers rnus t. 

relici.ble rea. j.c<:?d p1a.c:2 to r car tu.ned ~Chis 

means mechanics must have expert. tr J..ng l:uning ca:r.·s for 

rninirnmn E.:rru.s SJ.ons Therefore, a massive cs tra ing progr 

primarily by the Metro litan Voca ic.al 

.:=tnt 11 be co~~t 

II J6 



long- lead~·t-:.i1iJC' '0 Furthcx:Tnor 1 s_r-:::1.rages cetpable of ma.kinq the required 

tune=ups nmst bG certi.f ied and periodically inspected by State of~ 

fici.als., 

5 EPP'- Favor;::; a 

}? r CJ tf?:C'f: ency 11as 

erence for a 11 loadedi1 (dynetmorn.eter) inspection test" rat.her 

t.han an idle !::eE:;t, primarily bec,::n1se the loaded t.2st correlates 

better ·with the 

bet t(::r d:L 

on T.'E~qu 

is p~oposed 7 EPA 

of 

tor 

c 
0 '" 

LL 

ni 

t:.c~s t: e for nev1 ca:cs prov much 

e However, a loaded 

H .tnu.ch rno:c e t. more 

l ir1 c;os t If Ci 

11 ClS E~ :Lt an 

n to a oaded teet. 

c.:1rbor1 can c-:::a.se e1ni ;.3 s i.on.s 

P rcvc~:n th a. ,'.3 f~ ur an c <:.~ 

f iE.;ld 

.L th. is pur1;>ose .. 

ct ion. 

l ., Low Ef f:ectivenesr; 

It is esti1nated s t:r a. 1 ~l na;3 on ... y a 1% ~to~~ 3% 

ef fectivenes~3 carbon ernj~ss 3, prirnari.ly 

an indirect 

enforcern12nt method which is difficult ·to quantify 
0 

via p(;:r:::onal co.ntact. th EPA ion v" 

J IT~, 37 



2 Ins ti tu 1 :F):t:Clblern::> 

'I'his am rno:st: like v.rould require unifo.rmi;=~d police 

officers to divert traf f to t.he Personal contact has 

revealed the State HighwRy Patrol and the Pol Department of the 

Cities of 1 is 2cnd st: c, pa 11 l 

vv·ith a.ncillary ta.sks 11 be re 

Fcograrnv even if funds are rna{le av 

') 
J 0 

S Ui\111/lZ.l.. FY 

f 

of the 

1971 

Items 

1 [' or 

t ~rl2~.nce v 

roblems 

4 :; 5 cmder 

t() 

cle 

are heavily burdened 

t to ~) another such 

c::h 

j_ f;eern to be 

dj ff icul t.:. t:.o 

on. 

icle 

le 2 cost-effect ven2ss 

on 

proposed st:ca :t es c.i 11 are b iJ. :3 

reduction in 1977 botJ1 s 

baE~ed on 1971 on 1977 ::Jbions 

so 

and they reduce all pollutants: hydrocarbons, nitrogen oxides, as 

we 11 as carbon rnonoxide & 

III 3G 
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HEVErU=<::NCE~:; Fon SUP.··~3ECfJ'ION III E-~·4 

Arnendrrten t. enti.t.L::.d 
Gter, Volo 36, No 

Control.Measures" to Federal 
Ji_!; I J.9 71 v· 

Pattison, cJ" N r 
11 In.spec Procedure~:; lable for Control 

of - f ·corn us E_'.'~U C<:'LX'S r ,J OLlTnal cd~ the r Pollution Control 
10 71 r Vo 1 1 9. NC> • 

ch f ]':;." a·" r El ·(:on I' ~T 0 cc /' 
P ect ~ 'l1 rrnc:~· "Llp a:l· li::_:c 1, 

1 ~ 

No 12~ 

1\.mb :i r:_.::.n t 
p 
Cori.tro1 l'\.::_~eo 

s 
.A.PCl\ Paper No" 

Annual 11 ~(eetii.t<:J 
~r1:me 1. GB o 

Cont:col 
Protection 
Sourc12 Pol 
No\rernber /'.· 19 7 :~" 

IJ• i n.kh •::fr'l /' 

l\P 

s for Irt~··Uf;e 

r N '" W o r 
11 Nev11 1Jers 

December 1 19 7 r Vol v 21 r 

1 

10 22f 1972 

t 
of 

Or 1.9'/J., 

r 11'.la.rch 1 197'.L 

f U. Su Environmental 
V\1<::1 t:.cr f ile 

I' D .. Co r 20460, 



Possible 1ncre~ses in Other ~ollutants Re f rorn 

It is 2ssential(lJ that the transportation control strategies 

selected do not result in a net increase the emissions of any 

pol ttti a.rl:)ons 

.t\ rnaj or of :reE~~n.lt i:n 

si <? in emiss 
~"'·-...=::---··~·~-~=----=•.,..,>4o<--==--.> 

of hydr6carbons and nitrogen · 

The f :L:c~-;t s express bus service, 

fr cro·~t:cans it tlc:: 

1 r(;;;sult VM11 v D .; " 

of c:ind t. the 

sio:nu (CO 

'}% on 97'/ 

... 
~.;· 

wJ11 t:.otal 

co fron.i. ~-:; 1.:::: abcn1t 2 U % ed 

on 197'7 

SS 

to o:n e 'Chus 7 t 

SS ()){ 

four !Ji 

f to 

is CtS 

O "~ .L 

The total net re-

S1J.1t of th(~ or st~ca. s is a aecreRse in both hydrocarbons 

and 

(1) Federal Register, Vol 36, No. 158, t 141 1971,, 

I<irchner r D. J-,, Ac.m.s trc'l.ng t D ~ P" , Int:.c~r i:rn H.ep()rt on 
Motor Vehic Emiss Rsti.mates, EPA, Office of Quality 
Plc111nin9 c-1:r1d St.randa:(·ds ,, Research 'Tri le Park, N'ox::t::.h 
Carol 27711 1 Oc v 1972, 
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The impact of the following candidate transportation strategies 

was evaluated ·for the Minneapolis and St .. Paul CBD 1 s: 

MINNEAPOLIS CBD 

Strategy 1: E'ringe parking combined with people-rnover 
system,estirnated to reduce 1977 light duty 
VM'r' s by 8% .. 

Strategy 2: Traffic surveillance and control,estimated 
to incr·eas~e average speed in Minneapolis 
CBD from 14 mph to 20 mph by ~9770 

ST .. PAUL CBD 

Strategy 1: Fringe parking combined with shuttle-bus 
service,estimated to reduce 1977 light d~ty 
VMT's by 10% .. 

Strategy 2: Traffic signal system,estimated to increase 
average speed in St .. Paul CBD from 12 mph 
to 18 mph by 1977,, 

Table IV .. l ·summarizes the impact of these strategies on total 

emissions and on air quality in the two CBD's. Examination of. this 

table indicates that CO ambient.air quality standards are approx­

imated in both the Minneapolis and St. Paul CBD's by application 

of the #1 candidate strategy: fringe parking arid accornpanyin"g 

people-mover or shuttle:...bus system.. By additio:µally applying the 

second strategy in the CBD's, traffic surveillance and control 

in Minneapolis and a traffic signal system in Sto Paul, the air 

quality is brought to levels well below the 9_pprn standard .. 
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T.ABLE IV-1 

IMPACT OF CANDIDA'rE STRATEGIES ON EMISSIONS AND AIH QUI\LITY IN CBD i S 

CBD 

Minneapolis 

St .. Paul . ' 

" 

cBD 

-

Minneapolis 

St. Paul 

EMISSION DENSITY (Kg/Sq" ~~ ·1 /12 L~~L e - . 

"Safe" 1977: No 1977 
Area Emission ~eransport A.ppl .. of 

.(Square Density Controls Strategy 
M.:Lle) 1971 Level Appli.ed #1 

2 .. 2 12,822 6,100 6,571(1) 6,164 (2) 
(7o2%) (6 .. 2%) 

··-

0" 8 
12,61 6,100 6,488 5,983 

(6 .. 0%) {708%) 

Hours 

197 7 
Appl 

Strat 
#1 

.. of 
egi(~S 

tlc1 ·If 2 a-

4, 
(2 

4, 
(2 

703 
8" 4%) 

664 
8 .. 2%) 

... --~-~-~-~----~-~~----~---- =-""• - .. ---~ -

Area 
(Square 

Mile) 1971 
-

-- ·-

2" 2 18 "9 

0~8 18 .. 6 

- ---~-~ 

AJR QJJ.11&I'I1Y Oiigb~est_Ji::Itou1;___Ave·rg..£(_e CQ 
-~_one en tr a ti on in 

1977: No 
. Arn.bient Transpa 
Air Quality Controls 

Standard Applied .. 

9 9.7 

9 9., 6 
_. 

.J?.1:111 

1977 
Appl. of 

.Strategy 
#1 

9 .. 1 

8 .. 8 

19 
Appl 

Strat 
#1 a 

77 
.. of 
egies 
nd ~f2 

-

6 "9 

6 .. 8 

(1) Percent reduction in 1977 emissions required to meet standard. 
(2) Percent reduction in 1977 emissions achieved by the strategies. 

IV-2 



Based on the results illustrated in Table IV-1, MPCA proposes 

that the two strategies for each CBD discussed in this section be 

implemented. If fringe parking and accompanying people-mover or 

shuttle transportation 'in the core area were adopted in both CBD's 

without traffic surveillance and control, it is unclear from the 

inherent nccuracy band of the data, ·w·hether CO standards can indeed 

be achievedo Implementation of traffic surveillance and control 

procedures as well, will provide enough margin of safety to con-

fidently estimate that the standard can be achieved. 

Employing both strategies #1 and #2 is further justified td 

~ccount for contingencies which may cause unexpected increases in 

CO emissions, such as: · 

(1) EPA extends the date for compliance with 1975 motor­
vehicle emissions regulations to 1976; 

(2) Law suits by environmental groups requiring EPA to not 
allow the extension from 1975 to 1977 for achievement 
of CO standards are successful; 

(3) One or more of the proposed strategies is not as 
successful as predictedo 

(4) The estimates in VMT's are based on annual averages., 
but over on 8-hour period the actual VMT's can be 
substantially higher than the averp.ge, thereby causing 
higher CO emissions than accounted for in this Plan. 

(5). Air stagnation and temperature-inversion conditions 
.can occur which are more severe than those which occurred 
on the day chosen as the data base - November 11, 1972, 
in downtown Minneapolis (18.9 ppm). In such cases, CO 
concentrations can increase to levels greater than 
anticipated by ~his Plan. 

A further contingen~y can be created by special constrriction 

within the CBD's. This Plan accounts for an increase in traffic· 

from 1971 to 1977 of about 25%. This increase is based on normal 

growth and business expansion within the two CBD's. However, the 

Plan does· not account for special new structure~ which ·can 
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potentially cause abnormally high increases in traffic (see Sec~ 

tion VI). The domed stadium proposed for the Minneapolis CBD falls 

into this category.. An air quality environmental impact statement 

should be prepared for such special structures to assess their effect 

on CO concentrations within the CBDo 
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v .. IMPLEMENTATION ISS S lJ, ND 0 BS 1' AC J:_, ES 

A.RESEARCH METHODOLOGY 

Researcb. on the .issues a~·3sociated with the impl2menta.tion of . 

transportation control~ to impJ:'ove air qualit.y consisted. of a system­

atic process of data. collection, interpretat:;ion <:u1d evaluation, a.s 

~~~hown in Figure_ v-1 below Q The first step was to review the candidate 

strateg·i.es for t:.ca.nsportation con t::col identified by the traffic eng·ineer .... 

Once this prelirilinary 1i.3t was krJ.OiA711., it wa:::: possible t:o id~mt.ify the 

public a.gencies and private ir1terest g-roups at city P state and,. regio:nal 

levels, w·ho would have 'm interest in tlrn irnplerne:ntation of these 

strategies. '11his process \.•.ras facilitated in Minneapolis •m St. Paul by 

an early informational meeting- to. wliich representatives of a larg·e m1mber 

of public agencies we:ce invited. 

Hc.~view of 

Candidate 

ChE:ck1ist: of 

,~··--·-,.,.~-. -·-~--~. -~~-.,~~l 
l 1···"i~~~,y·,.,r·: ::>i·>·c· '.-•i' -'-·1·; I I .J.\vl:.::'-.• ' .. 1.t:'lrv " L.. . l 

l.~---~-~-··--~-~--~ .. ·--1 I 4-i~~P,.;;1e1~r"'eS-· ~-~l~- .: 0 r--~--~--~71 ff"·. ~~~·.~er&_ es_ ~:d -· _,,-~--
\ Identification l I .J .. I!il_;_" d· ll.cac.L n IO,,.,..i..1.C0·~..) ' c:i.gcncJ.t;:.:l. 

of interested · ~ . L---~~··~~~~~=~r---~~~ -~~---~--.. ~~-· 
· offices & ag·enciesi 

-~~~.~----~--.. J. 

In-'cerpreta.tion Evalttal:ion of Selection of 

o:E interview candidatr:::: 

data. 

Figun~ V-1 

Research Methodo1osrr 
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Given brief descriptions of the candidate stratef;ries, a list of 

interest groups, and an understanding of the problems generally 

associated with change in the urban environm8nt., it was possible 

to identify the types of J.ssues (or sometimes, obstacles) that 

might be associated with implementation of the transportation 

controls.. l';. s.1eneral checklist of the types of issues anticipated 

was prepared for subseq1J.ent review with representatives of 

interested parties. 

items: 

1I'he checklist. consisted of the following 

Le9al l\.uthorization and Requirern~nts 

Financial Requirements~ amount of funding needed; type 
.ar,td sources of financing possible 

Management and Enforcement ReBponsibility 

G Economic Impact 

· Political Feasibility 

& User Acceptance 

Inte:cvim·rn were held with. representativE~s of virtually all· of· the· 

ptllil.:i.c agencies v-,rho ntig·ht be concerned about t:he candidate control 

measures 11 and w·ith representatives of dcw:ntown J::msines.:s o Other 

citizen interest groups were not interviewed at this st:ag·e ~ Each of 

the releva11t c2J.1didate control strategies was c1iscw.3sed in terms of 

the types of issues included in the check.l·ist., Respondents also 

provided us ·with. reports and other written rna:tc:rial relevant to the 

issues being discussed. strat:egLss were 

also solicited at this time. Lists of the people int:ervie1ved in 

Mint1eapolis and st 6 Paul ca.n be found in Appendix B ~ 

The qua.lita.t:i.ve da.ta resulting from the interviews was i.nte:rpreted in 

light of our growing- understanding of t11e tz:,a.r1sportation 1.r:~sues actiV<3 

i11 th2 cities at the prese.n.t ti1ne 1.. and cnn: bf the p8l:i.tiC':Ci1 

and economic forces that must: be baL;i .. nced :Lu tlH::: u:cba.J.1 enviro:n.:ment. 

rrhis info1'1t1aticm, in conjuJ.1ction with the written material supplied, 

made it possible to evaluate the candidate trcu1sportation control 

strategies in terms of the timeliness and. feasibility of their imple-

menta.tion. E'rom tl1is evaluation, recommendations were mad(~ for the 

selection of transpnrt.ation contr:ol 



I i I 
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In Minneapolis ·- St. Paul r only the:: v13hicle ix:rf ormance inspection wa.s 

eliminated from the list of candiclat.c strat.e9ics finally recornrnendec:L 

The problems associated with the :trnp1E:ment<:d:io~·1 of such a pr.ograrn are 

discussed in Appendix C., . 
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B .. EVAUJlVI'ION OF fJTRl-Vl1EGIES RECOMMENDED FOE MINNEI',.POLIS 1 

CEN'I'RAI.1 BUSINESS DisrrRrcrr (CBD) 

Planning [:or the major portion of the E-)xpress bus service 

recorn111ended here is already under'i'lJY in the form of the I-35W 

Urban Corridor Demonstration on a Bus-Metered Freeway System. 

Full operation of the servicer inclucling· metered entrance ramps 

for the buses, is expected by rnid-19736 It i
1
s anticipated that 

the service will attract app:coxirnately 2, 000 riders daily 

from their automobiles~ 

'rhe service will be operatl.ng initially on a demonstration 

baSU.3. Continuation of the program will depend on its init.ia.l 

success, as indicated by the resuJ:ts of-continuous evaluation, 

and on the availability of addit:ional funds for operation o 

· Lega1 authority to manage and operate such An eY:pref>f5 bus 

on an Intersto.te Freeviay m::Lsts w:L l.~,_in the cornbinc-2.:d authorities 

of the Metropolitan Tra .. nsit Cornm:Lss:j.on aDd the !'>iinnesota Hig·h1·1a.y 

Depa..rtrnento The land required for i.::he construction of the rnet.ered 

freeway ramps is within the highway right~of~·way, and no addit:Lonal 

land acquisition will be n~quired for this purpose. Since the 

buses v1ill operate with. other vehicular traffic on the freewa..~7 · 

itself, no additional right- w·ill be required here either~ 

The project is managed by a Project Management. Board consisting 

of representatives of the J.'.Ietropolitan· Council (coo:cdinates all 

plannin<J in the Seven County a.rea) r Minnesot .. a Highway DE:pa.rt.rnent. 1. 

Met.ropolitan Transit Cormnission, I-Ienncpin County and the City of 

MinJ;ieapolis. 1rhe Board provides overaJ..J technical direction for 

the project~ The pro:j ect director is a full time staff member of 

the Minnesota Highway Department· and is the indi vidu.al responsible 

for dealing with the ccmsuH:ants and coordinating local ~::taff 
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participation. Expansion of the project to include St. PauJ. 

·would require expansion of t:he Project Management Boa.rd of include 

. a.ppropriate city and county rGpresc::ntatives. 

The capital cost for all elements of the Bus-Metered Freeway 

system has been estimated at $4,731,000, includin9 the surveillance 

and control system ( $1r703 r 000) and. the bus J:amps, :vehicles, 

,park·- ride facilities, waiting shelters, and bus stop sig'ns t.hat 

comprise· the transit service ($3,028 1 000). The annual operating 

expenses of the transit service plan are e.stimate0 at $558 ,000 

for the fii·st year.. l~dditiona1 operating funds will be ne~essary for 

the surveillance and control system ($1.48,000) and marketing 

($102 fl.50) • 

Financial support for the demonstration project has been committed 

·from several sources~ E'edera.1 Higrrway Administration r Urban Mass 

'l1ran.sit Adrninistration and t1rn Metropolitan Transit Commission. 

However, operation of the express bus system beyond the demon-

strat.ion phase will reqri.ire a small amount of additional financing .. 

* As indicated :Ln the final planning report on the .system, operating 

e_?rpenses for the first year are expected. to be as follows~ 

Service Plan Operation 

Surveillance & Control System 

Maxketing 

Total Operating Cost 

Passenger Revenues 

Operating deficit offset by 
initial g-rants and locaJ. 
servic(.:; reduct.ions 

*· I·~_35W 1:!_:t:·!;~·-~-~?.£idor_~~~~~~~~:..~~~t~~~~.£~j_cci;_: 
· ~~.w2~~§y:::~~~~Et_1 September, 1971 .. 

V-5 , 

$ 558,800 

148,000 

__ :~~Q~_, 15~~ 

$ 808(950 

$ 689r700 

Bus Metered 
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In tli.e second and subsequent years, we can expect passenger 

revenues to increase by about 5%. (extrapolation of current trend 

in the Minneapolis-St. Paul rnetropoli tan area) and marketing- costs 

to be reducGd by E1bout :?30 £000 (3/4 of the exp·enses for creative 

planning and advertising for rneted.ng·) .. 'rlrns, for the second and 

subsequent. years, additional fino.ncing of $54,765 would be 

required to support the program, as shown below: 

Service Plo.n Operation 

Su~veillance & Control System 

.Ma.rketinq 

Total Operati_ng Cost 

Passenger Revenues 

Operating Deficit Hequiring 
additional financial support 

$ 558,800 

148,000 

__ 7_~=L~!) Q. 
.$ '178,950 

$ 724,185 

$ 54,765 

It is possible that this sum could be financed by tlw State or 

by a continuing grant from the Federal Highwc .. y Administration. 

H.esoh.:i.tion o:E this issue must. await evaluat:.ion of the prograin rs 

first full year of operation. 

Also av:rc1iting evaluation of this demonstration program is 

the expansion of freeway metering- and _express bus service to 

connect Minneapolis and St. Paul, This project would require 

substantial capital and ope.ra.tinsr fi:nanc;ing of the se:Lme order 

of magnitude as the I-35W corridor pro:ject. 

Vital to the success and continued opera_tion of the express 

bus service is the market 1 s acceptance of .it. In recogTd tion 

(,,." !·.'. 

of this fact r the system pJannen:; have already devo~.ed considerable 

effort to the ltm.~cketing strategy., The major appeal would be made 

on the basis of the time and money saving featurec of the system. 

An attitudinal study for the Twin Cities Area Metropolitan 1rransit 

Commission conducted in early 196~ by Simpson and Curtin shrnved the 

importance of a number of characteristics of transit travel to. work, 

shown belo\v in rrable V-· 1. 
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J?ercentages ref er to the percentage of the sample who ranked 

the trip characteristic as "very. important" of "of some importance" .. 

TABLE V-1* 

Ranking of Characteristics of 
1rransit Trips to Work 

Very Of Some 

------~-~-~E~~!..L~-· ·- Il~J?.,cjrt~21c~ .·--~-~c:l __ _ 

Getting to Work on Time 91..6% 5:6% 97.2% 

Your Safety· 83. 396 13 ~ Q?c; 96.2% 

Travel Time 55.1% 26.,0% 81.1% 

Need Not to Transfer f rorn 
one bus to another 54b2% 25~196 79.,3% 

Having your Mind free while 
going to and :Erorn work 39.0% 40.,9% 79c9% 

Your Comfort 36. 8?6 41.8% 79. 6 96 

Cleanliness of the Car 31. 9?6 52.9% 84.8% 

Cost of the 1l'rip 26.0% 1\: 36.2!:0 62. 290 

While all of these factors are of cqnsiderable .importance, as 

indicated by the total percentag-es, it is clear that g·etting to 

work on time and other travel time issues are paramount. If 

the crecUbili ty of time saving by J?us can be established with 

auto users[ than this should be the major thrust of the marketing 

appeal., Other factors, especially safety and convenience sholild 

also be bighlighted. Less money should probably be spent on 

advertising .the money"' saving features of the system f (now tar~reted 

for majo:r emphasis) because of the relc1tively littlf! importance 

ascribed to this characteristic by .potential use.rs" Since the 

primary market (auto users of the corridor) consists of people 

with higher than average income, this appeal is likely to have 

little impact. With these rninor cha.figes in the marketing strategy r 

it seems possible that Urn system w:Lll achieve tJrn anticipated° 

ridE:rship goals 

* I-35W Urban Corridor Dcrnon.~;trat:Lon Project~ B~s _M~~erec~_.Fr.:.~?5~.:~Y 
.~Yr:; tc;~~~ ;--r;ept-81nbcr~-19-:-ff:-J?:~- i r/7'-~--·~-----·-
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The rna.jor economic impact anticipated at this time is a 

reduction in parking lot revenues normally ~eceived from auto 

commuters. This would not amount to more than about $3,000 

per day r and be spread among a large number of parking lot ovmers. 

Since reduci.:ions in the number of downtown parking spaces are 

planned, it is not likely that this impact will be sufficient 

to present an obstacle to full i1nplerrientation of the express 

bus ser\ric~ o 

The political feasibility' of the service depends, ultimately, 

on the attitudes of users and downtown employers and parking lot 

owners.. ;If they continue to support it, there is not likely to 

be any political opposition. 

The concept of providing convenient,, low cost parking· at 

the fringe of the CBD, \·;rhi.le restrictin<J and discourag·ing parkin9 

in the downtov,-rn core is an integ-ral part of CUY.Tent_planning 

for Minnea.polis o The Metro Center r 85 report" includes as· 

policies: 

"Creation of fringe parking ramps connected to.the 
distributor network and freeways on one end and 
pedestrian skyways into the core on the othe .. r ~ 

Prohibiting through zoning 1 tJ1e development of 
any new parking ramps within the .core by restricting 
the rnaximurn number of pa.rking spaces that may be 
permitted in any new building. 11

· 

Full implementation of the cit.y' s parking policy :i.s anticipated 

by 1976, by which time periphera-1 parking ramps will be in 

operation with a total of 11, 350 spac_es ~ By the. same time, 

through the redevelopment of the downtown a.r.:ea 1 . approximately 

11,000 CBD spaces will be eliminated. 

* Ei~:~:o _5~:..12:~~1::_-~ .. §.?_: study for Development of P:rngrarn and 
Priori ties for I~.x:pandcd Job an.cl. Investment Opportunities 
in CentraJ Minnesota; Minneapolis Planning and Development, 
March, 197d, P. 102 
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Minneapolis has the legislative authority necessary to 

develop parking facilities in the locations it.desi~es~ Minnesota 

Statutes Chapter 459 include the right to issue bonds to finance 

parkiug facilities, securing low i!·J.terest rates with the full 

faith and credit of the city.. 1rhrough the power of eminent 

domain, .Minneapolis has the right t~ acquire the necessary land 

and to build on it. 

'I1he City's capacity to limit t:he private construction of parking 

facilities is less clear. While it is legally possible for the 

· city to. restrict parking through its zoning powers, .developers 

are frequently g-ranted the right to construct parking in excess 

of the desired 200 spaces ·per block. of development in exchang·e 

for other concessionso To remedy this situation, it will be 

necessary to redraft the present zoning ordinance to explicitly 

restrict parking in the dovvntown area to accessory parking .(less 

than 200 spaces per block of development) / and to prohibit 

t t ' ' tl' ' .C _I. r.• ' - ' ' ' d 1 cons rue --1.on :Ln 1J_s area O.L any maJ· . .'Jr. new n:i.ci.l.i ties 1.nt.en ec 

exclusively for parking. •rhe new zoni_ng ordinance will require 

passage by the city council Q As ir!Jicated in the Metro Center 

'85 report~:, rest.:riction of dm·mtown parkin9 :through zoning and 

redrafting <)f the ?.;oning ordinance is the policy of '.the city. 

Sever al new versions of the ordinance have been prepared, and agree<­

ment is anticipated shortly. The City! s park:lng po.licy has tlrn 

full support of the Minneapolis Downtown Council (the development 

arm of the Chamber of Commerce) and can thus be expected to 

pass the City CounciL 

I-mother t:ool i.)Otentially avaiJable to control the :Locat.ion 

and quantity of dovmtown parking in Minneapolis is the developrnent 

district. Chapter 677 of the 1971 MiDnesota State Statutes 

authorized the creation, of two development districts until 1973. 
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In the 1973 legislative session, the City will propose that 

the downtown area also be designu.ted a development district, 

thereby giving the City unprecedented control over the design 

and location of all new construction in desigriated areas. City 

plannera are pre~ently identifying tl1e possible boundaries of a 

downtown development district, and no opposition has yet arisen 

to the plan. 

Bonds haye already been sold for a major portion of the 

fring·e parking structures, and tl1.e remainder are in preparation. 

· It is likely that arrangements' will be made with the opE.~rators 

of the parking garages to guarantee t:1e City a fixed annual income 

from the ·facilities suf f:Lci.ent to ~repa:{ the initial investment 

and debt service. lUtho.ug-h it is not anticipated that any 

additional financing will be necessary, grants are available 

from the Federal Highway Administration for the construction 

of parking ra1nps for cornmute:cs in conj unction with Interstate 

Highway projects .. 

Another financing alternative, p:eoposed in the Metro i85 

reporL is the creation of a parkinq fund \vhich would be the 

recipient of money from private downtown developers fo:r the 

construction of a required number of parking spaces.. Pooli.ni~J. 

of this money in a special fund v.1~· uld make it possible to construct 

parking more ef f icient1y and at locations chosen by the City 

rather than at the development sites. 

Management of CBD fri:0.9e· parking ramps would be delegated 

to the operators to whom the facilities were leased< 

Responsibility for the revision of the zoning ordinance and 

the possible creation of .a downtown development district rest 

with the City Planning and Development Department and the Coordinator's 

office, 
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User Acceptance ~_,,,........ _____ ,,, _ _...,..,,_,_..,__ __ __ 

Acceptance of CBD fringe parking in lieu of downtown core 

area parking will depend somewhat on the price of the parkin9, but 

much more on U1e quality and timelinef)S of the· linka.ge to downtrnvn 

that is provided. A people.:; mover system and an expanded skyway 

system are pltumed for this purpose, and discussed in Section C . 

. Also at issue is the possible insti tut.ion of pricing controls 

which would raise the price of dovmtown CBD parking- in relation to 

fringe CBD parking~ This would t.-:heorctically discourage all but 

executives a.nd perhaps shoppers ('whose parJ~ing fees might be 

paid through ~.heir purchases) from parking in the CBD. The 

econmnic impact of this policy could be ·detrimental to dowrrtuvn1. 

parking· operators and even downtovm stores who could be at a 

disadvantage in relation to E>ul::mrban businesses o At present 1 the 

City does not have the :cig'h'L: to reviev.7 pa.rkin.g :c·a:tes. And a. nm·1 

City ordinance would be required t.o irnpJerncnt them~ cont.r·oh..;. 

Such an o:cdina.nce vlould require council a.pprova1. Given its 

economic disadvantages, it is unlikely that this policy w·ill be 

P?li tically feasible within the period of the irnplernentation plan. 
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1P lanning is currently undeJ:w ay by the City of .Minneapolis 1 

Metropolitan 1I'rc:msi t Commission and t.he Drn.vnto.vm Council for 

an automated people mover system in downtown Minneapolis which 

would provide an efficient linkage betvn:;en CBD .. fringe parking 

facilities 1. dm1mtown offices c:md stores, and the skyvrny system. 

The system would consist of 20-40 passenger vehicles operating 

on a fixed guide-way elevated to Uie second story of the dovn1town 

buildings. fJ.'he maximum walki:.:--lg distance from any poirit in the 

downtown area· to a people mo·ver s ta ti on is expect.c::;rJ to be 2 or 

2 1/2 blocks, and the average. about 1 or 1 1/2 blocks. It is 

anticipated that the first stage of the system - the east, west loop 

comprising ha1 f the total mileage \vilJ be operating by 19 76. 

Chapter 429 of the 1971 Minnesota State Statutes permits the 

city of Minneapolis to financer constJ.:·uctr- operc=tt.e and rnc=Lintain a 

people mover syst0rn of t.he type conteILtp1ated~ However r additional 

leg-al steps rnust be taJ(.en before construction can begin., .Ag:ceernents 

will need to be reached between the City and all of the individual 

property owners aJ)utting the proposed riqht. of wc.q ,, One problem 

which may interfc-;rc:: with this process is the system's potentia.l 

infringement on the abutt:ing property ow~1E.;rs 1 rigbt to light and 

air., If t.h is becomes a serious .::; ue, tJ1en dela.ys a.re likely 

to result. 

The initial capital investment required for the system has: 

been estimated a_t $5 3 r 000 1 000, with annual operating· expenses 

of $ 3r100 r 000 in eluding debt service. Ongoin9 neg·otiations with 

the Urban Mass Transit .71,drninistration inclica.te tlrnt approximately 

80% federal funding may be available for the initial capital 

investment. 
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Minneapolis has in mind several options for financing the remaining .. 

costs. One option would involve the creation of an economic 

development district in downtown Mi.nneapolis and the application_ of 

tax increment financing. Under.~1is scheme, t~xes in the district 

are fro~:en at tbe le\rel of a designated year, and tho increase 

in tax revenue resulting from the.improvement (the people mover, 

in this case) is retm:ned exclus~ vely to the district:, th1:ough the 

g·enera1 fund. The potential :for creating 0.n economic development 

district within the city of l',1inneapolis exh;ts in Chapter 677 

of the 1971 State Statutes. Howe\rer, a.pplicb.tio:n of this law to 

downto\\JD Minneapolis ·would require approva.1 of the Legislature 

sometime after July 1, 1973. An additional constraint on the nse 

of this funding mechanism is a current .limit of 5 mils on the 

additional tax levy tha_t can be ma.de on the property owners in a 

development district" 'I'his revenue would cover only about one 

fourth of the cost of the systern . 

. If this restriction v.rere not. 1ifted, then additional re\renue 

would be required from other sources o 

Construction of the people mover system, however, is not 

dependent on approva.l of Minneapolis as an economic development 

distric"L The city of Minneapolis itself c:md the Metropolita1;. 

Transit Co1~nission are both prepared to sell bonds to raise the 

initial cap'j_tal required A benefit assessment district could 

also be established with tl1e beneficiaries o:E the service being 

assessed in proportion to their benefit. If necessary, it would 

also be possible to cha'~'ge a 10 cent fare to e.Iefray operating 

expenses, instead o:E the service being free. 

The financin<:J opt:i ons for this proposal are rnaFY I' DJi.d its 

ultimate feasibility rests with the economic stren9th of the 

entities involved and not with which option is chosen. The 

City of Minneapolis has a l\l-1A bond rating, and t.he Metropolitan 

Transit Comrnission an AA rating ... Thus it appears that some 

~rn.tisfactory financing· sd.1ene can be found to implement the 

people mover systc:~rn. 
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Manaqement Hesponsibility __.._.._ __ ,---..::.._ _,._.._:_.::-_ ______ ~-~ 
Responsibility for management of the people mover ·system 

is now under discussion, and the obvious ca11didates are the city 

of Minneapplis and the Metropolitan rrransit Conunission. A 

decision about thL:; is expected sht?rtly. 

The people mover system is likely to have a positive economic 

.'impact on retail sales, office space leasing, and d~velopment of 

tourist mid convention facilities. Land values are likely to increase 

near UJ.e stations. No groups have been identified wbich would be 

likely to suffer economically as a result of t.he people mover 

service. 

Acceptance by the residents of Minneapolis will depend 

largely on tJ1e financing scheme that is chosen, the qual:i.. ty of the 

service, and perhaps the aesthr~t.ic impact of the a.eri.al structure 

itself. Until the financial and design deto.ils have be.En decided" 

it is not possiJ::ile to anticipate citizen response. 

While there is ::.~ubsta.ntial support for tlH'.:! concept of the. 

people mover system, political opposition 1nay arise during tl1e process 

of detailed design and. location. 1I'his can and is being avoided 

by :Lnvol vin9 the dovv-ntown business comrm.mi ty early in the syst.em' s 

planning~ 
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Detailed planning for a traf.fic surveillance and control system 

(or traffic management system) has been completed for Minneapolis. 

1.rhe system will monitor the number r speed and direction of vehicles 

along the controlled roadways. Thjs information will be fed into 

a computer which will coordinate the signal system, meter traffic, 

reverse lanes and divert traffic from congested streets as· 

appropriate in order to optimize the smooth flow of vehicular 
I 

.traffic. The system will require 3 years to implernc,mt,. and is 

eATJected ·to be operational. by the first quarter of 1976 .. 

No special legal authorization is requin:!d to install the 

system. Maintenance agreements bet~1ecn Minner.:i.pcilis r Hennepin 

County and the State of Minnesota will have to be pn::pared to 

define maintenance respol1sibilities on the roads bf~longing to 

tb ese different political entities. 'l1he:ce is ample time to reach 

an agreement on this issue, and it not expe.cted to be an 

obstacle to the systern' s operation. 

The tra:Efic manac;rernent system 1,-T:Lll cost about $4,. 000, 000 .and 
I, 

be supported by a rrOPICS g·ro_nt from thE: Federal Highway 

l\dministration for approximately $2 rCJOO I' 000 (50%} e Twenty 

percent of the remaining $2 r 000, 000 ·will be pa.id for by tho. City,, 

and 30% by Minnesota and Hennepin County~ The funding has beep 

authorized informally and official approval is anticipated very 

shortlyu 

Management of U1e system v1ill ':cest with the City of 

Minneapolis and enforcement of tho. traffic regulations will 

remain with the police now in force on tl1e affected streets. 
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There may be resistance to the system :from travelers who, 

during- peak travel periods, are diverted from their intended 

direction and must find alternate routes to their a·estination. 

Oppos .:_ti on may arise from truckers and ·other deli very services 

(Postal Service, .etc.) who may find it difficult to follow 

their accustomed routes. These problems are not expected to be 

suffir:::ient to interfere ·with the system's implementation, but 

may reduce its ef fic:Lency for a :few rnonU1s. until travelers 

have become accustomed to it.' 

Poli ti cal Feasi~)i li!z. 

Then~ are no politicc:tl problems anticipated at this late 

staye in the plall.ningo 

I1nplementation. of the t:r·o.ffic manag·ernent system will change 

the flow of traffic 1. but is not expected to increase the total. 

number of vehicles that regula_rly enter the city~ Thus no 

significant economic impact is expected .. 
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D., EVAlJUA'rION OF S'.1'l{A1.l1EGIES RECOMlvIBNDED FOI~ S'.I'. PAU11 CEfJ'J.1 Hl\L 
BUSINESS DIS'1:1PJCT (CBD) 

L Cehtrnl Business District Ftinqe Parking 
~ ..... ---~---.....,,.._.~----. ..---........ ~-··-~-------------"---~----~~----~-.. t..-

The creation of bulk parking facilities at tl18 fring·e of the 

St. P :ml CBD is part of the present. policy of both the city 

of St. Paul and the duwntown business community. 1rhe parking concept 
•k 

for the St.Paul area includes 

" @ Long-term employee parking in s·tructures located 
on the periphery of the core on, the minor arterial 
systemo 

e Executive parking in limited ·quant.i ty loca:ted 
convenient to place,of ernp1oyrnent and iri stru~tures. 

w' Shopper, business and patron parking in structures 
and very conven:LGnt tq destinations. 

Cfl Errand parking off-street and WE;~H dist.ributed with 
regulation <:md pricing to encourage short· stays., 

® Elimination of c:tll on~street parking in the reta.i1 arid 
office areas. 1! 

Operation '85, the developrnent arm pf the downtown business 

association, has proposed specific~lly that bulk parking (open 

lots) be developed in three locab ons ~ 

1) Civic Center Ramp area- to Chestnut Street and 
bet.v;reen Seventh Street and Shepard I<.oad 

2) 1.rhe area of the railroad yE:lrds east of the Union 
D€pot and east of the nev.r ~!:oni facility between 
Kellogg and Fifth Street 

3) 1rhe state capitol arGa including all the area. 
not in public ownership south of Arch Penn 
bet.ween Rice and Jackson Streets~ 

T_ogether, these lots would provide parking spa.ces for 10 rOOO 

ca:rs, and could be expandedr -as necessaryr as rnul"d.~-_le,rel facilities. 

Tra~1sport~~~~J-o~~.:..~foF t~1e 8!~£?..:2:-~l C9r~-~E.~r 
Bather, Wolsfeld, .Inc., July, 1970, P. 22 
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The City of St. Paul has the authority necessary to acquire 

land for parking purposes. Several legal steps would be 

necess.ary, however,. to impl.ernent the Operation ., HS· plan. In 

the case of the· Ci vie Center area, additional land \110uld need 

to be acquired by the Housing and Redevelopment l~uth.ority to 

expand the capacity of the Civic Center Ramp. Long··term agree­

ments for the use of the area near the Buxlington Northern Tracks 

would ne.eq to be d:cawn between tl1e rai lroa.d i City and parking lot 

operators. In the vicinity of the-Capitol complex, an urban 

renewal program of acquisition and clearance would need to be 

estal1lished involving the C<3.pitol 2\pproach. Planning· Commission 

and the Housing and Hedevelopment Autl1ority 7 with the support 

of the City and otl1e:t.' organizations cited~ All of these l_eg·al 

actions are possible within several mor1ths, or a year rnaxirnume 

The cost of the. parking p:rogram outlined above has not been 

determined~ However, since open lots·are planned initiallyr the 

total cost should be relatively low. Operation 1 85 has 

recommended that the Industrial Bond l'~ct currently used by the Port 

Authority of St., P2.-ul be amended by the. next Stat:.e l,egislatti:ce 

to include parking ramps and pcu:-king lots in the scope of possible 

fm1ding a.ctivi ties. ~rhis wou1d permit, pri va·te parking lo.t 

operators to enjoy the benefits ot: pul-:ilic acquisition o:E land 

and lower financing. If this option is not approved by the legis­

ture, then the land could be acquired privately or by the City 

of SL PauL 

In order to further encourage- drivers to park in the fri!1ge lots, 

steps must be taken to discourage peak hour travelers from parking 

downtown. This ca.11 be accornplisJ1ed by prohibiting the construction 

of larg·e CED parking f ac:Lli ties and controlling the price of 

downtown parking. 
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The City has t.he autl10rity to restrict. construction of downtovm 

parking ramps through zoning. However, the St. Paul Housing and 

Redevelopment Authority presently requires· that developers provide 

1 stall for every 1500 square feet of offic~ space~ A change 

in this requirement will require a.pproval by the Redeveloprn.ent 

Board, and a vote of the City Council and approval by the Mayor. 

Another mechanism for discouraging downtown parki_ng is t11e 

control of parking fees.. This apprQach is understood by t11e 
I 

business .cornrnuni t.y to be unfair to downtown lot operators whose 

revenues would be likely to ·aropo ·11he City of St. Paul now has 

the authority to set maximum parking rates, but not minimum. 

Ci ven local opposition to tliis approach, it is not 'likely that the 

City Council would approve an ex:i:ians:Lon of tl1e City's authority 

for this purposeo 

A.s currently c;onceived r th0; proposc-x1 parking facilities 'dould 

be managed and operated privately. 'I'his does not pose any 

obstacles to the implementation plan-.. 

The overall economic impa.ct of this plan is G:?,."Pected to be 

positive, .in that nm·1 vacant or 1mderut:L lized land will be put 

to a more productive purpose. As long· as convenience and 

executive parking is not curtailed, there should be no neg·at.ive 

economic impact on downtown businesses and retail stores. 

Po~itical Feasibility 

There is no major opposition to the pla.n at presentr and 

approval by the City Council is anticipated& 
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Use o:F. the parki.ng facilities by travelers downtown will 

depend primarily on the convenience of the linkage to the core 

area. It is ex1)ected that this will be accomplished initially 

tlu·ough the skyvmy systen1 and a shuttle bus service, and eventun.lly 

by a people mover system. The first two alternatives will be 

operative by 1977~ 

.. 2 .. Shuttle Bus Service 

A recommendation has also been made by Operation '85 to 

operate a shuttle bus service connecting the bulk parking facilities, 

including the ca.pi to1 area, with the downt;.own area.; The 

follovdng routes are being considered: DLlring the hours of 7: 00 

a.m, to 9:30 a.mu and 3:30 p.m. to 6:00 p .. m~ busc~s would run 

on Fourth Street from the Civic Center H.nrnp on the west, to and 

:through a bulk parking area owned by .the Burlington Northern on 

the east; from 9:30 a.rn. to 6:00 p.m .. buses ·will also fftake a 

loop throu~Jh the Seventh Street retail area0 The shuttle bus 

service would supplement the expanding· skyway system and could be 

supplanted by the people mover system proposed :Eor a later time. 

'J.:'he Me.tropolitan 1rransit Cormnission Is unified work prog·ram 

for calendar year 1973 includes a circuJ.a.tion and collection/ 

distribution study for St. Paul to beg·in in the third quax:ter of 

197 3 and continue for 6 montl1s ~ 1rhe total cost o:~ the study 

would be $50, 000 / of which the Urban Mass Trcu1sportation J~dmini­

stration would pay two~thirds o They indicate tJ1at the study 

"may lead to the..desi.g-n of a transportation center with facilities 

for the fa~t link systems, shuttle bus systernsr and other bus 

* ·services all inte:cfacing with. the· St~ Paul skyw.ay system~ 11 

---~------~------· 

* Memorandum: Unj.:!ied _rm:-~-~~_?q!'i'._1];'..;_f_y--1:_~ 7 3 ,_ To 'l'ransi t 

Deve~oprne~1t ~?.2~1:.i tt~-:~~orn Carn Andre, Oct. , 19 7 2 

V-21 



( _: 

Leg.:--:1 Al!_~~riz<:~~ion ~1d~ R~~~~E~~E:ent:.8-:. 

The Metror;,_olitan Transit Commission has the authority 

to operate a shuttle bus service in downtown. St. Paul. 

F in_~EL a~ _ _!Zequ i 1;e~nen ts 

Firtancing is available to conduct the study, cmd additional 

funds would be needed to purchase, operate and maintain the 

shuttle buses. Two-·Ulird~ funding would probably be available 

through the UMTA Capital grants prog-ram for purchase of the buses. 

Opera.tion and maintenance would ha~Je to be supported by a fare 

or by taxes .. 

Man5'lgeme12_t._ ReE:Ro1?:._~..:i..bi l:h.'.:Y_ 

The Metropolitan Transit Commission would have responsibil_ity 

for managing the program., 

The S(~rvice v\'.OUld. be expected to improve the economic situation 

of downtown businesses. Without it 1 concentration of parking 

on the fringe of the CBD could discourage growth in the core area~ 

Polit.ica~ E'easibil~:tY 

The shuttle bus serv:i.ce has the support of the downtown 

business cornmuni ty as well as local gove:rning agencies. No 

political obst2,cles are anticipated" 

Acceptance of the service by users will depend on the wai ti.ng 

and travel times, and the quality of tbe wait and the ride. If 

tl1e buses operate on short headways and in special bus lanes, and 

· if ·waiting can be done in a heated 1 attached bus shelter / the 

service should be successful. 
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3" Auto Free Malls 

* The Transportation Plan for tl1e St. Paul Core Area 

recommends an auto free l':'lall on Seventh Street between Jackson 

and \.<Jabasha. Auto free malls have also been proposed for Fourth 

and Filnnesota. Only shuttle buse..3 would operate on these streE-ts. 

Implementation of ·this plan wo:uld require approval of the 

Mayor and City C01mcil. rrh0re are no legal problems associated 

with closing the streets to automobile traffic ... 

Financinq Alternatives 

There are several ways in which the street improyements 

needed for the malls cou1d be financed. One approach would be ·to 

designate the area a benefited district and assess the abutting 

property O'.•mers in proportion to the benefits they receive. The 

revenues collected from the benefit assess~ent could be u~ed to repay 

the bonded debt for the improvements. Another possibility would 

be to request of the state Leg·islat.\1re that the area be declared 

a special development district.. This would permit the increment 

in tax revenues over the base year to be used to finance.these 

and possibly other improvements,. The City of SL Paul could also 

use general tax revenues to pay for the project~ Given these 

alternatives and the financial capacity of the City, financial 

considerations do not appear to be an obstacle to· the project. 

Management .of the project vmuld depend, in part, on how it 

was financedr but would rest uJ:timateJy with the City of St. Paul. 

* Bather 1 Wolsfeld, Inc. July, 1970 

V-23 



I 
( 

'rhe economic impact of the SeventJ1 Street Mall is likely 

to follow that of Nicollet Viall in Minneapolis where retail 

business has improved substantially o In re.cognition of this 

potent.i.al, .Operation 1 85 and the downtown business conununi ty 

have spoken out in favor of the proposal.. 

Politi~al Feasibility 

The only potentially s.ignif icant poli t:Lcal obstacle to 

auto free malls could arise from the truckers unions who may 

need to make· deliveries to the stores and business along the mall. 

This opposition can be overcome by improving of £-street 

loading facilities at the rear of the buildings or making other 

arrangements to accornrnodate this 1:ieed._ 

The Nicollet Mall in Minneapolis has enjoyed great 

popularity arno.ng shoppers a.rid sightseers) and th~ malls proposed 

for St o Paul can be expected to b:·· ~n9 the same response. 

4. TJ:-_9-ffic Signal System 

Improvements to the traffic s_ignal system have been proposed 

in St. Pm~l 1 s TOPICS plan and are supported by this air quality 

implementation plan., 

The· Department of Public Works of tJ1e City of St., Paul, \~i th 

approval of the Mayor and City Council, has the authority to 

implement C?haJ19es to the traffic sign.al system and street nebdork .. 

'rhe improvements proposed will be supported by the Federal 

Hj!f\Jhway l\&ninistration' s TOPICS progrmn. Informal commitment 

of funds has been made and formal approval is expec.;ted. 
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The city of SL Paul will retain responsibility for 

operating the sig:nal system. 

Economic II!lpact 

The TOPICS program will improve traffic 'flow and thereby 

encourage· more people to travel into the downtown a.rea. This 

should have a small, but bene:Eicial, economic irnpacto 

Political F~asibilit.z 

rrhere i's no political opposition to the TOPICS program. 

Since the system will improve mohility in the downtown 

area_, it should be welcomed by downtm·m. drivers. 
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A. Surveillance 

1. Introduction/External Influences 

This air quality Implementation Plan incorporates a 

number of strategies presently planned for the Minneapolis and St .. 

Paul CBD' s.. Most of .these prog-rarns are in the planning or early 

implementation phase A. 'I1hose programs which are just in the planninq 

stage must be· implement(-3d in timely fashion if the projected benefits 

assigQed to them are to realized by 1977. Therefore, the surveil-

lance pro·~rram for this Implementation Plan must include the monitoring 

of implementation of these programs against the projected completion 

dates .. 

On the assumption H.i.at implementation is achieved 

within the scheduled target. dates, the st-::;cond part of th(:; surveil­

lance progra.:m is that of measuring the perf orrnance of the system 

against the projected benefits~ 

Two attributes of traffic benefits have been estimated 

in this study. These are reduction in vehicle miles of travel and 

improvement in traffic flow,, Both of these parameters are subject 

to standard traffic engineering techniques of measurement. The 

problem becomes principally one of assigning the changes in these 

parameters sensed by standard techniques to the improvements antic­

pated under this planG However, changes may occur in influences 

external to the specific strategies related to air quality improve­

ment, which may cause additional increases in benefits measured or 

may off-set their positive contributions. 
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Examples of possible chang·eB in external inf.luE:mces are. 

identified below: 

Ind~ced .. '.~L1r_~vel - Whenever improvements in traffic flow 

are achieved by increases in capacity, improved ulation, surveil-

lance and control, or other measures, there is a tendency for this 

improvement to induce travel demand that would otherwise not develop. 

While these factors ~re difficult to predict with accuracy, they 

must be antic,ipated in improvement programs.. While the result of 

the improvement may be achieving the target objectives in diversion, 

' 
or the likei these bene ts may be obscured in gross measurements, 

Therefore, corrective actions may be difficult to identify and to 

develop. 

For example, volume, capacity, and speed on urban streets 

are interrelated variablesa When evaluati11g the effectiveness of 

traffic control system improvements, the assigned benefit in increased 

traffic flow must relate to the comparable traffic volumes,, Im= 

provements in traffic speed might be offset if substantial increases 

in traffic volume occur~ The signal syst~m improvements could be 

yielding benefits under these circumstances, but at lower-than-

anticipated speeds. Without the signal irnprovements v substantial 

lower speed would have resulted and the s.ame degree of induced travel 

would not have occurred. The corrective ~ction would. probably not 

be assign.able to the traffic signal system, put rather to measures 

to counteract 'the induced travel, if speed improvements a.re to be 

achieved. 

To make such assignments, the travel behavior must be 

'' 
understood. This includes origin destination studies such as those 
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employed in the T'ravel Behavior Inventory conclucted in the Comprehen­

sive Transportation Study conducted for the areao Changes in trip 

ori~in and destination patterns as well as trip purpose distributions 

will then identify the causes for increased travel and lead to the 

development of corrective actions. 

Changes in the land-use patterns in the CBD may be the 

cause of travel patt~rn changeso The development of unanticipated, 

,large employm.ent centers may increase work-trip volumes" Unless 

adequate access to these facilities are a integral part of the devel­

opment plani increased volumes without increased capacity will pro­

bably result in a decrease in travel speedo The expected reduction 

in vehicle emissions will not be realized. 

Parking ~acility Patronage - Patronage of parking lots 

can be measured by vehicle counts$ The personal characteristics of 

the users may well be other than that assurned in the Implementation 

Plano Facilities may be planned to serve primarily the workers in 

the core, and therefore sized for this patronageo It may be that 

shoppers find the f ~cility ~lso attractive and place unanticipated 

demands on it use& Unless these characteristics are identified 

through surveys, corrective actions may not be easy to develop. The 

reductions in tra.ff ic volume may not be those estimated by the 

strategy evaluation incorporated here" 

2.. Traffic Surveilla~1ce Program 

Although other strategies are potentially useful, the 

recommended strategies primarily involve the above discussed attrib­

utes. The surveillance program proposed to measure effectiveness 

includes the following: 
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Traffic Dens - Estimates of annual daily traffic (ADT) 

are made from periodic surveys conducted by the Traffic Divisions or 

Sections of the Municipal Departments of Public Works .. From these 

data, updated traffic density estimates on the CBD streets will 

be made following the procedures illustrated in this studyo Annual 

trends will be maintained from these estimates and compared with 

the baseline 1971 and 1977 estimates~ From such updates, the gross 

measure of traffic flow is made. 

Traffic Op~r~_t:ing Spee~~- - These data were basically 

derived by the Traffic Engineering studies performed by the M.uncipal-

ities and are gathered by a number of means.. The nfloating car" 

method is perhaps the most suitable~ In this technique, a car is 

driven in mixed traffic at various times of the day and the average 

speed along determined route segments is measured. By these 

sampling techniques, average speed will be determined and weighted 

against prevailing volumeso Data will be obtained on a before-and-

after irnprovement basis to determine speed trends .. 

Travel Behavior Inventories -= Data obtained by sampling, 

pro6edur~s, either conducted for transportat~on study up-dates by 

the Highway Department, the Twin Cities .Area Transportation Depart--

ment~ or ~stablished under other special purposes, will b.e analyzed 

and compared with basic. data in the latest •rravel Behavior Inventory 

used in projecting travel demand in this study. These up-dates 

indicate meaningful dev~loping trends in person-trips, trip··purposes, 

origins and de.stinations, .c;ar ownership, and other socio-economic 

travel factors. Changes in these data from predicted trends will 

be assessed as to their impact on VM.T project.ions made here .. 
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Fa1::ili ·-
1H1e ~.JurveiJ.1ance program 

will maintain inventories of number, type, and location of 9ore 

parking spaces to monitor the planned shift of availability of these 

from the core to the fringe of the CBDis. Profiles of user char-

acteristics will be developed and up-dated periodically to detect 

shifts in these patterns from planned objectives. The development 

of new centers of cor·e activity will be moni tared to assure that the 

parking policies are being followed. 

depends on the pedestrian augmentation providedo 'I'herefore, the · 

surveillance pro9rarn '"Hill monitor their development versus the irn=· 

plcmentation schedule~ :P;:i.tronage volumes and use patterns probably 

will be determined as part of facility developmentu Trends in these 

data will be compared with the predicted resul tf:J .. 

3 .hir Survei1la.nce 

The ultimate objective of the tota1 transportation 

control prog:ra.m is to a.c~lieve the 8-hour averag-e c~arbon~~monoxide 

standard of 9 ppmo Carbon monoxide concentrations will be measured 

continuously throug'l1out the program, u::;ing NDIR (non=d:Lspersive 

inf rared) analyzers Measurements will continue to be made at the 

present sites - Downtown Minneapolis, Downtown St, Paul, Midway -· 

and additional monitors probably will be added at other locations 

having the potential for high CO concentrationsu 

This actual CO concentration data, ·will be compared· on a 

periodic basis ~ith the concentration~ expected from the emissions 

reduction achieved via the Federal Motor Vehicle Emission Control 

Program and emissions reductions expected and measured (thru the traffic 

surveillance program) via the txansportation control strategies 

proposed herein .. 
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B .. ENFORCEMENT 

1 o GeneEal_Jviet.h~~olg~y 

The ~ajor control strategies are either on-going or 

planned programs over which PCA does not have direct jurisdictionG 

Therefore, the major objectives of the enforcement program are to: 

L.1.) ' ,. Insu.re that the stro.teg.1es are i.rnplem<'~nted by 1977, 

(2) Maintain the strategies on the schedules given in 

Sections V-C and V-E, 

{3) Provide the necessary restrictions on core parking, 

via zoning ordinances, development districts, or 

othc~r means, 

s0;d preventing idling if 

(5) Enforce existing regula on visible end. sions, 

removal of pollution control equipment, keys 

in unat cars, and pedestrian behavior. 

(6) Make necessary mid-course corrections; or even major 

changes~ in control strategies. 

A fundamental enforcernent too 1 t:o b~ employed by PCA to 

insure that these objectives are achieved is th•2 Inte1>=Aqency 

A~rreement descriJ.)e·d. below. Appendix D fYr.-esE::r1ts a. .draft 2'.\.greernent ·~ 

A single agreement will be co-signed by the cognizant 

governmental bodies, including the Pollution Control Agency, the City 

of Sto Paul, the City of-Minneapolis, the Metropolitan Transit 

Commission, the Met·.ropol.itan Council / the Hic;Jh\·v~y Departmc~nt, and 

possibly othersa The purpose of the agreement is to insure 



on~schedule irnple:menta.tion of control strategies by the respon~;iblc~ 

agencies. The agreement will be fully executed by July 30, 19730 

'The Inter~·l\.gency Aqreernent will include the following major 

provisions,* or their equivalents: 

(1) 1T1he co·~signee~3 aqree to implerne:nt the following- progro.ms 

In the is Cent.ral Bu::.dness District: 

(a) Construct fringe parking· lots. and simultaneously 

restrict the construction of new lots in the core 

city. Necessary zoning ordinances will be passed. 

nDeveloprnent District. 0 dc~sig-nation shall be ·obtained 

State:. s ture if necessary. 

(b) Construct and operate a people-mover system, or 

equivalent system, with the fringe lots 

the Dtrian sk:yway ~)ystem., 

(c) Install and operate a ic surv~illance and 

In the Sto Paul Central Business District: 
"--==~~-''"'='=-...._ .... ....,--,...,-=-....r-=---~,,___.__..~----~·,--~-~-~---""''"''=--.--~·~·- ~-... ~-""--~~-~--=----~~--.-..~--..,._,,,.. ....... "-=~~ """"--" ,,...__.,,__..~=--,..,..--....... ~-~-,.... ... _,,,..,.....,. 

(a) Cons~rucf fringe parking lots and s - , 
ltc..neously 

restrict the construction of w:-;1/\7 lots in the core 

4. - f city. Necessary zoning will be pa.:::;sed ... 

'lDc~veloprnent District" desiqna.tion shall. be obtained 

from th~ State Legislature if necessary. 

(b) Constru.ct and operate a. shuttle·-bus, or eguivalE.mt ,. 

system in~egrated with the fringe parking lots and 

the pedestrian skyway system. 

(c) Install and operate a traffic signal systema 

* During negotiations, some ;_:rnges in t~hr~:~;e pruvisions ma.y prove 
thc--?ir ba::;ic intent. ·will not be altered 
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(2) The agreement will include performance specif ()HS for 

each measure, such as~ 

(a) The number of fring-e parking· spaces" 

(b) rThe capacity and head11my of: micro-~tra:r1~~.d t sys terns 

{eag., people-mover system, shuttle 

(c) rrhe performance of the CBD traffic manag·ernent. system,. 

~:he term "pcrforma.nce 11 specifica.tions is used bi:2cause PCA 

is interested in results, not in the details of how they 

are achieved ~he cognizant governmental agency, municipality, 

etco, will make its own implementation decisions. 

(3) A program for enforcing existing regulation APC-12 related 

'VJ.S c:n1.c1 renKYVd 1 of 

air pol1ut:.ion control dev.ices :3ha11 be impleinen.ted 

Pede~:::trian. and ordinances related to leaving keys in 

an unattended car shall be enforceda 

(4) Ordinances shall be passed by the two citiGs prohibiting 

idling· 

(5) The ag·:r:eement will include an implementation. time"-.. table for 

each rn.t-.JaGure., 

(6) The agreement will spe fy the l~ad agency for each measure 

and outline the responsibilities of all agencies in achieving 

each measure,., Such responsibilities include fuilding, design, 

operation, enforcement, and progress surveillance. 

(7) The agreement will include provis~ons. for amendment. Possible 

changes include addition or subtraction of measures and 

increasing or decreasing the exte11t of the proposed measuresu 
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Several meetings already have been held with both top 

officials and their staffs of the cognizant governmental bo4ies 

.relative to the objective of reducing CO emissions and the basic 

control strategies Essential agreement has been obtained. Several 

future meetings are plannedo For this reason, we do not anticipate 

strong opposition to the Inter-Agency Agreemento 

3~ The Role of the Minnesota Pollution Control 

The tasks of PCA include: 

(1) C9operating ~ith the cognizant goverrunental agencieso 

(2) ~upporting and assisting in their efforts to obtain Federal, 

State, or loca.1 ,federal technical assistance, legislative 

:L r.1ecesf3 ordinances" 

(3) Preparing, negotiating, and executing the Inter-Agency 

l-\greement Cfuly 30 J973 (:Legislative l\uthority deadline o:E EPl~ 

(4) Insllring 

Decen~er 31, 1973 (Adopted Regulations deadline of EPA) 0 

(5) Pr8paring a detailed time-table (included in Inter-Agency 

A<;:;reement) based on Sections V·.,C a.nd V-E r showing exact 

milestone and comp1et:.ion dates"' 

(6) Preparing a detailed time-table by July 30, 1974, showing 

expected· reductions in traffic, CO emissions, and CO 

concentrations and expe~ted increases in average speed. 

(7) Conducting traffic and air quality surveillance programs 

and cornparinq these with the time-table .. 

(8) Obtaining up~dated motor-vehicle CO emissions data from 

·Federal studies and from cooperative tests conducted in 

Minnesota by industry, educational institutions (e.g., 

Vocat.ional~Te cal Institutes), etc. Participating in such 

te 
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as 

(9) Cornparini~f such (-?.missions data '"di th expected emission ra.b~s 

used in this Implementation PlanQ 

(10) Evaiuating the impact. of new, unexpected CO emissions 

sources, such as stadiums, major highways, and large industry. 

(11) Making mid-course changes in control strategies as indicated 

the previmrn ·task.s, usi.n.g· the principles of PEH.'11 'I'he 

11 over-kill 11 factor in the major control strategies will 

allow acconwodation for some contingencies. 

(12) Conducting the public information campaiqn. 

4.. PCl\. zat:ion and on Control Unit. 

Appendix E presents the organization, activities,. and budget, 

ec1 to 1.ature, ti on 

Control Unit of PCAis Division Air Quality for the next biennium· 

(July 1, 1973, to July l 1975). A total of threes f rnc::~rn.bers are 

required by the end FY 1975: 

· Senior Engineer 

~ Engineer II 

" Planner II 

In addition, the Deputy Director of the Division of Air 

Quality will have· the following t:askr3 re1aU:ve t0 t.b.;3 1.~eransportation 

Control Unit: 

(1) Initial program management and staffing, 

(2) Assistance in negotiations of the Inter-Agency Agreement, 

(3) Continuing management supporto 

The legal staff assigned to PCA by the Attorney General.of 

the State of Minnesota vdll prime responsibility for executing 

the Inter-Agency AgreementG 
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APPENDIX A 

A summary of the eight-hour average carbon monoxide concentrations 

for the Minneapolis and Miclway Sit.es, expressed as the rnaximum 

value for 0·<1er thEj day, is presented. in Figures Al to A3" ~rhe 

following table presents the first and second highest values for the 

two sites (over the period July 1, 1971, to June 30, 1972): 

18.9 ppm 

17 5 ppm 

s Mic.1:~AY. 

26 .. 2 ppm 

21.. 6 ppm 

The maximum value occurring anyvvhere in the Minneapolis~-·St q Pa1.;1.l 

Air Quality Control Region is 26.2 ppm, at the Midway siteo Normally, 

this value would be used in the roll-back calculation. Nevertheless, 

we have chosen to use thl?. maxirnum value of 18 ~ 9 ppm occurring at 

the.Minneapolis site" 

This decision is- justified for the following reasons: 

(1) The carbon monoxide emissions density in the Minneapolis 

than the density at the Midway site. Thus, the Min-

neapolis site has a much greater potential for high CO 

concentrations. The high concentration at Midway is not 

compatible with emissions densities .. 

(2) The Minneapolis site samples po1lut:.ants at a typical con-

gested intersection of the downtmH1 area and is very r<~pre-

sentative of the entire CBD. In contrast, the .MidvJay site 

is located next to a side street often used by local truck 

traffico Several trucking companies are located nearbyo 

The Midway site therefore monitors a very localized 
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pollution situation. The high values at .Midway in 

the above table were most likely caused by extraordinarily 

high activities in truck movements, loading, unloading, 

and idling, as well as appropriate meteorological condi-

tions. The ~igh concentrations at Midway can be reduced 

by a control strategy dealing with the localized truck 

problem - a strategy unable to totally cope with the 

truly serious problem in. the two CBD' s" The proposed 

strategy on limitation of idling motor vehicles will 

greatly reduce truck emissions near the Midway site 

( 3) ·The exposure of people to ca:r.·bon monoxide in downtown 

Minneapolis is much greater than near the Midway site, 

which is a.J.ly a ted, 

zone .. Therefore, control strate9ies bar.3ed 

on the lis problem will ha:ve much :more impact in 

protecting hwnan health. 

(4) 1It1e maximum value at: the Midway site (26.,2 ppm), and even 

the second highest value (21~6 ppm), is statistically 

rare / as shown in F i9ures Al to l\3 ~ On the other hand / 

the maximum value at the M.inr1eapo1is s'i te is nmch inore 

probable, i ~ <:~" ·1 hi9h values close to the J.naximum VD.lue 

occurred several times at the Minneapolis site.* This 

lends much more credibility to the Minneapolis data; or 

conversely, the highest value at the Midway site is more 

probably caused by experimental erroro Furthern~re, the 

Minneapolis site has high CO values much more often than 

* In fact, in the first f.nx months of 1971,. two very high values also 
occurred: 15.3 ppm, February 22, 1971 and 18,6 ppm on 
February 26, 197la 



the Midway site~ Values equal to, or above, 10 ppm 

occurred on 72 days over the year (19.7% of the time) at 

the Minneapolis site, but occurred only eight days.over 

the year (2.2% of the time) at the Midway site - a factor 

of nine difference o Figure 1-\.3 shows the curnulati ve 

distribution at both sites, showing similarly that the 

Minneapolis site has high concentrations more frequently. 

Often, the second highest pollutant value is used as the basis 

£or roll-back calculations. The second highest value at the Midway 

s~ te is 21. 6 ppm (which. is nmch lower than maximum value, unlike the. , 

Minneapolis site) . Even if this value were used as the data base 

for Minneapolis the proposed control strategies #1 and #2 would 



Ranking of High CO Values at the 

Midway Site from July 1, 1971, to June 30 1972 

CO Conce:n.tration (1) 

1 26.2 

2 2L, 6 

15" 5 

4 15.4 

5 15" 1 

12 6 

7 

8 10 <> 4 

( 1) Maximum ei9ht .. ~hour avl~rctg·e CO concentration durinq a day, 
greater than 10 ppm. 
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FIGURE A2 

Minneapolis Sit~ from J\.llY i». 1971L to 1..Tune 30, 1972 

Rankin9 
co ., (1) 

Concentration 
co 

Ranking Concentration 
(ppm) 

co 
Ranking Concentration 

(ppm) (ppm) 

..... ...__,,....,.~-· -~· -~~-~.~~~-·---~-""'~~,=----~~~= 

l 1809 25 lL.8 49 10.8 

2 17 .. 5 26 lL,8 50 10 .. 8 

3 15., 3 27 11 .. 6 51 10" 8 

4 14" 8 28 11.. 5 52 10 .. 8 

5 14 0.6 29 1L4 53 10" 6 

6 14 .. 1 30 lL,4 54 10~6 

7 13,, 8 31 11,, ;J SJ 10 ii 5 

8 13,. 6 32 1.L.3 56 10 .. 5 

9 13.,4 33 1L3 57 10" L1 

10 13 .. 4 34 11 .. 3 58 10o4 

11 13 .. 3 35 1L3 59 10" 4 

12' 13 .. l 36 lL.3 60 10" 3 

13 13 .: 0 37 11.,3 61 10" 3 

14 13o0 38 11 
, 62 10 CJ 3 
~L 

15 12" 8 39 11,, 1 63 10.2 

16 12" 8 40 11.,l 64 llLl 

17 12 .. 6 41 1L1 65 10" 1 

18 12 .. 5 Ll2 11., l 66 10 .,{) 

19 12 .. 4 43 11.,l 67 10" 0 

20 12.4 44 J.Qo9 68 10 ,, 0 

21 12" 3 4.5 10 .. 9 69 10 .. 0 

22 12 .. 1 46 10o9 70 10,.0 

23 12" 0 47 10 "9 71 10" 0 

24 11.9 48 10 .. 9 72 10 .. 0 

_,--·--. 

(1) Maximum eight-hour avera9e co concentration dl.u~ing a day /1 qret:i.ter 

than 10 ppm .. 
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APPENDIX B 

LIST .OF PERSONS CONTACTED ABOUT 
. IMPLEMENTATION OBSTACLES AND ISSUES 

(SECTION v A) 
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LIS11 OF 

APPENDIX B 

CONTACTED ABOUT IMPLEMENTATION 

OBSTACLES AND ISSUES 
-~- ( SEC'.'11 I ON v A) 

Bob Benke, Transportation Planner for Highway Department 

Don Cosgrove, St:. Paul City Planning Depa.rtrnent 

Thomas Duffee, Downtown Council, Minneapolis 

Chuck Ewert (with Consultant) Operation 85, St. Paul 

lJohn J'amieson, Metropolitan Transit Commision 

Burt JohnBon, Minnesot .. ) Highway Patrol 

Dave Koski, Minneapolis, Traffic Engineer 

Fritz Marshall, State Hig-hway Department 

Dick Meyer, Metro Council 

Bob Moffet, City Coordinator's Office, Minneapolis 

Bob Peterson, Traffic Engineer, · St. Paul 

Bob R.eady 1 Minneapolis,. City Plan:nir1q Depci.rtrnent 

* Many others were contacted about other subjects involving this 
PlmL 
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APPENDIX C 

MINNEAPOLIS AND STc PAUL: 
MOTOR VEHICLE I NS PECT I ON/MA I CE 

(SECTION v A} 
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APPENDIX C 

EVALUA':PION 01'., ':CHE CANDIDATE STRATEGY REJECTED FOR MINNEAPOLIS AND 

ST" PAUL: M01l10R VEHICliE INSPECT~ON/M~:INTENANCE 

(SECTION V A) 

The motor-vehicle inspection/maintenance program, discussed 

with the candidate strat~gies for Minneapolis~St. Paul was rejected, 

in large part because of the difficulty of implementing such a 

program.. 1l1he major local obstacles to its irnplemenation are dis-

cussed here,. 

Legal Authorization and Requirements 

The Metro Clean Air Committee plans to propose the necessary 

legislation in the Jar1uary session for a mandatory engine performance 

inspection program. The bill will include provisions that vehicles 

be given an idle test within 20 days of their sale (new or used) and 

annually,, A similar bill has .been proposed twice before and failed~ 

Financial 

The cost of a motor-vehicl~ inspection/maintenance program is 

highu If two man-teams were used,, ea.ch testing about 50 cars per 

day in conjunction with the safety inspection, 80 to 100 people 

would be needed for only that portion of the cars that receive a 

safety inspectionA Additional funds would b~ needed for equipment, 

certification of gara9e.s, enforcement and fo11ow~,~up o Some of this 

money could corne from the state highway funds, but the Minnesota 

Pollution Control Agency would be expected to-support it in part~ 

A-LL 



Manaqement and Enforcement Resnonsibilitv 
.. _c--._...,"""""'-~~" -.-':-;.,. ... ,,_-=---_..,,_ ___ ~--·---.,.--•,._.-,__ ---=----~~..._-.--;o._"'-'~~....,,_.">-'0 ................ __ ~----L~=_,-~o,,,..,...,._... _ _.._"""""'"_,__.,,_" --~ 

candidate for :managing and E:nforcing a vehicle 

inspection program would be the Highway PatJ::ol within the s-l:ate 

Department of Public Safety, since enforcement wou}d clearly require 

a uniformed officera However, this agency is not interested in 

undertaking an engine performance inspection, since they see it 

serving public health purposes and not safe'-'cy purposes.. This 

leaves the State without an appropriate agency for implementing 

the program .. 

An engine performance inspection has several problems in 

Minnesota of an economi.c nat .. ure" An important consideration is the 

dif f icti.1ty of finding a ga:rage to make the necessary _repairs ., 1~ li'J"hile 

this in not difficult in the majoi metropolitan centers, there is a 

shortag-e of repEu.r gara.9e:3 of any ty1x:; in the rnorr3 rural parts of the 

stateo This could make the cost of repairs in rural areas very high. 

A vehicle inspection.program also discriminates against the poor, 

since they are usually the drivers of older cars which have 

maintenance problems and require repairo If the repairs were 

expensive, the program could curtail their mobility. 

The vehicle performance test would take at least 10 minutes 

if .it were an idle test, and longer for other types of tests. On 

either a spot.check or mandatory basis, this could aggravate 

drivers and turn them against the program, This problem, combined 

with the high c6st of operating the p~ogram and the vehicle owner's 

need to make sometimes costly repairs could make it very unpopular~ 

'1~'his assumes a state-wide program.a A. strictly MetJ:opolita.n··-wide 
pro1~p:-am -would not have ~his difficulty" 
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INTER-AGENCY AGREEMENT 
TO ACHIEVE-CARBON MONOXIDE STANDARDS BY 1977 
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Inter-Agency Agreement to be p~ovidedn 
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APPENDIX .E . 

ORGANIZATION, ACTIVITIES1 AND BUDGET 
OF TRANSPORTATION CONTROL UNIT 
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Figure E-2 Activities of Tr~nsportati-, Control Unit for FY 1974 and 1975 
STATE OF MINNESOTA -- D2PA~TMENT OF ADMINISTRATION 

Bie:n.nial Budget 
GENERAL STATEMENTS - and-EXPLANATIONS 

Ve~icle Emissions and Transportation Control Activit~ 

Ambient air standards for ~tomotive source pollutants have frequently been exceeded in the seven 
ccu~ty Mpls~-Sto Paul Metro Area. This region is classed as a Priority I region for automotive 
s0urce emissions by EPA under the Clea~ Air Act Amend~e~ts of ·197Q. Due to the present technological 
·d~fficulty in controlling emissions, especially those· from older vehicles, the Minnesota Pollution 
Central Agency requested and was granted a two-year extension (to 6/G77) to attain the standard for 

,_ . d ' t - I .i;:. 1 Q ? 6 5 , - - ' 1 • . ., • +- ' ,_ rr.' caroon monoxi e~ Tnere are a to ai OL ~, _ ~ 4j motor venicies.registerea in ~ne meLro areaA £nese 
are in the· following categories: Passenger cars: 880~943~ Trucks: 129,2547 Recreation: 3T356; and 
ta~ exempt (estimated): 12,9900 

In order to attain this standard, an effecti~e p~og~am of expanded.public transit ~se, traffic and 
parking controls, staggered working hours, express bus service, development of fringe area parking 

·facilities, micro-transit systems, additional skyway li~kages, shuttle-busses, and peopl.e-mcver 
syste~s must be developed and/or expanded 7 plus more effective enforcement of existing regulations 
a~d ordinances. 

~he program will be one of coordinatirig the efforts of the two cities, Metro Transit, and Eighway 
~ Department towards achiiving the needed 60% -to- 70% reductions in vehicle emissions by ·June l~t, 

1977~ 

Ma~y cf the control strategies in the category of transportation management and technology services 
2r2 based on programs either on-going or planne~ by existing governmental bodies, such as the Cities 
of Minneapolis and Sty Paul, the Metropolitan Transit Commission, etcu One & one-half ma~-years of 
effort are needed to effect the requisite coordination and liaison between ihe Minnesota Poll~tion 
Control Agency and these ofher governmental bodies. This effort also will be directed towards aid-
i~g in the implementation of these programs and in insuring their full operation by the 1977 deadline. 

One-half of a man-year of effort is required in studyingf and keepi~g abreast of, new developments 
in mass transportation and traffic control and management. This activity is essential fo~ making 
mid-course corrections or other changes i~ the program. 

Ons man-year is needed to ~onitor the progress of the effort to decrease carbon monoxide emissions. 
Th~s entails direct monito=ing of automotive emissions by the Minnesota Pollution Contra~ Agency, 
coordination with the monitorinq activities of other agencies and organizations,_.direct monitoring 
of ambient carbon monoxide levels, and coordination with the. existing ambient air ~onitoring 
activity within the Division of Air Quality! Minnesota Pollution Control Agency~ 

Pn..c;-e: Ag en~: Pollu ti op Cont.rel .... Account Title: Sa.:;.. ar ies, Supplies & Expens s.s .. 
Index: Item-Fund: 42000:00-10. 
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