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Subject: 1983 TSM Amendment

RESOLUTION

WHEREAS, the Central Jowa Regional Association of Local Governments has been
designated the Metropolitan Planning Organization (MPO) for the Des Moines
Metropolitan Area; and

WHEREAS, the Central lowa Regional Association of Local Governments, through
an agreement for continuing transportation planning in the Des Moines urban
area, has been designated as the agency to carry out the requirements of
Section 134 of the Federal Aid Highway Act of 1962 as amended, and Section
121 of the Urban Mass Transportation Act of 1964 as amended through November
26, 1974; and

WHEREAS, the Des Moines Urban Area Transportation Policy Committee has been
authorized to act for and behalf of the Association concerning policy

matters qertaining to transportation planning in the Des Moines Urbanized
Area including A-95 Review; and

WHEREAS, the Des Moines Urban Area Transportation Technical Committee has re-

viewed and recommended approval of the FY1983 Transportation System Management
Amendment.

NOW, THEREFORE, BE IT RESOLVED BY THE DES MOINES AREA TRANSPORTATION POLICY
COMMITTEE

That the Transportation Policy Committee approves the FY1983 Transportation
System Management Anendment and gives A-95 Review approval.

Passed and approved this 24th day of June, 1983.

ATTEST: Central Iowa Regional Association
of Local Governments acting by
and through the Des Moines Urban
Area Transportation Policy
Commi ttee

ﬂJ/M.V

Chairman, David L./dohnson

Susan Glles, Administrative Director

Subject: 1983 TSM

RESOLUTION

WHEREAS, the Central Iowa Regional Association of Local Governments has been
designated the Metropolitan Planning Organization (MPO) for the Des Moines
Metropolitan Area; and

WHEREAS, the Central Iowa Regional Association of Local Governments, through
an agreement for continuing transportation planning in the Des Moines urban
area, has been designated as the agency to carry out the requirements of
Section 134 of the Federal Aid Highway Act of 1962 as amended, and Section
121 of the Urban Mass Transportation Act of 1964 as amended through November
26, 1974; and

WHEREAS, the Des Moines Urban Area Transportatfon Policy Committee has been
authorized to act for and behalf of the Association concerning policy
matters pertaining to transportation planningiin the Des Moines Urbanized
Area including A-95 Review; and

WHEREAS, the Des Moines Urban Area Transportation Technical Committee has re-

viewed and recommended approval of the FY1983 Transportation System Manage-
ment Plan.

NOW, THEREFORE, BE IT RESOLVED BY THE DES MOINES AREA TRANSPORTATION POLICY
COMMITTEE

That the Transportation Policy Conmittee approves the FY1983 Transportation
System Management Plan and gives A-95 Review Approval.

Passed and approved this 21st day of January, 1983.

ATTEST: Central lowa Regional Association
of Local Governments acting by
and through the Des Moines Urban
Area Transportation Policy
Committee
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Susan Giles, Administrative Director . Chairman, David L. Johnson
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THE TSM PROCESS



THE TSM PROCESS 1 2

o U ] 048 T.P.Cs
Rank Points Rank  Points
The process selected for the FY1983 Transportation
1. Accident
Systems Management (TSM) Element for the Des Moines i 1 67 2 36
Trhanized Area consists of five (5) steps: ¢. gReatiic Conflicks & 3 3 53
3. Congestion 2 65 1 62
I. TIdentification and Ranking of Problems 4. - lpadequate fagacity 2 oy 3 47
: 5. Problems with serving
P k t—-
A total of nine problems were ranked by the represen Wigh traffic geherstors & 53 4 54
ives f i Poli d Tran-
atives for both the Transportation Policy an ran 6. High user: conts £rom
sportation Technical Committees. A comparison of the increased time and fuel
severity of the problems as seen by the two (2) com- Szgz;med & A Teauit ok 5 38 ; 34
mittees is shown on the right. This ranking 2 R R i s
considered the severity of the problems in each of energy used for travel 6 37 8 28
the areas and from these rankings, an overall rank- 8. Land use policies which
ing was developed for the urbanized area. The over~ ke e difecul ston
the transportation system
all rank was determined by assigning points to each to adequately serve all
problem based on the separate ranks, A problem rank- Ao ? 3% 6 35
y o e N S . : 9. Transportation relat-
ed first by a jurisdiction would receive 9 points, &l air pollutien 8 25 9 24
second 8 points, third 7 points and so on.
The overall ranks for the nine problems are also 1
. . 1
shown on the right. The total points assigned to 9 Eemig kel tap desiied] Copmatlaaa Reapuoss

each problem is also shown to indicate the range

in points assigned.

Transportation Policy Committee's Response



Although the local governments face similar problems,
the degree to which the problems are felt varies with
the type of jurisdiction. This is shown by the sep-
arate rankings that were developed for jurisdictions
serving urban, suburban and unincorporated areas for
FY83 by the Transportation Technical Committee mem-
bers. These rankings are shown on the following

page with arrows indicating changes in problem ranks
from one type of area to the next. For this compar-
ison, the names of some of the problems have been

shortened to conserve space.



Comparative Problem Ranks for Urban,
Suburban and Unincorporated Areas

Urban
Accidents 1.
Inadequate Capacity ///::—2.
Congestion ///////%K\\*\ 3
Traffic Conflicts 4,
Energy = 5.
User Costs )% 6.
Air Pollution 748

Traffic Generators

Land Use

1982

Suburban

Traffic Conflicts

Capacity
Accidents
Traffic Generators
Energy
User Costs
Congestion
Land Use

Air Pollution 9,

B

Unincorporated

Accidents

Air Pollution
Traffic Conflicts
Land Use

User Costs
Congestion

Energy

Traffic Generators

Capacity



II. Project Problem Identification

The following chart is a listing of the transportation
related projects that were undertaken in each jurisw
diction during the past year. Following the project
listings are the problems that each project address—

es such as energy, congestion or traffic conflicts,



PROJECT
NUMBER

C N O U s W N

°

10
11
12
13
14
15
16
17
18

19

20
21
22
23

PROJECTS

Fifth Avenue SW

University Avenue/NW 73rd Street
Skywalk System

Fleur Drive Signal System

Street Signing Modification

Last University - Williams

S.E: 17th Street

Residential Paving Program

S.W. 9th Street and Park Avenue

Merle Hay Road

Intersection Resigning and Restriping

Compressed Natural Gas Project
North Shadyview Boulevard
Maple Drive

N.E. 62nd Street

N.E. Rising Sun Drive

N.E. 54th Avenue
N

.E. l4th Street-N.E. 58th Avenue
(widening)

N.E. l4th Street-N.E. 58th Avenue
(signalization)

N.W. 2nd Avenue-N.W. 54th Avenue
Sealcoal Program
Dust Control Program

Douglas Avenue

JURISDICTIONAL PROJECTS AND THE PROBLEMS ADDRESSED

AIR

" JURISDICTION POLLUTION

TRAFFIC LAND TRAFFIC USER
ENERGY CONFLICTS CONG. USE GEN. ACC. COSTS CAPACITY

Altoona X
Clive

Des Moines X
Des Moines

Des Moines

Des Moines

Des Moines

Des Moines X
Des Moines

Johnston

Johnston

Johnston

Pleasant Hill

Pleasant Hill

Polk County

Polk County

Polk County

Polk County

Polk County
Polk County
Polk County
Polk County
Urbandale

X

>

E T

>
MKOoX K X XK X

=

LT ]

L -
=
=
=
=
=
>

MOoX XK X X



ITTI. Development of Alternative Solutions

Alternative solutions to the nine problems ranked
in the previous section are shown on the following

pages in chart form.



'CHART 1
[ Right Turn Lanes

—— Channelization Left Turn Lanes
. Safety Islands

— Add New Signals/Signs
—— Pedestrian Signals
b

Retime Signals

[—Signalization
Traffic Actuated Signals
Coordinate Signals
Computer Control of Signals
—— Intersection Improvements — r—- Eliminate Left Turns
L Restrict Turning Movements | — Eliminate Right Turns

—— Eliminate All Turns

r—- With Access
— Grade Separation Without Access
L—- Pedestrian Separation

L——Right Turn on Red

r—One Way Street
Peak Hours

All Hours
. Pricing Mechanisms that Favor Short
= Jestsict Toeking Term Pgrking over Long Term Parking

Restrict the Number of Public
and Private Parking Spaces
Provide Fringe Parking Areas

1. Congestion =t Traffic Control Improvements

Reversible Traffic Lanes
Ramp Metering on Freeways

Preferential Lanes for High Occupancy Vehicles

Exclusive Bus Lanes

Encourage Carpooling and Other Forms of Ridesharing

SN T

Restrict Truck Deliveries During Peak Hours
Flexible Hours

— Improve Efficiency Change Work Schedules Staggered Work Hours
Four Day Work Week
— Reduce Transit Fares for Off-Peak Hours

—— Provide Park n Ride Lots

— Bus Preemption of Signals

-ailb‘--_------




CHART 2

—— Add New Signals/Signs
— Retime Signals

—— Signalization
— Pedestrian Signals

L Improve Signal Visibility

— Intersection Improvements =] 1

(——-Channelization
——Restrict Turning Movements!

}—Grade Separationl

L—Remove Roadside Obstacles

1. Accidents =i

—— One Way Street

—— Access Control

L Traffic Control Improvements —o

—

Two Way Left Turn Lanes

| T Peak Hours
t—— Parking Restrictions

= All Hours

1l See specific solutions from Chart 1



CHART 3

. 1
— Intersection Improvements

7L traiEic ConflicEs .t One Way Streets

. Access Control

_ Traffic Control Improvements Two Way Left Turn Lanes

- Peak lours
— Restrict Parking

95 All Hours
CHART 4

(—— Intersection Improvements 2

—— Reversible Traffic Lanes

— One Way Street
—— Traffic Control Improvements— Access Control
3. Capacity —-

[ Peak llours
L All Hours

—— Parking Restrictions

l—— Encourage Carpooling and Other Forms of Ridesharing

—— Encourage Transit Use

— Improve Efficienc
v . —— Preferential Lanes for High Occupancy Vehicles

L—— Change Work Schedules3

lSee solutions from Chart 1

250e specific solutions from Chart 1

3See specific solutions from Chart 1
-9-
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CHART 5

1
[ Increase Capacity

4. Nigh Traffic
Generators

2
Encourage Scheduling of Change Work Schedules

Activities During Off-Peak L__ Schedule Special Events During Off-Peak Hours
Hours

CHART 6

—— Intersection Improvements3
81 1User Gosts ]
—— One Way Streets
- Traffic Control Improvements __}— Access Control
—— Pes S
L Restrict Parking esk Roits
—— All Hours

1See solutions from Chart 3

See solutions from Chart 1

34 . x ¥
See solutions from Chart 1

210~



" CHART 7

— Intersection Improvementsl

—— Traffic Control Improvements2

6. Energy —
— — Encourage Carpooling and Other Forms of Ridesharing
> | Encourage Transit Use
L — Improve Efficienc —— Reduce the Number of
¢ : — Improve Transit Efficiency — Bus Stops
*—— Shut Off Bus Englnes
During Layovers
| Provide Bicycle Paths
—— Bus Preemption of Signals
CHART 8
Change Land Use Policies
To Encourage any or all of —— Comprehensive Plan
the Following: '|— Zoning Regulations
7. Land Use Policies ———-—j a. lligher Density Development - Through Appropriate
LLand Use Controls L. pubsivision
b. Lower Density Development i Regulations
c. Mixed land uses
d

—— Pr rey T Rat
Compatibility With RO BN

Natural Features

e. Other Desired Changes in the
Development Pattern

f. Compactness

g. Revitalization

Isee solutions from Chart 1

o mm =N =Em
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CHART 9

Improved Public Transit

Area-wide Carpool Programs

Long Range Transit Improvements

Cathon Monoxide On-street Parking Controls

and Ozonel

—
| Private Car Restriction in Congested Areas

Park and Ride and Fringe Parking Lots

—— Employee Programs to Encourage Car and Vanpooling,
Mass Transit, Bicycling and Walking

t—— Staggered Work Hours

8. Air Pollution — L— Traffic Flow Improvements

— Paving of Parking Lots and Roads With Dirt
and Gravel Surfaces

}—— Asphalt Stabilization

Dust Control

Suspended Particulates [

b——  Erosion Control

{—— Sweeping and Flushing of Paved Streets

L— Curb and Gutter Installation

lSolutions drawn from pages 254-256 of the "Icwa State Implementation

Plan Revisions to Control Air Polution,'" Iowa Department of Environ-
mental Quality, 1979. The Des Moines Area is currently in compliance
with ozone standards set by the Environmental Protection Agency.

“19s



IV. Selection of Projects by the Local Jurisdic-
tions Based on the Identified Alternatives

Using the alternatives as a base the individual gov-
ernments will select projects to be implemented in
their areas. In selecting projects they will refer
to the transportation system information contained

in the second chapter of this report.

The projects developed as a result of this year's TSM
process will be included in the annual element of
next year's Transportation Improvement Program (TIP)

for the Des Moines Urbanized Area.

33



V. Roadway History

This section of the report studies three (3) roadways
within the urbanized area. The first roadway is Univ-
ersity Avenue from 12th Avenue in Pleasant Hill to In-
terstate 35-80 in Clive/West Des Moines. The second
facility studied is Highway 65-69/E.-S.E. l4th Street
from 70th Avenue in Polk County to Iowa 5 in Des Moines.
The last roadway is Merle Hay Road from N.W. 62nd Ave-
nue in Johnston to University Avenue in Des Moines.
These roadways were examined as to the Average Daily

Traffic and Accidents at the major intersections for
1978 and 1980.

The results of this study indicate a 2 % decline in
the average daily traffic and a 15% decrease in the
number of accidents at major intersections along the
combined roadways. The tables on the following pages

give the breakdown for each roadway and jurisdiction.

As the information indicates, University Avenue evid-
enced an increase in traffic volume for each jurisdic-
tion (Pleasant Hill, Des Moines, Windsor Heights, Clive,
and West Des Moines) from 1978 to 1980; however, the
accidents along University Avenue in the Cities of

Des Moines, Windsor Heights and Pleasant Hill decreas-
ed during the time period studied. The City of West

Des Moines evidenced no change with the City of Clive

-14-

increasing the number of accidents by 507%.

The results of the study indicate that for U.S. 65-69/
E.-S.E. l4th Street Polk County evidenced an increase
of 467 in the traffic volume; however, the City of Des
Moines witnessed a 97 decrease in traffic volume. In
both the City of Des Moines and Polk County a decrease
in the number of accidents at major intersections was

documented.

The last roadway studied, Merle Hay Road, evidenced a
decline within the Cities of Des Moines and Urbandale.
Traffic Counts were not available for 1978 for the
City of Johnston; therefore, no comparison could be
made. The number of accidents decreased in the Cities
of Des Moines and Urbandale; however, the City of
Johnston witnessed a 200% increase in accidents be-

tween 1978 and 1980.



12th Avenue - Towa 46

Towa 46 - Highway 65/69

Highway 65/69 - Harding Road

Harding Road - Polk Boulevard

Polk Boulevard - 63rd Street

63rd Street - 73rd Street

73rd Street - 86th/22nd Street
86th/22nd Street - 100th/35th Street
100th/35th Street - Interstate 35/80

62nd Avenue - Interstate 35/80
Interstate 35/80 - Douglas Avenue
Douglas Avenue - Hickman Road

Hickman Road - University Avenue

Table 1

TRAFFIC COUNTS

University Avenue

1980
14,750
17,582
13,536
10,448
11,400

Unknown

9,600
13,200

5,960

1978
14,550
16,800
15,200
10,000
10,000

8,600

4,500
11,100

4,162

Merle Hay Road

1980
8,430

20,240

19,750
9,820

U.S. 65-69/E.-S.E.

1978
Unknown
21,440
21,050
10,400

l4th Street

70th Avenue - 66th Avenue
66th Avenue - 54th Avenue
54th Avenue - Interstate 35/80

1980
8,106
8,710

16,100

1978
7,633
8,169
11,000
] =

Difference

+ 200
+ 782
1,664
+ 448
+1,400
+5,100
+2,100
+1,798

Difference

—15200
=1,300
- 580

Difference

+ 473
+ 541
+5,100

Percent of 1978

Percent of 1978

67%
67%
67%

Percent of 1978

6%



Table 1 continued

U.S. 65-69/E.-S.E. l4th Street

1980 1978 Difference Percent of 1978
Interstate 35/80 - Broadway Avenue 15,300 15,700 - 400 37
Broadway Avenue - Aurora Avenue 16,300 17,000 - 700 47
Aurora Avenue - Euclid Avenue 17,800 ) 20,400 -2,600 13%
Euclid Avenue - University Avenue 18,900 21,100 -2,200 107
University Avenue - Park Avenue 19,400 20,300 - 900 47
Park Avenue - McKinley Avenue 21,150 24,100 -2,950 12%
McKinley Avenue - Iowa 5 17,100 19,500 -2,400 1.2 7%

University Avenue Total
1980 1978 Difference Percent of 1978
96,476 94,912 +1,564 2%

Merle Hay Road Total

: 1980 1978 Difference Percent of 1978
58,240 61,320 -3,080 S%

U.S. 65-69/E.-S.E. l4th Street Total

1980 1978 Difference Percent of 1978
158,866 164,902 -6,036 47

-16-



Merle Hay Road
University Avenue

S.E. l4th Street

Merle Hay Road

Merle Hay Road

University Avenue/Boulevard

University Avenue

University Avenue/Boulevard

Table 2
ACCIDENTS

Des Moines

1980 1978
91 140
665 835
794 829
Urbandale
1980 1978
22 34
Johnston
1980 1978
6 2
Clive
1980 1978
21 14

West Des Moines
1980 1978
6 6

Windsor Heights

1980 1978
9 16
-] =

Difference

- 49
-170
- 35

Difference

- 12

Difference

+ 4

Difference

Fa 7

Difference

&, 0

Difference

o

Percent of

1978

35%
20%
47

Percent of

1978

35%

Percent of

1978

200%

Percent of

1978

50%

Percent of

1978

07

Percent of

1978

447



Table 2 continued

Pleasant Hill

1980 1978 Difference Percent of 1978
University Avenue 0 i1 - 1 1007

Polk County
1980 1978 Difference Percent of 1978
U.S. 65-69 13 14 - 1 7%

University Avenue Total
1980 1978 Difference Percent of 1978
701 872 -171 207%

Merle Hay Road Total
1980 1978 Difference Percent of 1978
119 176 - 57 32%

U.S. 65-69/E.-S.E. l4th Street Total
1980 1978 Difference Percent of 1978
807 843 - 36 47

-18-



VI. Status of Right-Turn-On-Red in Des Moines

The City of Des Moines has recently conducted a de-
tailed review to determine if the law allowing ve-
hicles to turn right at a red traffic signal has had
any significant effect on the number of vehicle/
pedestrian assidents. The study compared pedestrian
accidents during 1972 and 1973 (befare the Right-
Turn-On-Red law was enacted) to accidents during
1981 and 1982 (after Right-Turn-On-Red was enacted).
The results of the study indicated that there has not
been a major increase in pedestrian accidents in

Des Moines because of the enactment of the Right-
Turn-On-Red (R-T-0-R) law.
1981 and 1982, only 8 accidents or 2.5% of the ped-

Specifically, during

estrian accidents involyed a R-T-0-R vehicle with

none of the accidents involving major injuries.

Table 3 illustrates the total number of pedestrian

accidents, the categories of accidents (Fatal,Major,
Minor), the age breakdown, the number of school re-
lated accidents, the time of day, week and the loca-
tion of R-T-0-R accidents in 1981 and 1982 are spec-

ifically shown.

=192

VII. Intersection Improvement Projects

The City of Des Moines has conducted Before and Af-
ter Studies on two (2) intersection improvements:
S.W. 9th Street and Army Post Road and E. l4th Stre-
et and Euclid Avenue. The first study at S.W. 9th
St. and Army Post Rd. indicates overall accidents
(See Table 4)

the number of Injury, Left Turn and Right Angle Ac-

improved significantly. Specifically,
cidents were reduced from between 797 and 89%; how-
ever, the number of Rear End collisions doubled in
occurance. Under the "Operation Analysis' heading,
the fuel savings, delay reduction and CO reduction
are shown to have diminished significantly after the
improvements were completed.
The second improvement at E. 14th St. and Euclid
again shows a significant improvement in the

(See Table 5)

Ave.
total number of traffic accidents.
At this intersection, the number of Injury, Right
Angle and Rear End collisions decreased from betwe-
en 387% and 100% with the number of Left Turn acci-
dents increasing 1257 from four (4) accidents before
the improvements were made to nine (9) collisions
after completion. Under the "Operation Analysis"
heading, the fuel savings, delay reduction and CO

reduction are shown to have drastically improved for

the Left Turn Lane and New Signal improvements.



CITY OF DES MOINES

Table 3
TRAFFIC AND TRANSPORTATION DEPARTMENT

PEDESTRIAN ACCIDENTS

JANUARY 1983
1972 1973 1981 1982
it % t % it % t %
Total Accidents 138 - 100c% (0180 HT00 % IR1 79" 100 Z|i- A4k 21007
Injuries:
Fatal 4 2.9% 4 2.2% 3 .77 2 1.4%
; Major 111 81 1% 1 142 78 % 41 22°% 29 20 %
; Minor :I: :]: 144 76 Z 1 31 1%
; Age (Years):
- 4 12 9%Z1 21 ¥2. 7 9 5% 13 9 %
=12 46 3347 62 34 7% 45 24 7 35 24 %
13 - 18 22 16 % | 25 14 7 29 15.% 27 19°%
19 - 30 17 12 % 1.-29 16 % 47 25:% 24 17 %
31 - 60 - T B AR L A R S i G IR T
60+ 17 12 % |18 10 % 20 104 2513 9. %
School Related 21 15t %al 3 7% 16 9 7 15 10 %
Light:
Daylight 117 85 % |142 78 % 1132 74 % | 112 78 %
Dark 2% 15 Z | 39 2257 47 26 % 32 22°%
Day of Week:
Sunday 5 4 % 7 4 % 14 8 % 15" :10'%
Monday 23 172 o 27 15 % 25 14 % 24 174
Tuesday 25 18 7 | 24 13 % 28 16 % 23 16 7
Wednesday 29 21 Z | 43 24 7 26 15 % 21 15.%
Thursday 21 15 77120 117 33 18 % 20 14 7%
Friday 20 14 71 31 1747 34 19 % 23 16 7
Saturday 15 11 %1+~30 16 % 19 11 % 18 12 %
Location:
Midblock 51 37 % | 88 48 7% 58 320% 50 33 %
Intersection 74 54 7 | 66 36 7% 68 38 % 50 35 %
Turning Vehicle 33 25 %1 21 12 % 29 16 % 18 13 0%
Signalized - - - - 41 23 % 29 20 %
Turn. Veh. - - - - 26 15 % 7 12.'%
RTOR - - - - 5 37 3 2 %
Private Property 6 %2 | 20 11 2 26 15 % 14 10 %
Other yA 8 4 7 27 15 % 30 20 7%

{



Table 4

I. ACCIDENT ANALYSIS

Before
Year 1980
Total Accidents 37
Injury Accidents 14
Left Turn Accidents 19
' Right Angle Accidents 8
l.'l\_? Rear End Accidents 3
IT. OPERATION ANALYSIS
Left Turn
Lane
Fuel Savings (GCal./yr.) 16,000
Delay Reduction (Hrs./yr.) 12,000
CO Reduction (Lbs./yr.) 22,000

City of Des Moines

January 1983

Before/After Evaluation

Traffic and Transportation Department

Intersection Improvement Project

S.W. 9th Street & Army Post Road

After

1982

13

o = N W

New
Signals
7,000

% Change

- 65
== /9
=189
- 88
+100

NN AN e N

Total

23,000
12,000 +
22,000 +



—ZZ_

IT.

Traffic and Transportation Department

Table 5

City of Des Moines
January 1983

Intersection Improvement Project

E. l4th Street (US 65/69) & Euclid Ave.

ACCIDENT ANALYSIS

Year

Total Accidents
Injury Accidents

Left Turn Accidents
Right Angle Accidents

Rear End Accidents

OPERATION ANALYSIS

Fuel Savings (Gal./yr.)
Delay Reduction (Hrs./yr.)
CO Reduction (Lbs./yr.)

Before/After Evaluation

(US 6/65)

Before After % Change
1980 1982
34 15 - 56 %
5 - 38 %
9 +125 %
0 -100 %
IR 4 - 64 %
Left Turn New
Lane (N-S) Signals Total
8,000 21,000 29,000
6,500 14,500 21,000
6,500 43,500 50,000
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TRANSPORTATION SYSTEM INFORMATION



This section of the TSM is composed of two (2) divi-

sions: Accident Analysis and Accident Problem Ident-

ification. The first section, Accident Analysis,
analyzes the high accident locations within the Des
Moines Urbanized Area with the second section ident-
ifying the major problems at the specified intersec-
tions and the planned modifications to remedy the

problems.

ACCIDENT ANALYSIS

One of the TSM objectives for the Des Moines Urban-
ized Area is the reduction of injuries, deaths and
property damage resulting from traffic accidents.
The first step in accomplishing this task is to i-
dentify the top accident locations. From this list,
local units of government can select intersections
to implement appropriate TSM Action.

1) traffic control improvements

2) eliminating unnecessary traffic control
devices

3) signal visibility upgrading

4) intersection improvements

5) mid-block improvements

6) dintersection widening
A three year accident analysis was used to determine
the top 50 accident locations in the Des Moines Met-

ropolitan Area, the top twenty-five in Des Moines,

Lol

the top fifteen in Polk County, the top eleven in West
Des Moines, the top five in Clive and Urbandale, the
top four in Johnston, and the top three in Pleasant
Hill and Windsor Heights. The criteria used in the
analysis of these locations were:

1) Total Number of Accidents - this method
consists of listing street locations by
the number of traffic accideants that have
occurred in the previous three years (1979
-1981)

2) Traffic Accident Rate - this rate is the
quotient of the number of traffic accidents
that occur at a street location and the
number of vehicles passing through the lo-
cation during the same period. This is ex-
pressed in accidents per million entering
vehicles. Thus, this rate reflects not only
the accident experience at a location, but
also the exposure to traffic. The formula
for determining critical accident locations

is as follows:

; - N
Accident Rate = MEV

where N = Three year total accidents

MEV = Three year 1,000,000 vehicles
entering intersection



These categories are then placed in descending order,
from highest to lowest, and each location is assigned
a rank by Total Accidents. Accidents/MEV is calculat-

ed for the Des Moines Metro Area only.

Five maps follow the listing of accident locations.
The first illustrates the top twenty-five Des Moines
Metro Area locations by total number of accidents,
the second shows the top twenty-five Des Moines Metro
Area locations by Accidents/MEV, the third shows the
top twenty-five Des Moines locations by overall rank,
the fourth map illustrates the top three accident lo-
cations in each jurisdiction outside of Des Moines

by overall rank, and finally the last map shows the
top three accident locations for Polk County by over-

all rank.

~24-



Table 6 Table 7

TOP 50 ACCIDENT LOCATIONS TOP 25 ACCIDENT LOCATIONS
IN THE METRO AREA : IN DES MOINES
1979-1981 1979-1981

Overall Total Acc/ Overall Total Acc/

Rank Locatfon Acc. Rank MEV Rank Total Rank Location Acc. Rank MEV Rank Total
1 Army Post Rd. - S.W. 9th St. 115 2 3.78 4 6 1 Army Post Rd. - S.W. 9th St. 115 2 3.78 Z 4
2 University Ave. - 6th Ave. 106 5 3.45 8 13 2 Euclid Ave. - E. 1l4th St. 125 1 3.25 8 9
3 Euclid Ave. - E. l4th St. 125 1 3,25 13 14 2 University Ave. - 6th Ave. 106 5 3.45 4 9
4 Grand Ave. - E. 15th St. 114 3 3.30 12 195 3 Grand Ave. - E. 15th St. 114 3 3.30 7 10
4 Watrous Ave. - S.E. 1l4th St. 93 8 3.52 7 1’5 4 University Ave. - E. 30th St. 102 6 3.40 5 11
5 University Ave. - E. 30th St. 102 6 3.40 10 16 4 Watrous Ave. - S.E. l4th St. . 93 8 3.52 3 11
6 Virginia Ave. - S.E. l4th St. 76 15 4.40 2 17 5 Army Post Rd. - S.E. 5th St. 90 9 3.31 6 15
7 Army Post Rd. - S.E. 5th St. 90 9 3.31 11 20 6 Grand Ave. - E. l4th St. 96 7 3.11 9 16
8 Grand Ave. ~ E. 14th St. 96 7 3.11 14 21 6 Virginia Ave. - S.E. 1l4th St. 76 15 4.40 1 16
9 University Ave. - 2nd Ave. 96 7 3.09 15 22 7 University Ave. - 2nd Ave. 96 7 3.09 10 17
10 McKinlev Ave., - S.E. l4th St. 78 14 3.30 12 26 8 Euclid Ave. - 2nd Ave. 107 4 2.64 15 19
10 Ingersoll Ave. - 3lst St. 63 22 8.27 1 23 9 McKinley Ave. - S.E. l4th St. 78 14 3.30 7 21
11 Buclid &be. - 2nd Ave. 107 4 2.64 23 27 10 Beaver Ave. - Douglas Ave. 89 10 2.77 13 23
11 Indianola Ave. - Park Ave. 60 24 3.91 3 27 11 McKinley Ave. - S5.W. 9th St. 79 13 2.81 12 25
12 Beaver Ave. - Douglas Ave. 89 10 374 21 31 11 Watrous Ave. - S.W. 9th St. 78 14 2.86 11 25
12 Watrous Ave. - S.W. 9th St. 78 14 2.86 17 31 128 " lnlversicy Ave, = 1OEhiSt, 1 170 2,74 14 =
13 McKinely Ave. - S.W. 9th St. 79 13 2.81 19 32 LS deeioi=Untverstty ihves 82 11 1.25 21 -
13 Army Post Rd. - S.W. l4th St. 62 23 3.43 9 32 14 chkm:n:;d.ﬁ-y”;;klin Way- 3 16 2.29 17 33
13 Johnson Ct. - Maple St. - E. 15th St. 57 27 3.73 5 32 e s
14 Hartford Ave. - S.E. l4th St. 59 95, dar 33 9 34 15 o T-2355- Keo Way 80 12 2B 22 4
15 Pennsylvania Ave. - University Ave. 68 18 2.82 18 36 16 Pennsylvania Ave. - University Ave. 68 18 2.28 18 36
15 Forest Ave. - Harding Rd. 62 23 3,12 13 36 b~ JaruiiRost, Rd. SyFleuriDes b 20, Fuziel 1o 26
15  Univesity Ave. - 13th St. 54 30 3.56 6 36 LIRS HArdIng B B clabaniRd . 68 18I SRlegoR 10 3
16 University Ave.- 19th St. 71 e i, . B2 39 19.2 . HAUEYRAVER oS SE R AU S &7 A=l - 20 a3
17 Cottage Gr. - Harding Rd. - Olive St. 62 23 2.80 20 43 )% 1=235 < E. 15th St. 68 18 92 23 L
18 Hickman Rd. - Merklin Way - 73 16 2.29 28 44 20 T=235 =fa2nd.5t, 68 18 -85 24 92

Merle Hay Rd.
19 Army Post Rd. - Fleur Dr. 66 20 2.43 25 45
19 Walnut Ave. - E. 15th St. 55 29 2.92 16 45
20 Delaware Ave. - Euclid Ave. * 63 22 2.63 24 46
21 Washington St. - E. 1l4th St. 63 22 2,35 26 48
22 Harding Rd. - Hickman Rd. 68 18 1.99 33 51
23 1-235 - University Ave. 82 L1 125, 42 53
23 University Ave. - E. 29th St. 63 22 2512 31 53
23 Hubbell Ave. - E. 38th St. 58 26 2.30 27 53
24 Fleur Dr. - Grand Ave. - Locust St. 65 21 1599 33 54
25 1-235 - Keo Way 80 12 .98 43 55
25 Army Post Rd. - S.E. l4th St. 59 25 2.15 30 55
26 Park Ave. - S.W. 9th St. 60 24 2, 19 32 56
27 Maury Ave. - S.E. l4th St. 67 19 1.72 38 57
28 University Ave. - 42nd St. 55 29 2.17 29 58
29 86th St. - Hickman Rd. 59 25 1.89 34 59
30 1-235 ~ EBE. 15th St. 68 18 .92 44 62
30 Park Ave. -~ S.E. l4th St. 58 26 1.86 36 62
31 1-235 - 42nd St. 68 18 .85 45 63
31 Euclid Ave. - 6th Ave. 58 26 1.80 37 63
31 Locust St. - 9th St. 56 28 1.87 35 63
32 Hubbell Ave. - University Ave. 59 25 1.49 40 65
32 University Ave. - E. l4th St. 58 26 1.64 39 65
33 Douglas Ave. - Merle Hay Rd. 57 27 1.32 41 68
34 I-235 - Pennsylvania Ave. 56 28 .76 46 74
-265.
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Table 8
OTHER HIGH ACCIDENT LOCATIONS
IN THE URBANIZED AREA

1979-1981
Urbandale
11 Total Overall
- Location Acc.  Rank  Acc/MEV  Rank  Total _Rank
70th St. - bouglas Ave. 52 1 3.57 | 2 1
72nd St. - bouglas Ave. 33 2 3.05 2 4 2
Meredfith Dr. - Merle Hay Rd. 32 3 1.08 4 7 3
Douglas Ave. - Béch St. 20 5 195 3 & 4
Hickman Rd. - 73rd St. 23 4 .82 5 Y 5
West Des Moines
11 Total Overall
Location Acc. Rank Acc/MEV Rank Total Rank
1-235 - 35th Ramps 49 1 2,12 1 2 1
35th St. - Westown Pkwy. 33 2 1.35 2 4 2
Ashworth Rd. - Eighth St. 26 4 1.21 3 7 3
22nd St. - Westown Pkwy 27 3 1.11 =) g 3
1-235 - 22nd St. Ramps. 25 5 .95 6 11
i5th St. - Ashworth Rd. 21 7 1.20 4 11
Urand Ave. - First St.* 22 6 .65 10 16
35th St. - Woodland Ave. 18 9 93 8 17
Grand Ave. - Fourth St. 17 10 .94 7 17 (NRur:ll
22nd St. - University Ave.* 19 8 .52 11 19 ——ank
Eighth St. - Grand Ave. 17 10 .87 9 19 1
2
Windsor Heights §
11 Total :
Location _Ace. Rank Acc/MEV Rank Total 4
73rd St. - 1-235 50 1 2.07 1 2 2
63rd St. - 1-235 20 2 1.30 2 4 .
73rd St. - University Ave. 20 2 101 < 5 6
7
Pleasant Hill :
11 Total 9
L Location Acc. Rank Acc/MEV Rank Total
Hwy. 163 - N. Hickory Blvd. 24 1 1.90 1 2
Hwy. 46 - Carlisle Rd. 10 2 1.70 2 4 Suece
Pleasant Hill Blvd. - Maple Dr. 7 3 1.60 3 6 Rank
1
2
3

West Des Moines accidents only

~26-

Table 8 continued

Clive

Total
Location Acc. Rank Acc/MEV Rank Total
86th Ave. - University Blvd. 44 2 2.99 1 3
86th Ave. - Hickman Rd. 59 1 1.89 3 4
86th Ave. - Harbach Rd. 35 3 2.72 2 5
86th Ave. - University Ave. 22 4 1.09 5 .9
86th Ave. - Franklin Ave. 17 5 1.75 4 9

Johnston

Total
Location _Acc.  Rank  Acc/MEV  Rank  Total
N.W. 62nd Ave. - N.W. Beaver Ave. 11 1 6.47 1 2
N.W. 70th Ave. - N.W. 86th St. 8 3 2.90 2 S
Merle Hay Rd. - I-80-35 10 2 1.08 4 6
Merle Hay Rd. - N.W. 62nd Ave. 8 3 2.47 3 6

Unincorporated Polk County

Total
Location Acc. Rank Acc/MEV Rank Total
N.E. 3rd St. - N.E. 46th P1./Ave. 18 4 2.43 1 5
Hwy. 6 - N.E. 56th St. 20 3 1.80 3 6
N.E. 22nd St. - N.E. 46th Ave. 18 4 1.85 2 6
U.S. 69 - N.E. 46th Ave. 37 1 152 S 6
Hwy. 415 - N.W. 46th Ave. 29 2 1.32 6 8
U.S. 69 - N.E. 44th Ave. 17 5 .85 9 14
Hwy. 415 - N.W. 49th Ave. 17 5 .85 9 14
U.S. 69 - N.E. 5lst Ave. 16 6 1.02 8 14
N.E. 46th Ave. - N.E. 38th St. 9 10 1.60 4 14
N.E. 46th Ave. - N.E. 29th St. 9 10 1.09 7 17
U.S. 69 - N.E. 43rd Ave. 15 7 w79 11 18
U.S. 69 - N.E. 66th Ave. 9 10 .81 10 20
Hwy. 415 - Aurora Ave. 14 8 .70 13 21
Hwy. 415 - N.W. 54th Ave. 12 9 .76 12 21
U.S. 69 - Aurora Ave. 14 8 .62 14 22

Altoona

Total
Location Acc. Rank Acc/MEV Rank Total
Hwy. 65 - N.E. 56th St. 14 1 1.31 1 2
Hwy. 6 - lst Ave. S. 11 2 523 2 4
Hwy. 65 - N.E. 54th Ave. 10 3 "y i | 3 6
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Figure 2
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ACCIDENT PROBLEM IDENTIFICATION

Information for this section was acquired from Acci-
dent Diagrams submitted by the Cities and Polk County.
From this information, the top three (3) accident types
were analyzed for the three (3) highest accident loca-
tions for the Cities of Des Moines, West Des Moines,

Clive, and Urbandale. The four (4) highest accident
locations for Polk County were analyzed ( there were
no definitive top three locations ). The top accident

location for each of the Cities of Windsor Heights,

Pleasant Hill, Johnston, and Altoona were also analyzed.

Des Moines

The top three (3) accident locations for the City of

Des Moines include:

1) Euclid Ave. - E. 1l4th St.
2) Army Post Rd. - S,W. 9th St.
3). " ‘Crand' Aved ~iE;b 14th “and. 15th Sts.

The most prevalent accident types at Euclid Avenue
and E. 1l4th Street are Right Angle, Rear End, and
Left Turn Collisions which comprise 84% of the total
accidents at the intersection. This information was
compiled during 1975 and 1976. After this data was
compiled, the intersection was improved to include
spot improvements, a raised median, a continuous left

turn lane and resignalization.

At the intersection of S.W. 9th Street and Army Post

Road the accident types that occurred most often were:
Right Angle, Sideswipe and Left Turn Collisions which
comprise 827% of the total accidents for the years 1975
and 1976.

section was improved to include left turn lanes on

After this data was comprised, the inter-

all approaches, resignalization and widening.

The most prevalent accident types at the intersection
14th - E.
Right Angle, Sideswipe, and Rear End Collisions which
make up 897 of the accidents during 1977 and 1978.

of Grand Avenue and E. 15th Street are

This intersection location has evidenced a significant
increase in the number of accidents in the past few

years; therefore, the City of Des Moines is proposing
l4th and E.

a study of the E. 15th Street split to de-

termine the cause of the recent problems.

West Des Moines

The top three accident locations for the City of West

Des Moines include:

1) 1I-235 - 35th Ramps
2) 35th St. - Westown Pkwy.
3) 22nd St. - Westown Pkwy.



There is no one prevalent accident type at Interstate
Three (3) acci+
dents occurred during 1981 one of each of the fol-

The

235 and the south 35th Street Ramp.
lowing: Rear End, Left Turn and Sideswipe.
City of West Des Moines is currently considering

signals at the south ramps to alleviate this problem.

The second intersection, 35th Street and Westown
Parkway, elicits a high percentage of Right Angle
Collisions with this single category of accident
making up 837% of the total accidents at this location
during 1981. This location is slated for traffic

signalization next year.

The most prevalent accident type at 22nd Street and
Westown Parkway is the Right Angle Collision com-

prising 100% of the accidents at this location dur-
ing 1981. No intersection improvements are being
considered by the City of West Des Moines at this

time.
Clive

The top three (3) accident locations for the City of

Clive include:

1) 86th Ave. — Hickman Rd.
2) 86th Ave. - University Blvd.
3) 86th Ave. - Harbach Rd.

<=

The most prevalent accident types at N.W. 86th Street
and Hickman Road are Right Angle, Rear End, and Left
Turn Collisions comprising 917 of the accidents dur-
ing 1981.

No intersection improvements are being

considered by the City of Clive at this time.

The second intersection, N.W. 86th Avenue and Univer-
sity Blvd., elicits a high percentage of Rear End, and
Left Turn Collisions comprising 827% of the total ac-
cidents during 1981. The City of Clive is consider-
ing upgrading the signalization and adding turn lanes

in the future.

The most prevalent accident types at N.W. 86th Avenue
and Harbach Road are Rear End, Right Angle, and Left
Turn Collisions with four (4) accidents each compris-
ing 86% of the total accidents during 1981. No inter-
section improvements are currently being planned at
this location by the City of Clive as signalization

has recently been added to this intersection.
Urbandale

The top three (3) accident locations for the City of

Urbandale include:

1) 70th Street - Douglas Avenue
2) Douglas Avenue - 72nd Street
3) Meredith Drive - Merle Hay Road



The most prevalent accident type at the intersection of
70th Street and Douglas Avenue are:' Right Angle and
Left Turn Collisions comprising 867% of the accidents
at this location during 1981. The City of Urbandale
is currently studying the problem at this intersection.
Some of the possibilities studied includet: widening

Douglas Avenue and constructing left turn only lanes.

The second intersection, Douglas Avenue and 72nd Street,
elicits a high percentage of Left Turn Collisions which
comprises 577 of the accidents with the remaining ac-
cidents (1 each) occurring at Right Turn, Right Angle,
and Rear End Collisions. Intersection improvements
for this location are currently programmed in the An-
nual Element of the Transportation Improvement Program

(TP«

The last intersection, Meredith Drive and Merle Hay
Road, elicits a high degree of Left Turn, Right Angle,
and Rear End Collisions which comprise 827 of the total
accidents at this location during 1981. The City of
Urbandale is currently studying the situation at this

intersection and is considering adding protected turn

lanes and new signalization to correct the problem.

Unincorporated Polk County

The top four (4) accident locations within Polk County

include:

1) N.E. 3rd St. - N.E. 46th P1l./Ave.

2) Hwy. 6 - N.E. 56th St.

3) N.E. 22nd St. - N.E. 46th Ave.

4) U.S. 69 - N.E. 46th Ave.
The most prevalent accident type at N.E. 3rd Street
and N.E. 46th P1. Ave. is the Right Angle Collisions
which comprises 1007 of the total accidents at this
location during 1979. No additional improvements are

planned for this intersection as overhead flashing

lights were installed at this intersection last year.

The most common accident type at Highway 6 and N.E.
56th Street is the Right Angle Collision which com—
prises 60% of the total accidents at this intersection
during 1981. No intersection improvements are being

planned at this time.

The third intersection, N.E. 22nd Street and N.E.
46th Avenue, elicits a high percentage of Rear End
and Left Turn Collisions comprising 1007 of the total
number of accidents during 1979. A signalization
project is currently being planned at this inter-

section.

The fourth intersection, U.S. 69 and N.E. 46th Avenue,

elicits a high degree of Rear End Collisions comprising
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Johnston

The top accident location within Johnston is:

N.W. Beaver Avenue - N.W. 62nd Street
The most prevalent accident type at this intersec-
tion is the Left Turn Collision which comprised 50%
of the accidents during 1982. No intersection im-

provements are being considered by the City of John-

ston at this time.

-36-



75% of the total number of accidents during 1979.

Polk County is currently waiting until the Towa Depart-
ment of Transportation has completed work on E. l4th
Street to begin planning its changes for this inter-

section.

Windsor Heights

The top accident location within Windsor Heights is:
73rd Street - Interstate 235

The most prevalent accident types at the intersection

of 73rd Street and Interstate 235 are Out-of-Control,

Rear End, and Sideswipe Collisions which comprise 87%

of the accidents during 1981. No intersection im-

provements are being considered by the City of Wind-

sor Heights at this time.

Pleasant Hill

The top accident location within Pleasant Hill is:
Highway 163 - N. Hickory Blvd.

The most common accident types at the intersection of

Highway 163 and North Hickory Boulevard are Left Turn,

Right Angle, and Rear End Collisions comprising 867

of the accidents at this location during 1981. The

City of Pleasant Hill currently has no plans for im-.

proving this intersection.

Altoona
The top accident location within Altoona is:
Highway 65 - N,E, 56th Street
There are no identifiable accident types at this in-
tersection as there were four accidents; Right Angle,
Rear End, Sideswipe, and Left Turn, with one accident
each during 1979. No intersection improvements are

being considered by the City of Altoona at this time.



Intersection

Euclid Avenue - E. 1l4th St.
S.W. 9th St. - Army Post Rd.
Grand Ave. - E. 14 & 15th Sts.
I-235 - 35th Ramps

35th St. - Westown Parkway
22nd St. - Westown Parkway
86th Ave. - Hickman Rd.

86th Ave. - University Blvd.

86th Ave. - Harbach Rd.

N.E. 3rd St. - N.E. 46th Pl./Ave.

Hwy. 6 — N.E. 56th St.

N.E. 22nd St. - N.E. 46th Ave.
U.S. 69 - N.E. 46th Ave.

70th St. - Douglas Ave.

Dougals Ave. - 72nd St.

)

ACCIDENT PROBLEM SUMMARY

Jurisdiction

Des Moines

Des Moines

Des Moines

West Des Moines
West Des Moines
West Des Moines
Clive

Clive

Clive

Polk County
Iowa DOT

Polk County
Polk County
Urbandale

Urbandale

Major Problem

Rear End
Left Turn
Sideswipe
Rear End*
Right Angle
Right Anglel
Right Angle
Rear End
Rear End
Right Angle1
Right Angle
Rear End
Rear End
Right Angle

Left Turn

* FEach accident type comprised 1/3 of the total accidents

Secondary Problem

Left Turn

Right Angle
Right Angle
Left Turn*

Sideswipe

Rear End

Left Turn

Right Angle

Out-of-Control

Left Turn

Left Turn

No other accident types occurred at this intersection during the designated year
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Third Problem

Right Angle
Sideswipe
Rear End
Sideswipe#*

Left Turn

Left Turn

Left Turn

Sideswipe



ACCIDENT PROBLEM SUMMARY continued

Intersection Jurisdiction Major Problem Secondary Problem Third Problem

Meredith Drive - Merle Hay Road Urbandale Left Turn Right Angle Rear End

73rd Street - Interstate 235 Windsor Heights Out-of-Control Rear End Sideswipe

Highway 163 - N. Hickory Blvd. Pleasant Hill Left Turn Right Angle Rear End

N.W. 62nd St. - N.W. Beaver Ave. Johnston Left Turn Right Angle Out-of-Control

Highway 65 - N.E. 56th St. Altoona Right Angle2 Rear End Left Turn
Sideswipe

One accident occurred for each of the four types of accidents
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TRANSIT REPORTS

The following three (3) reports which describe TSM 3. MTA Marketing Plan
transit planning activities were prepared during FY
1982 by the System Planning and Development Division This report details the strategies, tact-
of the Des Moines Metropolitan Transit Authority. ics and phasing of the MTA's marketing

efforts for FY81-82. The plan identifies

1. An Inventory of Transit Funding Altern-

the costs and budget allocations needed
atives (explained in detail on next page)

to meet these marketing objectives, and
the specified activities that reflect the

This report examines the various existing

MTA's plan for short-term growth and long-
and proposed transit funding alternatives

term success.
throughout the country. The report con-
sists of an overview of transit systems
receiving alternative financing, and an

analysis of funding alternatives.
2. Fare System for Mobility Handicapped

This report examines the basis for deci-
sions regarding a paratransit fare system
and contains the basic types of fare struc-

ture, and the fare collection methods that

could be utilized.
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MASS TRANSIT ALTERNATIVES

The Metropolitan Transit Authority (MTA) recently
published a report entitled, '" AN INVENTORY OF TRAN-
SIT FUNDING ALTERNATIVES: PHASE I ", This report
is the first section of a three-part document exam-
ining the various transit funding alternatives
nationwide. Due to the changes occuring in the fund-
ing support to the mass transit systems, many cit-
ies are finding it necessary to create new, local
conducted by

funding sources. 1In a recent survey

the United States Conference of Mayor's, approxi-
mately 467% of the responding cities stated that they
had earmarked some form of taxes to aid in the cost
of providing mass transit services. In addition,
half of the cities that stated they had not earmark-
ed taxes, had plans to propose such a tax within

two (2) years.

The American Public Transit Association (APTA) re-
leased their primary funding of a study they conduct-

ed on alternative fund. 1In this report it states
to create

The

that the funding source used most often
additional transit funds was the sales tax.
second most popular source was the use of lottery
proceeds. Other alternatives used were motor veh-

icle taxes, earnings taxes, mortage taxes and ad-

-4]1-

ditional miscellaneous sources.

The next section and the bulk of the report deals
with the advantages and disadvantages of each of the
twenty (20) funding mechanisms for mass transit.

The five (5) major headings under which these mech-

anisms are located are:

1. Broad-Based Taxes and Revenue Sources;
2. Charges on Motor Vehicle Users:

3. Charges on Property Benefiting from
Transit;

4. Borrowing Strategies;

5. Joint Ventures with the Private Sec-
tor.

The next phase of the three-part report is now under

study.
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