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We are pleased to submit, herewith, our letter report, along 
with appendices on the advantages and disadvantages of the Main Street 
Bridge location vs. the Timea-Bank Streets location, and including an 
analysis of the maintenance and operation of the existing Keokuk Municipal 
Bridge, all in accordance with our proposal dated September 3, 1976 and 
accepted by you on September 14, 1976. 

STATEMENT OF PROBLEM 

The existing Keokuk Municipal Bridge, although in excellent con
dition, proves inadequate from a standpoint of traffic operation because 
of the narrow width of the deck and the necessity for frequent openings 
and closings due to the passage of river traffic. A number of studies 
have been made over the past years on possible new bridge locations. 
The Iowa Department of Transportation is now proposing a new bridge at 
the Main Street location. Doubts have been expressed, by those concerned, 
about possible future congestion within the central business district = 
due to a bridge at the Main Street location. Prior studies have con
sidered various locations south of the Main Street location. Among these 
locations was one in the vicinity of Timea-Bank Streets. The purpose 
of this report is to compare the advantages and the disadvantages of 
the Main Street location vs. the Timea-Bank Streets location. The Depart
ment of Transportation is proposing that the new bridge be built with 
toll funding. · They also propose that the existing bridge be maintained 
and operated for railroad traffic only. This report analyzes and estima
tes the cost of maintenance and operation of the existing bridge as a 
railroad structure. · 

NEW OIILEANS, LA. CHICAGO, ILL WASHINGTON, 0. C. 
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PREVIOUS STUDIES ANO INVESTIGATIONS 

In December, 1967, the Iowa State Highway Commission authorized 
the preparation of a preliminary feasibility report for a proposed new 
toll bridge at Keokuk, Iowa. This report, published under date of 
September, 1968, was a bridge location, revenue, and traffic study report 
for a number of bridge locations. Two locations, which would connect 
to Main Street in Keokuk, were studied along with additional alternate 
location studies for a bridge connecting at Sixth Street, a bridge connect
ing at Timea Street, and a bridge connecting at U. S. 61. This repor~ 
was updated in 1974, at which time an additional study, a location ~on~~it
ing to Bank Street, was made in addition to the Main Street crossi~g sit~. 

In June, 1976, the Iowa Department of Transportation issued a 
report on estimated revenues, expenses, and proposed funding for the 
Iowa-Illinois Bridge over the Mississippi River at Keokuk . Iowa. This 
report recommends a bridge to be constructed at the Main Street loca
tion which was the Main Street Alternate A in the 1968 report. The re
port proposes funding for the new bridge through the collection of tolls 
by the State of Iowa. The report further recommends that the existing 
dual usage bridge be discontinued for vehicular traffic, but that it 
continue to operate as a railroad bridge. Operation under this condition 
would require the maintenance of the bridge for railroad traffic to be 
continued through the auspices of the Keokuk Bridge Commission. 

INFORMATION AHO DATA SOURCES 

The City of Keokuk ,provided Modjeski and Masters with the follow
ing reports: Bridge Location, Revenue and Traffic Studies, Keokuk, Iowa 
dated September, 1968. Supplemental Report for Bridge Location, Revenue 
and Traffic Studies dated 1974. The Iowa Department of Transportation 
report on Estimated Revenues, Expenses and Proposed Funding of the Iowa
Illinois Bridge over the Mississippi River at Keokuk, Iowa, dated June, 
1976. The Keokuk Origin and Destination Traffic Report of July, 1970. 
Additional traffic information was provided by the Iowa Department of 
Transportation and the City of Keokuk in October, 1976. The Keokuk, 
Iowa Comprehensive Plan dated 1975. Additional data was supplied by 
the City Engineers I office in the form of City Maps and Pl ans. Severa 1 
on-the-spot field reconnaissances were made by members of our staff in 
company with officials of the City. Data pertaining to the operation 
and maintenance of the existing bridge was obtained from the Keokuk Bridge 
Co1TD11ission. 

,, 
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I 

DESCRIPTIONS OF ALTERNATE LOCATIONS 

Main Street Location 

This location is shown as Alternate A in the 1968 report. This 
location begins at a point approximately 2,000 feet from the Illinois 
bank of the Mississippi River on existing Route 136, and proceeds on 
alignment approximately 450 feet downstream and parallel to the existing 
Keokuk Municipal Bridge. The Iowa approach would connect directly to 
Main Street coming to grade approximately at Second Street. The Illinois 
approach is through a wooded area and crosses the ri ght-of-vrny of the 
Toledo, Peoria and Western Railroad. The Iowa approach would cross a 
portion of Victory Park, located at the foot of Main Street, and from 
that point to its terminus in the vicinity of Second Street would occupy 
the existing right-of-way of Main Street. The toll plaza would be on 
the Iowa approach in the vicinity of First and Main Streets. Main Street, 
from Second to Seventh Streets, is concrete pavement in excellent con-
di ti on, 69 feet wide back-to-back of curbs, with two through lanes in 
each direction and a provision for parallel parking on both sides of 
the street. At all street intersections, except for the Seventh Street 
intersection, the parking lanes are shadowed by the curb returns. All 
intersections, with the exception of Second Street, are controlled through 
the use of traffic signalization equipment. The Central Business District 
is centered on Main Street. 

Timea-Bank Streets Location 

This location begins at a grade intersection with the Hamilton
Warsaw Road approximately 4,700 feet south of Route 136, in Illinois, 
and proceeds through agriculture land and wooded areas to the Mississippi 
River, crossing same almost at right angle, approximately 2,000 feet 
south of the existing Keokuk Municipal Bridge, thence, proceeding across 
riverfront property, including a portion of the railroad yard, coming 
to the bluff midway between Timea and Bank Streets, thence, splitting 
to make use of existing Timea Street for eastbound traffic and exist
ing Bank Street for westbound traffic. The foregoing streets would be 
used for traffic to and from a connection with Seventh Street. The toll 
plaza and facilities would be located in the vicinity of First Street. 
Both Timea and Bank Streets, at the present time, are in a residential 
area zoned as medium density residential from Fifth to Seventh Streets 
and high density residential from First to Fifth Streets according to 
the City of Keokuk's Comprehensive Plan. On Timea Street, there is an 
elementary school between Sixth and Seventh Streets. Large shade trees 
line this street between Fourth and Fifth Streets. A railroad grade 
crossing exists between Third and Fourth Streets, which is presently 
in poor condition. Bank Street is tree lined between Second and Third 
Streets and from Fifth to Seventh Streets. A railroad grade crossing, 
in poor condition, is located at Fourth and Bank Streets. There is 
another grade crossing on Bank Street between Third and Fourth Streets; 
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however, this crossing is not in use and could probably be abandoned. 
In the case of both of these streets, the low point for drainage is at 
the grade crossings. Both of these streets have rather steep grades 
between Fifth and Sixth Streets with the Timea Street grade being par
ticularly steep. Timea Street is 35 feet wide with a gravel base course 
and a seal coat from Second to Fifth Streets and is 37 feet wide back-to
back of curb and is constructed of six inch plain cement concrete pavement 
between Fifth and Sixth Streets and is 35 feet wide back-to-back of curb 
with a brick base course and asphalt overlay from Sixth to Seventh Streets. 
Its condition is generally poor from Second to Fifth Streets. Bank Street 
construction from Second to Fifth Streets is 35 feet wide of asphalt 
construction and from Fifth to Seventh Streets is 35 feet wide with a 
brick base course and an asphalt overlay. Its condition is also poor 
from Second to Fifth Streets. 

STRUCTURES 

Main Street Location 

The proposed Main Street bridge superstructure, as recommended 
in the prior reports, consists of ten spans of continuous girders approxi
mately 188 feet each; three spans of continuous girders of 165 feet each; 
five spans of continuous girders of 100 feet each; a short approach span 
of about 55 feet; and a 450-foot tied arch span over the navigation 
channel. The substructure consists of two main piers of 100 feet height 
and nine river piers ranging from 45 to 80 feet in height, along with 
eight land piers ranging from 25 to 75 feet high. The overall length 
of structure at this location is 3,380 feet. The proposed width of bridge 
is 40 feet curb-to-curb. 

Timea-Bank Streets Location 

The superstructure of the proposed bridge at this location, as 
proposed in the 1974 report, consists of seven continuous girder spans 
of about 225 feet each, a three span continuous unit with spans of 225 
feet, 250 feet, and 225 feet; and a tied arch span of 750 feet over the 
navigational channel. The substructure consists of two main piers approxi
mately 100 feet high; six river piers ranging from 50 to 85 feet high; 
and two land piers ranging from 40 to 60 feet high. The overall length 
of structure is 3,025 feet. The proposed width of the bridge is 40 feet V 
curb-to-curb. 

Alternative types of navigation spans that might be considered 
are a simple truss or a near record length girder span at the Main Street 
location. At the Timea-Bank Streets location, a continuous truss or 
cable stayed girder might also be considered. Although alternative types 
of navigation channel spans might be under consideration for final design, 
it is fair to say that the type of structures that are recommended in 
the previous reports are entirely reasonable. 
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The structures are about equivalent aesthetically. The further 
questions of structura] advantages and disadvantages of these two sites 
and their proposed bridges seems to rest strictly with the economy of 
the structures. Here, the Main Street site appears to have the advantage, 
although its overall length is 355 feet longer than the Ti mea-Bank Streets 
structure. This is more than offset by the 300 foot difference in the 
navigation channel spans. The question evolves around whether the cost 
of 655 feet of girder span is comparable to the cost of increasing the 
arch length 300 feet. It is assumed that the economical approach span 
lengths selected for both structures will result in essentially the same 
cost per foot of structure for that portion of the bridges. Using broad 
assumptions and approximate equations, resulting from long years of 
experience in bridge design, and further assuming continuous girders 
to be an economical form of construction and tied-arches to be only 
average, it would appear to result in a 20 percent greater cost for the 
Timea-Bank Streets site. Furthermore, about a 35 percent reduction in 
the cost of the navigation channel span would be required to equalize 
the estimated cost of both sites. This, of course, favors the Main Street 
location, and indicates that even small savings from slight variations 
in span length or structure type are not likely to alter these results. 

The only significantly different feature between these structures 
is the relative cost, caused primarily by the difference in the lengths 
of the navigation channel spans. It appears that the Timea-Bank Streets 
structure would be in the neighborhood of 5 to 20 percent greater than 
at the Main Street location. Without making detailed studies and cost 
estimates, which are beyond the scope of this report, it is more probable 
that the 20 percent figure is more accurate; however, for cost comparison 
purposes, we have used 15 percent. 

TRAFFIC 

Assignment 

The available traffic data was examined and a base year (1975) 
ADT volume assignment prepared for each alternative. The design year 
(2000) ADT volumes were projected by applying an appropriate growth factor 
to each base year assignment. 

Iowa Department of Transportation reported a 1975 ADT of 6,650 
vehicles and has projected an ADT of 13,574 vehicles for the year 2000, 
on the bridge. This yields an annual growth of 2.9 percent over 25 years 
for the river crossing. The dispersion of the traffic throughout the 
design period was assumed to remain in the same proportions as that 
reported in the 1970 Origin-Destination Traffic Report. 

The uniform growth factor method assumes that the land use in 
each zone will not change over the period, that future trip generation 
will reflect the past, that sufficient undeveloped area remains to support 



MODJESKI AND MASTERS 

The Honorable Charles F. Eppers, Mayor 
City of Keokuk -6- November 12, 1976 

this growth, that all trips in all zones increase at the same rate. 
It is doubtful that the stated parameters will prevail in the City of 
Keokuk throughout the design period. However, since no information was 
readily available concerning future growth for various areas of Keokuk, 
the uniform growth factor method was deemed best for use in this study. 
We feel that the method is sufficiently accurate to predict the dispersion 
of future bridge traffic and may be used to evaluate the relative merits 
of the alternate bridge locations. 

This assignment also assumes that congestion and delays will 
be so severe on Main Street north of Seventh Street that traffic will 
divert to the U. S. 136/61 bypass. This probably. will not happen until 
1990 to 1993, assuming a uniform 2.9 percent annual growth. It is doubt
ful that the Keokuk area can support such an extreme growth rate or that 
the traffic will divert to the bypass. It should also be noted that 
unless traffic engineering steps are taken to prohibit through traffic 
on Timea-Bank Streets, these streets will carry much of the traffic bound 
for the northwest areas of Keokuk instead of the U. S. 136/61 bypass. 

See Exhibit IV in the Appendix for further details on traffic 
assignments. The traffic assignments are tabulated in Exhibits Numbered 
IV-A through IV-Fin the Appendix. 

Analx_sis 

Main Street Location 

Traffic patterns on Main Street from Second Street through 
Seventh Street were analyzed first with current, (1975) traffic volumes, 
and then with the design year (2000) traffic volumes under existing 
geometric conditions. While the quality of traffic service in the Keokuk 
CBD is currently acceptable, overloading of the Third Street, Fourth 
Street, Fifth Street and Seventh Street intersections will occur prior 
to the end of the design period (See Table I). This analysis assumes 
that the committed project to widen Seventh Street from Main Street to 
Route 61 is implemented. 

Intersection 

Second and Main 
Third and Main 
Fourth and Main 
Fifth and Main 
Sixth and Main 
Seventh and Main 

TABLE I 

Year Service Level 
C is Exceeded 

2000+ 
1986 
1996 
1993 
2000 
1986 

Year Service Level 
Eis Exceeded 

2000+ 
1993 
2000+ 
1999 
2000+ 
1992 
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It was determined that Main Street intersections between Second 
Street and Seventh Street could be feasibily improved to provide an 
acceptable quality of traffic service in the Keokuk CBD with the river 
crossing at the Main Street location. Signalization of the Second and 
Main Streets intersection would be necessary. At the Third and Main 
Streets intersection, a right turn lane from Main Street into Keosippi 
Plaza and widening of the Keossippi Plaza entrance to provide three 
traffic lanes, would be required. Curb side parking would be banned 
within 150 feet of the intersection on Fourth Street east and on Fifth 
Street east and west. At the Seventh and Main Streets intersection, 
extensive widening of both Seventh Street and Main Street would be nec
essary. Parking would be banned within 250 feet of the intersection 
on Seventh and Main Streets. The parking loss would be approximately 
10 spaces at Third and Main, 6 spaces at Fourth and Main, 12 spaces at 
Fifth and Main and 25 spaces at Seventh and l1ain Streets. Channelizing 
islands on Seventh Street west and on Main Street should be included 
to provide pedestrian refuge. The reconstruction at Seventh and Main 
Streets could be accomplished as part of the Iowa Department of Trans
portation's Seventh Street widening project. 

Timea-Bank Streets Location 

Timea-Bank Streets would be operated as a one way pair between 
Second Street and Seventh Street. Both streets would revert to two way 
operation beyond Seventh Street. Signalization would be required at 
Fourth and Bank Streets, Fourth and Timea Streets, Seventh and Bank 
Streets and Seventh and Timea Streets. Both Bank Street and Timea Street 
would be rebuilt to 40 foot width, providing two traffic lanes with park
ing on both sides. 

With the bridge at the Timea-Bank Streets location, traffic 
operations on Main Street from Second Street through Seventh Street were 
analyzed with design year 2000 traffic volumes and existing geometric 
conditions. Construction of the Timea-Bank Streets alternative would 
provide acceptable quality of traffic service on Main Street throughout 
the design period at all locations, except at Seventh Street and Main 
Street intersections. Quality of service would deteriorate at Seventh 
and Main Streets by 1987 and overloading would occur by 1993. Extensive 
reconstruction of Seventh Street at the Seventh Street and Main Street 
intersections would be required and could be incorporated into the Seventh 
Street widening project proposed by the Iowa Department of Transportation. 
A loss of approximately 45 parking spaces (all at the Seventh Street 
and Main Street intersection area) would occur if this alternative were 
implemented. 
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Traffic Analysis Comparison 

In terms of traffic operations, the Timea-Bank Streets bridge 
location has many advantages and few disadvantages when compared to 
the Main Street bridge location. These advantages/disadvantages are 
summarized below. 

1. The Timea-Bank Streets bridge location will relieve con
gestion in the Keokuk CBD by removing non-CBD bound traffic (including 
trucks) from Main Street, while with the Ma in Street bridge location, 
the non-CBD traffic will remain on Main Street. 

2. Average delay and total delay encountered by a driver on 
Main Street will be 40-45 percent less with the Timea-Bank Streets bridge. 

3. Main Street will operate at a very high level of service 
(A) with the Timea-Bank Stre2ts bridge location, while the quality of 
traffic service on Main Street with the Main Street bridge location will 
be barely acceptable (Service Level D). 

4. Both alternatives will cause a loss in curb parking; however, 
the loss with the Timea-Bank Streets alternate will be approximately 15 
percent less and will be concentrated at the Seventh and Main Streets 
intersection. 

5. Both alternatives will require widening of Seventh Street 
beyond that proposed by the Iowa Department of Transportation. The 
Main Street bridge location alternate will also require widening of 
Main Street at Seventh and Main Streets intersection. 

6. The chief disadvantage of the Timea-Bank Streets bridge loca
tion is that it will change the character of Timea and Bank Streets from 
residential streets to major routes. 

See Exhibit Vin the Appendix for a summary of traffic operation. 
The intersection capacity analyses are shown in Exhibit VI of the Appendix. 

ALIGNMENT COMPARISONS 

Main Street Location 

Geometric Alignment 

Advantages of this location are more direct routing, better 
overall horizontal and vertical alignment, and the absence of any grade 
crossings in Keokuk. The disadvantages of this location would be a 
possible grade crossing on the Illinois approach, and a possible intro
duction of more overall travel time, due to congestion of traffic on 
Main Street. 
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Timea-Bank Streets Location 

Advantages of this location, alignmentwise, are possible better 
travel times at peak hours, and it will serve as a traffic relief measure 
for congestion on Main Street, while still being located physically close 
to the Central Business District. Disadvantages are more numerous and 
include less direct routing, the introduction of the grade intersection 
and curvature on same at the entrance to the Hamilton-Warsaw Road, a 

· definite vertical grade problem on both Timea and Bank Streets in the 
vicinity of Fifth and Sixth Streets, grade crossings on both approaches, 
and the definite possibility of a drainage problem at the grade iow _points 
located at the railroad grade crossings on both Timea and Bank Streets. 

OTHER LOCATION COMPARISONS 

Main Street Location 

The following statements are concerned with definite advantages 
of this location. 

1. Less right-of-way and demolition costs. 

2. No housing or business displacement. 

3. Through traffic will not be routed through zoned 
residential areas. 

4. The Mississippi River navigation channel is crossed 
at a point where navigation hazards are reduced to 
a minimum. 

5. Less hindrance to river operations. 

6. Less interference with existing railroad location 
and operation. 

7. Less overall disruption of the environment. 

Decided disadvantages of this location are as follows. 

1. Disruption of a public park area. 

2. Loss of the use of Main Street, east of Second Street 
as a local traffic artery. 

3. Possible interruption to Main Street traffic during 
construction. 
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4. Disruption to the traffic pattern on the approach 
to the existing bridge during construction. 

5. Possible serious contribution toward traffic con
gestion in the Central Business District. 

Timea-Bank Streets Location 

Advantages of this location are as follows. 

1. Will provide definite traffic relief for the Central 
Business District. 

2. Less interuption to local traffic during construction. 

Disadvantages of this location are as follows. 

1. This location will definitely be more expensive. 

2. Through traffic is introduced in a residential area. 

3. More right-of-way will be required, which will re
quire loss of some residences. 

4. Through traffic will be routed past a school, namely, 
the school on Timea Street between Sixth and Seventh 
Streets. 

5. More tree cover will be removed. 

6. May cause disruption to the railroad yard on the west 
bank of the Mississippi River. 

7. Will involve railroad grade crossings on both Timea 
and Bank Streets. 

8. Will involve a greater travel distance to the Central 
Business District shopping area from Illinois. 

9. May introduce navigation hazards in the approach 
channel to Lock Number 19. 

10. More distruptive to environmental conditions. 
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COST COMPARISONS 

A cost comparison estimate sheet is included in the appendices. 
Since a detailed cost comparison estimate was beyond the scope of this 
study, it was decided to use basic cost estimates from the Iowa Department 
of Transportation Report, Table B, dated June 10, 1976. However, it 
was necessary to add costs for reconstruction on Timea and Bank Streets 
between Second and Seventh Streets, assuming a 40 foot width of street 
back-to-back of curbs. Costs were also added to the Timea-Bank Streets 
location for improvement of the Hamilton-Warsaw Road between the bridge 
approach intersection and its intersection with Route 136. On the basis 
of the preliminary structure analysis, the Timea-Bank Streets location 
structure costs were figured at 15 percent increase over the Main Street 
location. 

While estimates are not provided in this report, there will be 
greater right-of-way and demolition costs on the Timea-Bank Streets loca
tion. 

For the total of the items shown in the cost comparison estimates, 
indication is that the Timea-Bank Streets location costs will be approxi
mately 25 percent greater than the Main Street location. 

KEOKUK TRAFFIC ALTERNATE FOR r~AIN STREET BRIDGE LOCATION 

From the foregoing, it was determined that the Main Street location, 
although it has many advantages, has a decided disadvantage in that it 
will cause traffic congestion within the Central Business District, while 
the Timea-Bank Streets location will tend to remove that traffic congestion 
within the Central Business District. However, in order to benefit from 
all the other decided advantages for the Main Street location ., a study 
was made to use Exchange Street between Second and Seventh Streets as 
a Central Business District bypass for through traffic. Exchange Street 
between Second and Fourth Streets has been recently reconstructed to 
improve alignment and grades and consists of six inch plain cement con
crete pavement, 45 feet wide back-to-back of curb. Between Fourth and 
Seventh Streets, Exchange Street is in good condition with brick base 
and asphalt surfacing and is 35 feet back-to-back of curb. Except for 
the intersection with Seventh Street, Exchange Street does not need to 
be improved at the present time or within the near future in order to 
handle the expected traffic load for s·uch a bypass. Parking should be 
banned on one side of Exchange Street between Fourth and Seventh Streets 
to provide sufficient width to handle the bypass traffic. With the con
currence of the Iowa Department of Transportation, this so-called bypass 
could be signed as traffic route 136 and 61. Our traffic studies indicate 
that an acceptable level of traffic service would be provided by this 
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bypass. It would be necessary to introduce signalization of the Second 
and Main Streets intersection and the Seventh and Exchange Streets inter
section. Although the bypass is expected to relieve congestion on Main 
Street, it may still be necessary to introduce some partial parking bans 
with the inherent loss of parking spaces at the Main Street intersections 
between Second and Seventh Streets in order to maintain an acceptable 
level of service on Main Street and assure that the signalization at 
these intersections works efficiently. 

Advantages attributable to use of a CBD bypass are as follows. 

1. Traffic bound for the north and west will be diverted from 
Main Street, thereby providing definite relief on Main Street leading 
to a higher level of service (C). 

2. Average and total delay to vehicles on Main Street will be 
30 to 35 percent less with the use of a bypass. 

3. The parking loss on Main Street will be approximately 10 
percent less. 

4. The bypass can be implemented without any 
ing other than those already programed as part of the 
of Transportation's Seventh Street Widening Project. 
measures alone will suffice. 

intersection widen
Iowa Department 
Traffic engineering 

The main disadvantage to the use of the proposed CBD bypass is 
that it does not provide as high a level of relief to the Keokuk Central 
Business District as does the Timea-Bank Streets location. However, 
the quality of traffic service that it will provide is acceptable at 
all locations throughout the projected usage. 

EXISTING KEOKUK MUNICIPAL BRIDGE -
MAINTENANCE AND OPERATION FOR RAILROAD TRAFFIC 

Under the current plan of the Iowa Department of Transportation, 
it is their intention to construct a new bridge crossing the Mississippi 
River for highway usage. The State of Iowa will retain the highway tolls 
on this new highway bridge to pay for its construction. The existing 
bridge must continue to remain in service for rail traffic. 

The existing bridge is a low level dual usage bridge with rail
road traffic using the lower level and highway traffic the upper level. 
At the navigation lock on the Iowa shore, there is a swi..n.g span to per
mit the passage of river traffic. The existing bridge has been inspected 
yearly by Modjeski and Masters for a long period of time and is in ex
cellent condition considering the age of the structure. Since the Bridge 
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Commission may be required to maintain the bridge in the future for rail 
operations, it is recommended that the roadway deck and both highway 
approach trestles be removed to minimize the maintenance expense. 

The Toledo, Peoria and Western Railroad operates one freight 
train to Keokuk daily, with Keokuk the terminus of their operation. 
The train operates six days per week, arriving at the bridge during the 
early irorning considerably after the schedule of 1:30 A.M., but normally 
6:00 A.M. to 8:00 A.M. The return leaves more promptly to its 6:30 P.M. 
schedule. 

The Norfolk and Western Railroad operates across the bridge under 
service it has requested to be abandoned. Service now operates from 
Quincy to Keokuk twice a week with 6 to 10 cars per train. The trains 
normally enter Keokuk during the early afternoon of Monday and Thursday 
and begin their return at noon Tuesday and Friday. 

Since the rail traffic would normally be limited to the above 
traffic, it is recommended that the swing span of the bridge be in the 
open position as the normal condition. This will permit the uninterrupted 
flow of river traffic and reduce the expenses for bridge operators. 
The U. S. Army Corps of Engineers and the U. S. Coast Guard have offered 
no objection to this procedure. At the present time, when the swing 
span is in the open position the bridge is over the lock wall of the 
Keokuk lock and dam. This lock wall consists of two gravity walls, 
founded on rock, and filled with compacted material. It is recommended 
that two rest piers be constructed on this lock wall to secure the bridge 
when in the open position. The U. S. Army Corps of Engineers was con
tacted and has offered no objection to the construction of two rest piers 
on the lock wall. 

It is reasonable to consider placing the swing span in the open 
position to allow unrestricted river navigation until notice of the need 
for closing, for the crossing of a freight train, necessitates dispatch 
of an operator to close the swing span. 

The Bridge Section of the Second District of the U. S. Coast 
. Guard could anticipate no difficulty with navigational requirements if 

the span were securely held in the open position, clear of the naviga
tional channel. A railroad bridge at Keithsburg, Illinois, 64 miles 
upstream, is similarly operated, from the open position, on demand. 

The Toledo, Peoria and Western Railroad operating to Keokuk passes 
a 24-hour operator's station at LaHarp about 30 miles from Keokuk and 
could provide notice of required crossing at 1-1/2 to 4 hours before 
the train reached the bridge, with a tolerance of one hour in arrival 
time. A 11 beeper 11 station 9 miles away would give more immediate notice. 
Departures from Keokuk could provide reliable advance notice. Norfolk 
and Western Railroad could give notice 30 to 40 minutes in advance of 
their train approach to the structure when the crew changes at Elvaston, 
Illinois, 8 miles away, H this service remains in operation. 
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It would appear that the Keokuk Department of Public Works could 
operate the bridge under a method where operators could be dispatched 
to close the span for train crossings 12 to 16 times per week. They 
could also inspect and maintain the operating machinery of the swing 
span along with a cursory inspection of the railroad deck daily. 

Financial Considerations and Costs 

In addition to the loss of the highway users' tolls to the Bridge 
Commission, the loss of $44,000.00 in taxes to the City of Keokuk and 
$38,000.00 to Illinois may be expected. Some consideration could be 
given by the State of Iowa to provide a like amount of funds to the tax
ing bodies in Iowa and Illinois. 

Operation and maintenance of the railroad bridge at minimum cost 
to the City of Keokuk would be contingent upon the following: 

1. Supervision of operation and maintenance by the Department 
of Public Works of Keokuk. 

2. Operation of the swing span from a normal open position on 
call from the railroad by a single operator out of the Department of 
Public Works. 

3. Removal of the highway portion of the structure to cut main
tenance costs. 

4. Minimum regular maintenance in the operation and maintenance 
budget and special maintenance by contract. 

The estimated annual cost might be expected as follows: 

a. A swing span operation 2,500 hours per year 

b. Maintenance of swing span structure and 
machinery 

c. Maintenance of railway de.ck only 

d. Maintenance of piers and superstructure 
(minimum without repainting or structural 
repairs) 

TOTAL 

$24,000.00 

12,000.00 

6,000.00 

18,000.00 

$60,000.00 
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The present average annual revenue from railway and permit sources 
is $60,000.00. Since the Norfolk and Western Railroad has made applica
tion for abandonment of its service, there may be a further reduction 
of revenue from the railroad sources. Alternative rail service is avail
able in the Keokuk area by use of the Burlington Northern System or the 
Toledo, Peoria and Western Railroad. Any use of the Burlington Northern 
would provide no revenues to operate and maintain the bridge. It is 
estimated that the abandonment of service by the Norfolk and Western 
Railroad would amount to a reduction in bridge revenues of approximately 
$3,000.00 per year. · 

It is recommended that the capital cost of removing the highway 
deck and highv1ay approach spans and the construction of the required 
rest piers on the lock wall, estimated to be $200,000.00 be included 
in the cost of the construction of the new highway bridge. Assuming 
the above can be accomplished, it is still apparent that the City of 
Keokuk will not realize sufficient revenues from the railroad traffic 
to maintain the railroad structure. The estimate for operation and 
maintenance presented above is only for routine maintenance and does 
not cover repainting or structural repairs. It is recommended that a 
reserve fund to cover special maintenance be funded at approximately 
$25,000.00 per year, plus sufficient funds to cover the deficiency of ~ 
operating revenues of approximately $3,000.00 a year. 

Consideration should be given by the City of Keokuk of trans
ferring the operation and maintenance responsibilities to the State to 
avoid the expense continued operation with greatly reduced revenues. 

SUMMARY OF FINDINGS 

1. The advantages of the Main Street location would appear to 
greatly outweigh the advantages of the Timea-Bank Streets location with 
the exception of the item of traffic congestion within the Central 
Business District. 

2. This traffic congestion disadvantage can be partially relieved 
by use of a bypass using Exchange Street between Second and Seventh 
Streets. 

3. It would appear to be feasible to perform yearly maintenance 
and operation of the existing Keokuk Municipal Bridge for railroad 
traffic, through the use of personnel of the Keokuk Department of Public 
Works. 

4. If continued operation and maintenance of the existing bridge 
is to be a function of the City of Keokuk, it is recommended that funding 
assistance be supplied through State funds in ·order to make up the expect
ed deficit. 
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Grateful acknowledgement is extended to you, council members, 
your staff, members of the Bridge C6mmission, and personnel of the 
Iowa Department of Transportation for the excellent cooperation and 
helpful assistance given us in the development of this report. 

REF:rsh 

encl. 
as 

Respectfully submitted, 

ROBERT E. 
Partner 
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. . APPENDIX 

LIST OF EXHIBITS 

I. Location Map 
II. Tract Map of the Keokuk Study Area 

III. Schematic Drawing Showing Existing Geometric Conditions, Keokuk CBD 
IV. Traffic Projections 

A. ADT Volumes - Main Street Alternate 
B. ADT Volumes - Main Street Alternate with CBD Bypass 
C. ADT Volumes - Timea-Bank Street Alternate 
D. DHV Volumes - Main Street Alternate 
E. DHV Volumes - Main Street Alternate with CBD Bypass 
F. DHV Volumes - Timea-Bank Street Alternate 

V. Traffic Operation Summary 

A. Main Street Bridge Location - Existing Geometric Condition 
B. Main Street Bridg~ Location - with Feasible Improvements 
C. Main Street Bridge Location with CBD Bypass 
D. Timea-Bank Street Bridge Location 

VI. Intersection Capacity Analysis 

A. Main Street Bridge Location - Existing Geometric Condition 

1. 2nd and Main Streets Intersection 
2. 3rd and Main Streets Intersection 
3. 4th and Main Streets Intersection 
4. 5th and Main Streets Intersection 
5. 6th and Main Streets Intersection 
6. 7th and Main Streets Intersection 
7. 7th and Timea Streets Intersection 

B. Main Street Bridge Location - with Suggested Improvements 

1. 3rd and Main Streets Intersection 
2 . . 4th and Main Streets Intersection 
3. 5th and Main Streets Intersection 
4. 7th and Main Streets Intersection 

C. Main Street Bridge Location - with CBD Bypass 

1. 2nd and Main Streets Intersection 
2. 3rd and Main Streets Intersection 
3. 4th and Main Streets Intersection 
4. 5th and Main Streets Intersection 
5. 6th and Main Streets Intersection 
6. 7th and Main Streets Intersection 
7. 7th and Exchange Streets Intersection 



List of Exhibits (cont'd) 

D. Timea-Bank Street Bridge Location 

1. 2nd and Main Streets Intersection 
2. 3rd and Main Streets Intersection 
3. 4th and Main Streets Intersection 
4. 5th and Main Streets Intersection 
5. 6th and Main Streets Intersection 
6. 7th and Main Streets Intersection 
7. 4th and Bank Streets Intersections 
8. 4th and Timea Streets Intersection 
9. 7th and Bank Streets Intersection 

10. 7th and Timea Streets Intersection 

VII. Cost Comparisons 
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EXHIBIT IV - TRAFFIC PROJECTIONS 

Basic information for the traffic assignment was obtained from 
the following sources: 

1. Keokuk, Iowa - Origin and Destination Traffic Report of 
July, 1970. 

2. 1976 Iowa Department of Transportation Bridge Study. 

3. 1975 Comprehensive Plan, Keokuk, Iowa. 

4. Howard, Needles, Tammenn and Bergendoff Bridge Study, 
1968 and 1974. 

5. Field Counts from Iowa Department of Transportation, 
Second and Main Streets and Seventh and Main Streets 
taken September, 1976. 

I. ADT Traffic Assignment 

No information was available indicating future growth for any 
of the origin and destination tracts or stations, except for Station 
705, the bridge. Iowa Department of Transportation reported a 1975 ADT 
of 6,650 vehicles and has projected an ADT of 13,574 vehicles for the 
year 2000 on the bridge. _ This yields an annual growth of 2.9 percent 
over 25 years. 

The 1970 ADT trips between stations and tracts of the 0-D Study 
were factored to 1975 ADT volumes by multiplying by 1.07, the ratio of 
1975 ADT bridge traffic to 1970 ADT bridge traffic. The 1975 ADT was 
obtained from the Iowa Department of Transportation 1976 bridge study. 
The 1970 ADT was given in the Iowa Department of Transportation 0-D study. 
The year 2000 ADT volumes were obtained by applying the 2.9 percent 
annual growth factor (multiplier 2.045) to the 1975 ADT 1 s uniformly. 

The following assumptions were made in determining the traffic 
assignment for the alternatives evaluated. The tract and station 
numbers are the same as were used in the 1970 0-D study (See Exhibit II 
for tract and station numbers). 

Alternate No. 1 - Main Street Bridge Location 

A. Main Street traffic bound for the Water Street area will 
be routed via Second Street, Johnson Street, and/or Bank Street with 
the predominant trip interchange occurring between Main Street and 
Second Street southwest. 



MODJESKI AND MASTERS 

Exhibit IV (Continued) -2-

B. At Seventh and Main Streets, the trip interchange between 
Bridge Station 705 and the study area tracts and stations, was assigned 
as follows: 

1. Tracts 7, 11, 12, 13, 14 and Stations 701, 702, 
706, 707, 708, 709, and 710 to U. S. 136 (Seventh Street eastbound). 

2. Tracts 1, 5, 6, 8, 9 and Station 703 to U. S. 218 
(Main Street). 

3. Tract 4 and Station 704 to Seventh Street eastbound. 

C. Dispersion of CBD bound traffic (Tract 2) was based on gross 
square feet of parking area in the CBD, as shown below: 

1) Keosippi Plaza - 45 percent. 
2) Commercial uses west of Main Street betwe~n Fourth 

and Seventh Streets - 20 percent. 
3) Commercial uses east of Main Street between Fourth 

and Seventh Streets - 35 percent. 

ADT volumes were available from the 0-0 study for the principal 
streets in the CBD; however, no volumes were available for Third or 
Sixth Streets. Third Street traffic was assumed to be greater than 
Seventh Street but less than Fourth or Fifth Streets, say 1900 ADT. 
Sixth Street was assumed to carry about 1,000 ADT. 

D. Tract 10 traffic was assigned to Second Street westbound. 

E. Tract 3 traffic was assigned to Fourth Street eastbound. 

F. This assignment assumes that congestion and delays will 
be so restrictive on Main Street north of Seventh Street that traffic 
bound for Tracts 7, and 14 and Stations 701 and 702 will divert to U. S. 
136/61 route. 

Alternate No. 2 - Timea-Bank Streets Brid£e Location 

A. Timea and Bank Streets would be operated as a one way pair 
between Second Street and Seventh Street. North of Seventh Street, both 
streets would revert to two way operation. 

B. The trip interchange between Bridge Station 705 and the study 
area tracts and stations, was assigned as follows: 

1. Tracts 7, 11, 12, 13, 701, 702, 706, 707, 708, 709, and 
710 to U. S. 136 (Seventh and Bank Streets Intersection or Seventh and 
Timea Streets Intersection). 
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2. Tracts 1, 4, 5, 6 and Stations 703 and 704 to U. S. 136 
east via Seventh Street and Main Street. 

3. Tracts 8 and 9 to Timea and Bank Streets. 

4. CBD bound traffic (Tract 3 and Tract 2) to Fourth Street. 

5. Tract 10 to Second Street. 

6. At Main and Seventh Streets, traffic bound for Tracts 
4 and Station 704 would remain on Seventh Street. Traffic for Tracts 
1, 5, 6, and Station 703 would turn left onto Main Street. 

C. This assignment assumes that traffic engineering measures 
will have been instituted to prohibit traffic bound for Tract 7 and 
Stations 701 and 702 from using Timea and/or Bank Streets north of 
Seventh Street. 

Alternate No. 3 - Main Street Bridge Location with a CBD Bypass 

A. The CBD bypass would consist of Second Street between Main 
and Exchange Streets and Exchange Street from Second Street to Seventh 
Street with access to the bridge via Second Street. 

B. The trip interchange between Bridge Station 705 and the 
study area tracts and stations was assigned as follows: 

1. Tracts 7, 11, 12, 13, 14 and Stations 701, 702, 706, 
707, 708, 709, and 710 to U. S. 136 at Seventh and Exchange Streets 
intersection. 

2. Tracts 8 and 9 to remain on Exchange Street. 

3. All other trip interchanges would remain as in Alternate 
1, Main Street Bridge Location. 

C. This assignment assumes that sufficient traffic, control 
measures will have been employed to discourage traffic bound for Tract 
7 and Stations 701 and 702 from using Exchange Street north of Seventh 
Street. 

See Exhibits IV-A, IV-B, and IV-C for the ADT traffic assignments 
for the alternatives studied. 

II. DHV Traffic Assignment 

Design hourly volumes (DHV) were calculated using the ADT traffic 
assignment as a base. KDT factors were obtained from Iowa Department of 
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Transportation 1976 field count at Seventh and Main Streets intersection. 
These factors (listed below) were applied at all intersections. 

K = 10 D = 50 T = 4 

The DHV traffic assignments for the alternatives studied are shown in 
Exhibits IV-D, IV-E and IV-F. 
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MODJESKI AND MASTERS 

EXHIBIT V - TRAFFIC OPERATION SUMliJARY 

A sum~ary of traffic operations on Main Street in the Keokuk 
CBD was prepared for each of the alternatives evaluated (See Exhibits 
V-A, V-B, V-C, and V-D). Existing geometric conditions are shown on 
Exhibit III. This summary refers to conditions that would be encounter
ed during the peak hour in the design year 2000. 

Average delay is a measure of the delay an individual driver 
may encounter during the peak hours. Total delay is the sum of in
dividual delays to all drivers. It serves as a measure of the relative 
effectiveness of an alternate. 



AVERAGE DELAY (MINS/VEHICLE) AVERAGE QUEUE LENGTH 
INTER- APPf~ACH INTER- APPROACH 

SECTION 12 22 32 42 SECTION 12 22 32 42 
2ND.ST. .70 .14 .34 .75 2ND.ST. 160 20 85 80 
3RD. ST. 10.22 . 18 . 75 10.87 3RD. ST. 1900 35 125 1860 
4TH. ST. .66 .75 .75 .71 4TH. ST. 190 100 170 75 
5TH. ST. .75 .75 .70 .39 5TH. ST. 175 75 200 65 
6TH. ST. .29 .75 .21 .44 6TH.ST. 115 40 90 35 
7TH. ST. 1.00 18.80 9.40 1.00 7TH. ST. 210 2575 1965 110 
TOTAL 13.62 12.15 

TOTAL DELAY (MIN.) INTER- % CYCLE FAILURE 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 TOTAL SECTION 12 22 32 42 
2ND ST 7. 13 . 18 2.95 2.34 12.60 2ND. ST . 14.0 0 6.7 20.6 
3RD ST 137.59 .45 7.59 67.97 213.60 3RD.ST. 50.8 .4 24.7 43.4 

. 
4TH. ST. 8.89 2.95 10.07 3.08 25.0 4TH.ST. 22.7 20.5 23.5 6.8 
5TH. ST. 10.68 2.25 9.36 I. 15 23.44 5TH.ST. 28.7 18 .. 5 22.7 7.8 
6TH. ST. 4.36 I .12 3.10 .56 9. 14 6TH.ST. 13.2 6.6 10.8 3.8 
7TH. ST. 17.41 134.63 186.96 9. 16 ~8.16 7TH. ST. 37.4 57.5 53.2 31. I 
TOTAL FOR ALL INTERSECTIONS 631. 94 

V/C RATIO INTER- LEVEL OF SERVICE 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 AVG. SECTION 12 22 32 42 
2ND.ST. .89 . 19 .73 .90 .79 2ND.S1 D A A D 
3RD.ST. I .23 .42 .93 I .24 I .08 3RD. ST. F A D F 
4TH. ST. .91 1.00 .94 .78 .91 4TH.ST. D F D C 
5TH. ST. 1.01 I .02 .91 .67 .95 5TH. ST. F F D A 
6TH. ST. .83 .84 .77 .53 .66 6TH.ST. D D A A 
7TH. ST. I .04 I .33 I .22 I .03 1.14 7TH. ST. F F F F 

AVERAGE FOR ALL INTERSECTIONS .94 

EXHIBIT~ A 

KEOKUK BRIDGE TRAFFIC OPERATION SUMMARY MODJESKI & MASTERS 
LOCATION STUDY MAIN ST. BRIDGE LOCATION HARRISBURG, PA. 17105 

EXIST. GEOMETRIC CONDITIONS 



AVERAGE DELAY (MINS/VEHICLE) AVERAGE QUEUE LENGTH 
INTER- APPROACH INTER- APPROACH 

SECTION 12 22 32 42 SECTION 12 22 32 42 
2ND.ST. .70 . 14 .34 .75 2ND. ST. 160 20 85 80 
3RD. S1 1.00 1.00 1.00 1.00 3RD. ST. 165 100 170 100 

4TH. ST. .40 . 75 .48 .75 4TH. ST. 130 50 150 55 
5TH. ST. . 27 .75 . 19 .75 5TH. ST . 105 40 80 40 
6TH.ST. .29 .75 .21 .75 6TH. ST. 115 40 95 40 
7TH. ST. . 78 I .08 .95 .48 7TH. ST. 210 75 240 40 
TOTAL 3.44 3. 17 

TOTAL DELAY (MIN.) INTER- % CYCLE FAILURE 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 TOTAL SECTION 12 22 32 42 
2ND. ST. 7 .13 .18 2.95 2.34 12.60 2ND. ST. 14.0 0 6.7 20.6 
3RD. ST. 13.00 3.25 13.50 3.41 33. 16 3RD. ST. 20.8 11 . I 23.9 13.2 
4TH. ST. 5.31 2.95 6.53 3.28 18.07 - 4TH. ST. 13. I 5.0 13.9 17.8 
5TH. ST. 3.92 2.25 2.52 2.25 10.94 5TH. ST. 10.5 6.6 7.2 6.6 
6TH. ST. 4.36 1.12 3.10 .93 9.51 6TH. ST. 13.2 6.6 10. 8 3.8 
7TH. ST. 13.07 6.25 16.07 I ;. 72 37 .11 7TH. ST. 22.0 16.6 -23. I 0.9 
TOTAL FOR ALL INTERSECTIONS 121. 39 -

V/C RATIO INTER- LEVEL OF SERVICE 
INTER- APPROACH SECT. INTER'- APPROACH 

SECTION 12 22 32 42 AVG. SECTION 12 22 32 42 
2ND. ST. .89 .19 .73 .90 .79 2ND. ST. D A A D 
3RD. ST. .95 .87 .95 .96 .93 3RD. ST. E D E D 
4TH. ST. . 85 .77 .88 .89 .86 - 4TH. ST . D C D D 
5TH. ST . . . 81 .82 .73 .78 .78 5TH. ST. C C A C 
6TH. ST. .83 .84 .77 .74 .80 6TH. ST. D D . A A 
7TH. ST. .90 .86 .92 .45 .86 7TH; ST. · D D D A 
AVERAGE FOR ALL INTERSECTIONS .84 

. 

-
' EXHIBIT 'II. 8 

KEOKUK BRIDGE TRAFFIC OPERATION SUMMARY MODJESKI & MASTERS 
LOCATION STUDY · MAIN ST. BRIDGE LOCATION HARRISBURG, PA. 17105 

WITH FEASIBLE IMPROVEMENTS 



AVERAGE DELAY (MINS/VEHICLE) AVERAGE QUEUE LENGTH 
INTER- APPROACH INTER- APPROACH 

SECTION 12 22 32 42 SECTION 12 22 32 42 
2ND. ST. .86 .43 .35 . 75 2ND. ST. 115 55 65 125 
3RD. ST. .33 .36 . . 18 .41 3RD. ST. 100 55 55 60 
4TH. ST. .56 .30 .58 .75 4TH. ST. 140 40 145 80 
5TH. ST. .20 .72 .15 .58 5TH. ST. 75 50 65 45 
6TH. ST. . 19 .73 .15 .63 6TH. ST. 75 55 65 40 
7TH. ST. .37 1.00 .51 .51 7TH. ST. 110 90 155 70 
TOTAL 2.51 I .92 

; 

TOTAL DELAY (MIN.) INTER- % CYCLE FAILURES 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 TOTAL SECTION 12 22 32 42 
2ND. ST. 10. 75 I . I I 1.46 3.99 17.31 2ND.ST. 12.5 0.5 .3 9.0 
3RD. ST. 3.60 . 90 1.40 I .06 6.96 3RD. ST . 9.5 3.8 1.4 4.6 
4TH. ST. 6.04 I .25 6.33 4.78 18.40 4TH. ST. 17.5 I .8 17 .·5 10.4 
5TH. ST. 2.39 2.16 I .68 I. 71 7.94 5TH. ST. 7. 4, 6.6 2.2 6.2 
6TH. ST. 2.40 1.10 I. 78 0.75 6.03 6TH. ST. 5.2 6.6 3.6 3.3 
7TH. ST. 5. 13 7. 16 8.05 3. 10 23.44 7TH. ST. 9.0 15.4 16.4 8.4 
TOTAL FOR ALL INTERSECTIONS 80.08 

. •' . 

V/C RATIO INTER- LEVEL OF SERVICE 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 AVG. SECTION 12 22 32 42 
2ND. ST. .79 .43 .44 .81 .72 2ND. ST. C A A C 
3RD. ST. .78 .63 .56 .68 .71 3RD. ST. C A A A 
4TH. ST. · .87 .56 .87 .88 .83 4TH. ST. D A D D 
5TH. ST. . 71 .72 .63 .66 .68 5TH. ST . A A A A 
6TH. ST. .72 .72 .65 .65 .68 6TH. ST. A A A A 
7TH. ST. .78 .86 .86 .68 .75 7TH. ST. C D D A 
AVERAGE FOR ALL .INTERSECTIONS .73 

EXHIBIT Y C 

KEOKUK BRIDGE TRAFFIC OPERATION SUMMARY MOOJESKI & MASTERS 
LOCATION SlUDY MAIN STREET BRIDGE LOCATION HARRISBURG, PA. 17105 

WITH CB□ BYPASS 



.. ,. ___ 

.. ,,_ ; _ 

AVERAGE DELAY (MINS/VEHICLE) AVERAGE QUEUE LENGTH 
INTER- . . APPROACH INTER- APPROACH 

SECTION 12 22 32 42 SECTION 12 22 32 42 

2ND. ST. . 21 .13 .20 .10 2ND. ST . 25 25 25 25 
3RD. ST. .51 . I 0 .21 .28 3RD. ST. 80 30 20 95 
4TH. ST. . 31 .19 .23 .37 4TH. ST . 70 80 50 60 
5TH. ST. .39 .31 .26 .55 5TH. ST. 105 60 75 85 
6TH. ST. . ,17 . 49 .14 .43 6TH. ST . 65 45 55 35 
7TH. ST. .84 1.00 .29 .73 7TH. ST. 145 100 155 95 
TOTAL 2.43 1.33 

TOTAL DELAY (MIN.) INTER- % CYCLE FAILURES 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 TOTAL SECTION 12 22 32 42 
2ND. ST. .44 .14 .32 .10 I .00 2ND. ST. 0 0 0 0 
3RD. ST. 3. 11 .25 .46 I .62 5.44 3RD. ST. 8.7 0 0 11. 7 
4TH. ST. 2.36 .97 1.41 2.15 6.89 4TH. ST. 3.9 . .5 1.3 7.5 
5TH. ST. 4.79 I . I I 2.66 2. 12 10.68 5TH. ST. 8.4 I . . 1 1.4 9.4 
6TH. ST. 1.74 .77 I .32 .57 4.40 6TH. ST. 2.8 7.4 I. 7 4.4 
7TH. ST. 14.47 8.53 12.65 7.67 43.32 7TH. ST. 21. 7 22. I 18.0 5.3 
TOTAL FOR ALL 1-NTERSECT IONS 71. 73 

V/C RATIO INTER- LEVEL OF SERVICE 
INTER- APPROACH SECT. INTER- APPROACH 

SECTION 12 22 32 42 AVG. SECTION 12 22 32 42 
2ND.ST. .26 .26 .22 .15 .21 2ND. ST. A A A A 
3RD. ST. .75 . 27 .25 .76 .62 3RD. ST . A A A C 
4TH. ST. .68 . 51 .54 .69 . 61 4TH. ST . A A A A 
5TH. ST. .75 .55 .58 .76 .67 5TH. ST. A A A C 
6TH. ST. .63 .63 .55 .56 .59 6TH. ST. A A A A 
7TH. ST. .80 .95 .95 .77 .80 ' . ' 7TH. ST. C D 

.. 

D C 
AVERAGE FOR ALL INTERSECTIONS .65 

. . 
EXHIBIT "SL D 

KEOKUK BRIDGE TRAFFIC OPERATION SUMMARY MODJESKI & MASTERS 
LOCATION STUDY TIMEA-BANK STREET HARRISBURG, PA. 17105 

BRIDGE LOCATION 



MODJESKI AND MASTERS 

EXHIBIT VI - INTERSECTION CAPACITY ANALYSIS 

Intersection capacity analysis was performed for all intersections 
on Main Street from Second Street through Seventh Street and for those 
intersections for which signalization would be required prior to the 
end of the design period. Since short time volume counts were not avail
able to enable calculation of a peak hour factor (PHF), a PHF = 0.85 
was selected as typical of a small urban area such as Keokuk. Main Street 
intersections were analyzed under 11 CBD 11 area conditions while all other 
intersections were assumed to operate under 11 Fringe 11 area conditions. 
Service Level C was chosen as design service level for all intersections. 

The results of the intersection capacity analysis for the alter
natives studied follow. See Table I below for explanation of the ''Chart 
Code 11 used for analysis. 

TABLE I 

BASE CONDIT I ON SELECT! ON CHART 

Chart 
Code Street T~ Parking Area 

1 Two Way No Central Business District 
2 No Fringe 
3 No Outlying Business District 
4 No Res i den ti al 
5 Yes Central Business District 
6 Yes Fringe 
7 Yes Outlying Business District 
8 Yes Residential 
9 One i~ay No Central Business District 

10 II No Fringe 
11 I No Outlying Business District 
12 No Residential 
13 One Side Central Business District 
14 II Fringe 
15 II Outlying Business District 

. 16 II Residential 
17 Both Sides Central Business District 
18 II Fringe 
19 II Outlying Business District 
20 II Fringe 
21 Two Way No Rural 
22 Separate Turning Lanes - No Separate Signal 
23 Separate Turning Lanes-. With Separate Signal 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND SECOND ST INTERSECTION 
AIN ST ALTERNATE MADE BY GAM 10-19-76 

MOVEMENT 2000 DHV TRAFFIC 

I
ASIC CONDITIONS . ----CODE- TRAFFIC 
YCLE LENGTH= 45.SECS 12 MAIN ST SB . . ********************* 
ETRO POPULATION= 75000.22 SECOND ST WB --- --- --·- -----*~ S0! lN l 3s- * 

PEAK HOUR FACTOR= a.es 32 MAIN ST NB *~ ~) M * 00 * 

IASE YEAR =1975 42 SECOND ST EB *\( ~ * - * 
ESIGN YEAR = 2000 ____ 43 SECOND .ST EB L .__ ________ * _ _ _ * 6' * 

AREA = CBD * * { ,. 

I --~---------------------~-- *.W******)**********E* --- -·~-· 1;;5 =~ 1 r: 
I : '.5 ~~I~ ½I : 

****~***J.*********** 

INPUT DATA -- ---- ---- -·-- - -
OVE DES I GN FACTORS TURNS WIDTH N TURN CHART INTERSECTION SKETC H 

CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ********************* 

! g: -- i -: -- -~ ;i1fl ---: 112 
22 
32 

142 

I 
I 

10. 
18• 
10. 
12• 

50. 
so. 
50. 
~o. 

OUTPUT DATA 

4. 
3. 
4. 
3. 

0 • C 
O • C 
0 • C 
O • _C 

- ·-

810. 
100. 
680. 
250. 

- -

19. 4. 35. 35. 
35. 5. 25• 25. 

l • 7. 35. 35. 
18. 38. __ 12. 12. 

--- -· ·-· -- - -· --

l ___ 0 • _ l * 

---

------ --

* 
* 

* ·r * 
* 
* 

* ********************* 
.. -· -- -

jHASE MOVE 
I CODE 

A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
RATIO REQD USED EXIT VOLUME 

_ A ___ ._ 12 Oa07 Oe48 0•44 Oe34 754. 912• 
A 32 0.01 0.39 0.44 0.34 766. 927. 

18 22 
__ B _ 42 

0.07 0.09 0.42 0.04 469. 534. 
0.01 o.46 0.42 0.09 - 233. 279 • 

V/C RATIO= 0.793 (OVERALL INTERSECTION) 

I************ ************* 
PHASE A * __ * .PHASE B * 

************* ************* • --1 litt-: ___ :_ lL◄ / __ ; 
• 1f * *-f * *--l * * * 
. -- * * -- TT * ---1 * * * * * * **************************** 

* G/C= Oe44 * * G/C= Oe42 * * -1 G= 20. *A= 3e* G= 19. *A= 3•* 
~*******~*************************** 

I 
I 
I 

RATIO LEVEL EXCEEDED GRO WTH 
__ Oe89 D __ -- 1998 2•914 

0.13 A 2004 2.872 
· 0.19 A 2056 2.a11 

. -·-·--·· O • 9 0. ___ _ D 1998 2.979 _ 

Exhibit JZI-A-1 Page I: 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND SECOND ST INTERSECTION 
AIN ST ALTERNATE MADE BY GAM 10-19-76 

- - - ------. ---------------------------

INTERSECTION DELAY ANALYSIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

CODE MINS/VEHICLE MINS/CYCLE PERIOD<MINS) PERIOD(MINSl SATURATION 

I 
I 

A 12 
A _ 32 
B 22 
B 42 

AVERAGE QUEUE 

0.10 
0.34 ___ _ 
0.14 
0.75 

- - -----
SIZE ANALYSIS 

1.13 o.oo 
2.95 ____ 0.oo 
0el8 o.oo 
2.34 · o.oo 

o.oo 
___ o.oo __ _ 

o.oo 
o.oo 

o.aa12 
0 • 732 7 
0e 186 9 
0 • 8934 

l~_HA s :__~g~ ~ FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE _AT END OF RED PHASE 
NUMBER LENGTH(FTl NUMBER LENGTH(FTl NUMBER LENGTH(FTl 

1-- A ___ l2 _ ___ 3.4 ____ 87.2 
A 32 1,0 25.1 
B 22 0,0 0,5 1---8 ___ __ 42 __ 1,3 ___ 33. 1 

_ -- _ 2 • 8 -- ·-7 0 , 5 --· _ 6 , 3 
2,3 59.2 3.3 
0,7 17,9 0,7 
1 • 7 _____ 44 • 9 _____ 3 • l __ _ 

_157.8 _ 
84,3 
18,5 
78,L __ _ 

CYCLE FAILURE ANALYSIS TURNING LANE CHECK 

I __ PHASE _ ',10VE PERCENTAGE OF 
CODE CYCLE FAILURES 

A 12 13,99 
It- A __ 32 _____ 6,74 
I B 22 0,00 

B 42 20,61 

I EDESTRIAN CHECK -- -
PHASE APPR CROSS HALF WALK 

----- \vALK __ LANE _ SPEED 

I FT FT FPS 
A 2 48,0 6e0 4.0 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

WALK CLEAR TOTAL PHASE IS PHASE 
TI ME T !ME __ TIME TIME _ ADEQUATE _ 
SECS SECS SECS SECS 

1.0 10.s 17.5 22,9 YES 
______ A , __ 4 __ . 48• 0 - 6•0 __ 4.0 -- 1.0_ 10,5 17,5 22.9 _ ___ YES _______ 

I 
8 1 
B 3 

_I __ 
END OF PROGRAM 

I 
I 
I 
I 
I 
I 

24,0 6,0 
40,0 6•0 

4e0 1.0 4.5 11.5 22.0 YES 
4,0 1.0 8,5 15.5 22.0 YES 

\ 
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JEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND SECOND ST INTERSECTION 
t AIN ST ALTERNATE MADE BY GAM 10-19-76 

'

ASIC CONDITIONS CODE ·- TRAFFIC- MOVEMENT- 1975 DHV TRAFFIC 
YCLE LENGTH= 45eSECS 12 MAIN ST SB . ************(******** 
ETRO POPULATION= 75000 • 22 SECOND ST WB _ _ ____________ *j t ' /S- * 

'

EAK HOUR FACTOR = o.as 32 MAIN ST NB * ~ ~ * .30 * 
ASE YEAR =1975 42 SECOND ST EB * 11) * --._;;_""--- * 
ESIGN YEAR= 1975 ____ L+3_ SECOND ST EB LT _________ * ___ , _ 6 * 

AREA = CBD * · •( * 

I ---------------------~--*W*****************E* 
* 7tJ j * f * -------. * so . *1 1- * .. *~l ~ .. I ___ .. 20 .C\j ~ _ _ .. 

* l s .. 
******** ************ 

I NPUT DATA 
OVE DESIGN FACTORS TURNS WIDTH N TURN CHART INTERSECTION SKETCH 

CQDE K D T LB DSL DHV R L APPR EXIT L ANG CODE ********************* 112 10. so. 4. 0 • C 395. 19. 4. _ 35.35. 2 o • . _ 5 
22 18. so. 3. 0 • C 50. 35. 5. 25. 25. 1 o. 5 

- *-- -- (.p' I ~I ---·-* 

: f, \?-11
1 il b: 32 10. 50. 4. O • C 335. 1. 7. 35, 35. 2 o. 5 

3. 0 • C __ 120 • 18. 33, 12, 12• __ l_ __ :_ 0• ____ l __ 

* 
142 -12• 50, 

.. 31 , 2--* ·i * _J Z· I ,- * 

·1 * 
* 
* ---------------- --·- -
* 

~I t4 I~ i,lfl) 
'-

* 
* 
* 
* 
if 

I . ********************~ 
_ OUTPUT DATA ____________________ . _____________ _ 
■HASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL I CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 
_ A _____ 12 0 , O 7 0 • 2 3 0 • 4 5 0 • 16 7 6 0 • 9 2 0 , __ _ 0 • 4 3 _ A ___ _ 1 9 7 5 _ _ __ 0 • 0 0 0 

A 32 0e07 0,19 0,45 0.17 772. 935, 0.36 A 1975 0e000 

18 22 0e07 0e05 0,42 0,02 465, 530. 0,09 A 1975 0e000 
___ B _____ 42 ___ 0.01 0.22 0,42 0.05 231. 211. ____ 0.43 ____ A __ 1975 ______ 0.ooo 
V/C RATIO= 0e384 (OVERALL INTERSECTION) 

'

********-;'*** . ***~********* 
_ _ PHASE A * . ____ * PHASE B * 

*-i * * * -1 ---- . * - *- -- IT - * --~~---------
******* **************************** 

* G/C= 0.45 * * G/C= 0e42 * * 

1_ G= 20• *A= 3e* G= 19, . *A= . :3,* . 
************************************ 

I 
I 
I Exhibit JIT-A-1 Page 3 



I EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND SECOND ST INTERSECTION 
~AIN ST ALTERNATE MADE BY GAM 10-19-76 

NTERSECTION . DELAY ANALYSIS I 
. . --- --· - -. 

PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 
___ CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINSl PERIOD(MINSl SATURATION 

I A 12 0.19 0.94 o.oo o.oo 0.4293 
____ A __ 32 ____ 0.11 _______ 0.12 ______ 0.oo __ o.oo ___ o.3582 

I 
B 22 0.13 o.oa o.oo 
B . 42 0e23 0e35 0.00 

o.oo 0.0942 
0e00 0e4323 

.. -·-------- - -- ------
AVERAGE QUEUE SIZE ANALYSIS 

I PHASE MOVE 
CODE 

FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
AT END OF GRfEN PHASE _ DURING RED PHASE . AT END OF RED PHASE 
NUMBER LENGTH(FTl NUMBER LENGTH(FTl . NUMBER LENGTH(FTl 

L & __ 12 _______ Oel __ _____ 4e0 ____ le3 _____ 34e2 _____ l .5 ______ 38e2 
A 32 o.o 2.5 lel 29e0 leZ 31.5 

I-
B 22 0e0 0el 0.3 9e0 0.3 9el 

___ B ____ 42 ____ 0.1 ____ 4_.l.___ 0.8 __ 21,7_ le0 _____ 25.8 

CYCLE FAILURE ANALYSIS TURNING LANE CHECK 

I __ PHASE '10VE PERCENTAGE OF __ PHASE MOVE QUEUE STORAGE TAPER TOTAL ________ _ 
CODE CYCLE FAILURES CODE MAX LENGTH LENGTH LENGTH 

A 12 0.39 
11--A __ 32 ____ 0,14 
I B 22 0,00 

B 42 le85 

I EDESTRIAN CHECK 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

·1 WALK -· LANE _ SP E E D . _ T I ME _ T I M E _ TIME __ TIME ADEQUATE ____ 
FT 

A 2 48,0 
_____ A _. __ 4 _ 48,0 

I 8 1 24•0 
B 3 40,0 

I 
END OF PROGRAM 

I 
I· 
I 
I 
I -. 

~ 

/ 

FT FPS SECS SECS SECS SECS 
6e0 4.0 7,0 10.5 17,5 23.0 YES 
6 • 0 -- 4 • 0 _ 7 • 0 _ 10 • 5 ·- 1 7 • 5 --· 2 3 • 0 ___ YES 
6•0 4.0 7.0 4,5 11,5 21,9 YES 
6,0 4,0 7.0 s.s 15.5 21,9 YES 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
AIN ST ALTERNATE MADE BY GAM 10-20-76 

YCLE LENGTH= 45.SECS 12 MAIN ST SB 
2000 DHV - TRAFFIC 

********~************ I-ASIC CONDITIONS-- CODE --TRAFFIC MOVEMENT 

ETRO POPULATION= 75000.22 3RD ST WB 

'

EAK HOUR FACTOR= a.as 32 MAIN ST NB 
ASE YEAR =1975 42 3RD ST EB(SHOPPING 
ES I GN YEAR = 2 000 ______ 43 _ 3RD ST _ EB LT_ TURN 

---:~~ ~ t~ \. ~5" : 
CENTER) . *t\i t\ * -< * 

* * /tf) * -------*- - * ' * AREA= CBD 

I *W*****************E* 

I 
*- 295) *~ (" * 
: / ./6',. : ~ ~t : 
* 60 • ~ * -· -----------------------------* 's -- - * 

INPUT DATA 
OVE DESIGN 

CODE K D T 112 10. 50. 4. 
22 10. 50. 4. 
32 10. 50. 4. 

142 10. 50. 4. 

FACTORS TURNS 
LB DSL DHV R L 
o. C 1075. 28. 4e 
0. C 195. 21• 0. 
o. C 810. 7. 5. 
o. c soo. _12. sJ. 

WIDTH 
APPR EXIT 

35. 35. 
12. 15. 
35. 35. 
15. 12. 

N TURN CHART 
L ANG CODE 
2 O• 5 
1 o. 1 
2 o. 5 
l _ o. _ L 

********************* 

INTERSECTION SKETCH 
********************* 

:-~-- :1 N ~ : .) 

-~l -II * . ,~· 31' -II * ~ L_LL_ ii 

* 1-- ------------------
~1-T,i!~~~-* 

* 
* 
* 

·~ 
~ 6 91 'j~ 

ii 

ii 

ii 

{ I ********************~ 
_OL)TPUT DATA - - -- - - ·-· - - --- ---•-- -·-
liHASE MOVE 
I CODE 

___ A _ __ 12 

A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 
0.01 0.62 0.42 0.39 121. a13. __ 1.23 __ F _____ 1986 ___ 2.90s 

A 32 

IB 22 
0e07 0•47 0•42 0e38 723. 875• 0.93 D 1996 2•914 
0e07 0.23 0e45 0el0 387. 465. 0.42 A 2024 2e918 

_ 8 _ 42 
V/C RATIO= 

0e07_ 0e67 0•45 0.13 335. 403. __ 1.24 F l986 __ 2e894 
1.076 (OVERALL INTERSECTION) 

'

************ ************* 
_ PHASE A * __ * PHASE B * 

************* ***lt* ****** 

• 'L ~* * --* ~-__,-4' 41 : :--- - ..::.:----------------------------
-1~**********:*****:***;**JI***:****** 

* G/C= 0.42 * * G/C= 0.45 * * -1 G= ~ 19. *A= 3•* G= 20. *A= 3•* 
************************************ 

I 
I 
I 

,,,, 

/ 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
AIN ST ALTERNATE MADE BY GAM 10-20-76 

INTERSECTION DELAYANALYSIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

_ CODE MINS/VEHICLE MINS/CYCLE PERIODlMINSl PERIODIMI NS) SATURATION _ 

I A 12 
-· __ A ___ 32 

I 
B 22 
B 42 

- -

AVERAGE QUEUE I PHASE MOVE 
_____ CODE 

I_ A __ ._ 12 
A 32 
B 22 I-_ B --- __ 42 

CYCLE FAILURE 

I- PHASE MOVE 
CODE 

A 12 

1----~-- ~~ 
B 42 

10.22 137.39 155.29 
__ 0.75 _____ ~ .59 ____ 0.oo 

0.1a 0.45 o.oo 
10.87 67.97 160.40 

-----•---· 
SIZE ANALYSIS 

110.19 
. __ o.oo 

o.oo 
113.81 

1.2309 
__ Q.9247 __ _ 

0.4191 
1.2404 

FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
AT END OF GREEN PHA SE _DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FT) NUMBER LENGTH(FTl NUMBER LE NG THIFTl 

__ .12.e 
2.1 
0.1 

___ 71. 6 

1820.8 ______ 3.1 - ·- _79.7 --- 76.0 . - - _.1900.5 
52.6 2.9 73.9 5.0 126.5 

3.7 1.3 33.4 1.4 37.2 
. ___ l 792• 6 __ _ __ 2. 7 _____ 69 .1 _____ 7_4 .4 .. ______ l86lo 7 ___ _ 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

50.75 

TURNING LANE CHECK 
PHASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 

___ 24. 70 ------
0.36 

43.37 

I EDESTRIAN CHECK -
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK ___ LANE SPEED TIME T I M E _ _ T I M E ____ T I ME _ ADEQUATE _________ 

I FT FT FPS SECS SECS SECS SECS 
A 2 29e0 7.5 4.0 1.0 5.3 12.3 21.7 YES 
A ____ 4 _ 30.0 -- 7,5 _ 4o0 ·- _ 7 • 0 _ 5 • 6 -- _ 12 • 6 2 l • 7 _ _ _ _y ES _ _ 

I B 1 48.0 6•0 4o0 1.0 10.5 17.5 23.2 YES 
B 3 48o0 600 4o0 1.0 10.5 17.5 23.2 YES 

I 
.• -
END OF PROGRAM 

I ' 

-l--
I 
I 
I 

,,. 
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IKEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
MAIN ST ALTERNATE MADE BY GAM 10-20-76 

-I BAS IC- CONDI f IONS CODE T ffAFFIC-M-OVEME~~T 
CYCLE LENGTH= 45.SECS 12 MAIN ST SB 

2000 DHV TRAFFIC 
********************i 

_MET RO POPULATION= 75000 . 22 3RD ST WB ____________ *\ N l 40 

IPEAK HOUR FACTOR = 0.85 32 MAIN ST NB *<'.fl~~\{* 14-.5 
BASE YEAR =1975 42 3RD ST EB(SHOPPING CENTER) *~ ~ * ~ 

__ DESIGN YEAR= 2000 ____ 43_ 3RD __ ST _EB LT _TURN _________ * __ -·. *f /i 
AREA = CBD * * 

I *W*****************E· 
--*- ,ztf5 J * · 
*/4-5 *::'it(· I : 60 :~1~ ~, : 

- ' -------* s 
******************** ' 

1~~0~T DATADESIGN - FACTORS --·-T URNS _____ WIDTH ·-N-TURN CHART INTERSECTION SKETCH 
CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE *********t/·**f****** 1-- 12 l O • 5 O • 4 • 0 • E 1 0 7 5 o 2 8 • . 4 • _ 3 5 • 3 5 • _ 2 _ 0 • ____ 5 __ *-- ... .. ____ . 

2 2 l O • 5 0 • 4 • 0 • E 19 5 • 21 • 0 • l 2 • 15 • l O • l * /2 1 z4 ~ 
32 10. 50. 4. o. E 810, 7. 5. 35, 35. 2 O• 5 * f I d 

t 42 _10. _50. 4, _ o. E 500, _12• ~9. ___ 15, 12, l __ Qo __ L __ :... *...---- ____ 3r_ sl 
* ;2' +· 
*3! ~ / 2 ' 137 ,~ I 

----*~---I * ~_,.~ 
* 21- ,i Lz r ~ 

.----- *' --· - - , ~ 
■ :*********:********* 
_ OUTPUT DATA __ ___ _ ___________________ _ ---------- -- -- -

IPHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 

__ A _ _ _ 12 0 • 0 7 O • 5 1 0 • 4 1 0 • 3 3 _ 8 6 9 • __ 8 6 9 • ___ l • 2 4 ___ F ___ .. l 9 9 3 2 • 9 O 8 

I 
A 32 0,07 Oo38 0,41 0,32 872• 872, 0,93 D 2003 2•914 
B 22 0,07 Ool9 0,45 Oe09 467, 467, 0,42 A 2030 2•918 

_ a . 42 __ 0•07 _0•56 . 0•45 0,10 404. 404• 1,24 F 1993 2e894 _ 

t
V/C RATIO= le078 (OVERALL INTERSECTION) 

************ ************* 
_ .. PHASE A * _____ *_ PHASE B * 

~**~c::~ ~~+::~ -1-j ii I * * ~ • 
***-**.** *****: **-;**:*****.;;;r** ~:**-;.-*-:;. * 
* G/C= Oe4l * * G/C= 0.45 * * 

IL __ G= 19 • . _ *A= 3.* G= 20. *A= 3•* -------------------- ----
.************************************ 

·1 
I 
l 

1 

' · 
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lEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
MAIN ST ALTERNATE MADE BY GAM 10-20-76 

NTERSECTION DELAY ANALYSIS t ---
PHASE MOVE AVERAGE DELAY TOTAL DELAY 

CODE MINS/VEHICLE MINS/CYCLE I ----- A-- - 12 1 0 • 6 4 14 3 • 0 8 

CONGESTION DISSIPATION DEGREE OF 
PERIOD(MINS) PERIOD(MINS) SATURATION 

158.19 112.24 
_ _ __ A _ . _ 3 2 _____ 0 • 7 5 _____ 7 • 5 9 _ _ ___ o.oo _____ o.oo 

1.2363 
____ o. 92a 7 

B 22 0el8 Oe44 
B 42 10.48 65e53 I o.oo o.oo 

157.75 111.93 
Oe4175 
1.2355 

SIZE ANALYSIS ~VERAGE QUEUE 
I PHASE MOVE 

________ CODE 
FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURI NG RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FTl NUMBER LENGTH(FTl NUMBER LENGTH(FTl 

L_A --- 12 __ .75.5 
A 32 2,0 

[ _ : ___ !~ - - __ 6~:; 
1889.4 

52.3 · 
3.7 

_ ___ l 733. 8 ---

3.1 79,6 78.7 _____ 1969.1 
2e9 74.l 5,0 126.5 
1.3 33.3 1.4 37.0 
2 • 1 _____ 6 9 • 2 7 2 • l ____ 18 0 3 • 0 

I

CYCLE FAILURE 
_ PHASE MOVE 

CODE 
A 12 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

50.75 
___ 24.70 

o.36 
43.37 

TURNING LANE CHECK 

I- -- :---~~ 
B 42 

I PEDESTRIAN CHECK 
-

PHASE APPR CROSS HALF 

1 
__________ W~~K __ L~~E 

A 2 29,0 7,5 
A --- . 4 ___ 30.0 7,5 r -: 1 48,0 6•0 

3 48e0 6e0 

I 
I END OF PROGRAM 

I-
I 

WALK 
SPEED 

FPS 
4.0 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

---· ~-- --N• -

WALK CLEAR TOTAL PHASE IS PHASE 
TIME TIME TIME TIME _ ADEQUATE 
SECS SECS SECS SECS 

7,0 5.3 12.3 21,6 YES 
4.0 --- 7,0 _ 5 • 6 12.6 _ 21 .6 -- YES ____ 
4.0 7,0 10.5 17.5 23.3 YES 
4,0 1.0 10,5 17.5 23.3 YES 

----

-1-------'----~----
I 

.,.,. 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
~AIN ST ALTERNATE MADE BY GAM 10- 20- 76 

IASIC- CONDITIONS --CODE ___ TRAFFI-C .MOVEMENT 1975-·DHV TRAFFIC 
YCLE LENGTH= 45.SECS 12 MAIN ST SB ********************* 

METRO POPULATION= 75000.22 3RD ST WB _ --~- -----*L ~ N l. 20 * 

IEAK HOUR FACTOR = Oe85 32 MAIN ST NB *~~ ~i\.* 60 * 
ASE YEAR =1975 . 42 3RD ST EB ( SHOPP! NG CENTER l * ~ ~ l * -. * 

DESIGN YEAR = 1975 ___ 43 _3RD _ST_ EB LT TURN __ -·-------* _ _ * ( S __ -if 

f REA = CBD * * * 
*W*****************E~ 

---- * ! :~~~1½1 ~ * 

' s -
I * 

* ------------------------------------·---· - . 

* ii 

I NPUT DATA 
********************• 

--- ----
MOVE DESIGN FACTORS TURNS 

*ODE K D T LB DSL DHV R L 
WIDTH 

APPR EXIT 
N TURN 
L ANG 

CHART INTERSECTION SKETC H 
CODE *****~**************~ 

i : -· -t I '/ ~I ---: _ _ 12 10 • 5 O • 4 • 
22 10. 50. 4. 
32 10. 50. 4. 142 __ 10. 50. 4. 

o. C 
O • C 
o. C 
o. C 

525. 28. 4. _ 35 • 35. 
95. 21. o. 12. 15. 

395. 7, 5. 35. 35, 
245, _12, _59._ 15, _12• 

2 o. 
1 o. 
2 o. 
L _ o, 5 * 

-- 1 ---·· * ------

* *_._ __ 

* 
* 
* 

JI !4 I ,z 12. 
-----------

➔ 

i 

~ 

i 

➔ 

➔ 

I 
1-----------·-. 

* 1-c ,u9 ' .~I ~ ➔ 
*************-! 

__ OUT PUT DA TA _ ___ __ _ ___ __ _ _ __ ___ _ _________________ . 

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY VIC SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 

_ A ____ l2 Oe07 Oe30 0•41 0.19 _ 720, 871, ______ Oe60 A _____ 1975 .0.000 

I
A 32 0,07 Oe23 Oe4l 0.19 722, 874, 0.45 A 1975 OeOOO 
B 22 0.07 Oell 0.45 0.05 388. 465. 0.20 A 1975 OeOOO 

___ B ___ .. 42 _ 0.01 0.33 0.45 0.06 336. 403. ___ o.61_ ___ A _____ 1_975 ___ 0.ooo_ 

************ ************* 1/C RATIO= 0•526 (OVERALL INTERSECTION) 

_ PHASE A * ____ * PHASE B * __ _ ______________________ _ i***~h .. ;::. :mn:r**= 
-,*~-_ 1r ~ ~4 ;~-·-·-

************************************ 
* G/C= 0.41 * * G/C= Oe45 * * 

-I G= 19• *A= 3•* G= 20, *A= 3•* 
************************************ 

I 
I 
I 

_,,,. 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN 
~AIN ST ALTERNATE MADE BY GAM 10-20-76 

ST AND THIRD ST 

tTERSECTION DELAY - ANALYSIS 
PHASE MOVE AVERAGE DELAY 

1
--- CODE MINS/VEHICLE 

TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 
MINS/CYCLE _ PERIOD(MINS) PERIODIMINS) SATURATION _ 

A 12 0e27 
_. __ A ___ 32 ______ 0e2l ._ 

le80 
____ l,05 

o.oo 
_ _____ o.oo 

o.oo 
. _____ o.oo 

0.6022 
______ o. 451 7 

I B 22 0,14 
B 42 o.26 

SIZE ANALYSIS 

0.16 
o.a2 

o.oo 
o.oo 

o.oo 
o.oo 

0,2038 
0.6068 

---------- ·-------- ------- ·--·------
.VERAGE QUEUE 
I PHASE MOVE 
______ (ODE _ 

FO~ STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FT) NUMBER LENGTHIFTl 

I 
NUMBER LENGTH(FTl 

·--A __ 12 __ 0.4 ___ _11.3 ______ l.9 __ 48,0 ___ 2 • 3 _ --------- 59 • 4 
A 32 0,1 4,6 1,4 36.l 1.6 40,7 

1 ___ : ___ !~ o.o 0,6 0.6 16.2 0,6 16,9 
__ O, 4 ____ l l, 7 __ ------. _l, 6 ______ 41 • 9 ___ 2.1 _____ 53.6 

■YCLE FAILURE ANALYSIS 
I PHASE MOVE PERCENTAGE OF 

CODE CYCLE FAILURES 
A 12 4,97 

TURNING LANE CHECK 
PHASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 

.1--A. ___ 3~ ____ 1, 33 _____________________________ _ 
B 22 o.oo 
B 42 3,67 

I EDESTRIAN CHECK -- --------·---------------· 

PHASE APPR CROSS HALF WALK WALK _
1 
________ WALK __ LANE ___ SPEED 

FT FT FPS 
A 2 29•0 7•5 4,0 

TIME 
SECS 

1.0 

1
--- A _ _ 4_ _ 3 0 • 0 _ __ 7 • 5 _ 4 • 0 

B 1 48,0 6,0 4,0 
B 3 48e0 6,0 4e0 

-- 7 • 0 
7,0 
1.0 

I 
- --
I ND OF PROGRAM 

-

I· 
I 
I 
I 

--
I 

I 

CLEAR 
TIME 
SECS 
5.3 
5.6 

10,5 
10.5 

TOTAL PHASE IS PHASE 
TIME __ TIME _ ADEQUATE ________ _ 
SECS SECS 
12,3 21,6 

_ 12,6 21.6 _ 
17,5 23,3 
17,5 23,3 

YES 
____ YES __ 

YES 
YES 
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lEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
AIN ST ALTERNATE MADE BY GAM 10-20-76 

I-ASIC -CONDITIONS CODE TRA FF IC MOVEMENT 2000 DHV TRAFFIC 
YCLE LENGTH= 45 , SECS 12 MAIN ST SB ************* *** ** *** 

'

M~~~o H~~~u~:2 ~g~= = 76~~~-~~ M1I~ ;+ ~: -.-----.-~-·-----· ·-- :. ~l\ ~.i ~L~ ~ }ec;, : 
ASE YEAR =1975 42 4TH ST EB * ~ * ~ * 
ESIGN YEAR = 2000 ____ -~-------~----- -----* _ _ * 6 5- * 

'

REA = CBD * * r * 
*W*** ***** *** ****** ~* 
* 7 ~) * * 
* A;?a *~1\t '-' * 
: · 1iY :\J\1 ~ ~l _ : 

- --------- ------------------:---:-----* "'is - ii' 

1,· 

' NPUT DATA 
OVE DESIGN 

****************** *** 
- --------- ---·----·- - - - --- -

FACTORS TURNS WIDTH N TURN CHART INTE RSECTION SKETC H 
' ODE K D T LB DSL DHV R L APP R EXIT L ANG CODE ***********t* ***** *** 

~ -- ~= -r-: ---1-~r,4 ~ - /h~: 
12 _ 10. 50, 4, 0 • C 1065. -8. 7, 35, 35 . 
22 10. 50, 4, 0, C 3 15, 22. 22. 24, 24. 
32 10. 50. 4. t 42.-_ 10. 50, _ 4. 

0, C 1075, 7 , 9. 35, 35, 
o ._ c_ 345, 21. 23, 24, 12. 2 ___ 0. __ 1 __ * 4__ • 

* • 
ii 

I 
:~ql .~~ I /2,, t ii 

/ ii 

* 
* 

-:,,_· 
~ ii ,--- - : - - I I 69~ - 'I i -- : 

******~******i 
OUTPUT DATA _ .. ______ ---·--------------·-•·-----

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VO LUME RATIO LEVEL EXCEEDED GRO WTH 

___ A _ _ _ 12 0 • O 7 O • 6 3 0 • 5 7 O • 4 9 9 6 6 • 116 8 • __ _ 0 • 9 l _ D . _ __ _ 1 9 9 7 2 • 9 0 9 

I
A 32 0,07 0,64 Oe57 0,49 949. 1148, 0,94 D 1996 2,90e 
B 22 0,07 0,34 0,30 0,14 278. 315, 1.00 F 1996 2,877 

__ B 42 0,07 0,28 0,30 0,20 368. 442, __ 0 •. 78 C 2002 _____ 2,871. _ 
~/C RATIO= 0,914 (OVERALL INTERSECTION) 
1 ************ ************* 

___ PHASE A * __ .* PHASE B * 
***** ➔~******* ***ll******** 

~--~ .. ~-{~:- : =1~+==- . 
.I=\ I I : : ; TT : ------------ - - ----
--~*********************************** 

* G/C= 0,57 * * G/C= 0130 * * 

-I G= 26, *A= 3,* G= 13, *A= 3,* -·-- - --- - - ------- --------
*******************************,..*** 

I· 

I 
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IEOKUK BRIDGE LOCATION EVALUATION• MAIN ST AND 4TH ST 
MAIN ST ALTERNATE MADE BY GAM 10-20-76 

I - --
NTERSECTION DELAY ANALYSIS 

PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 
_ CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINS) PERIOD(MINSl SATURATION 

I A 12 
A - 32 

I B 22 
B 42 

.VERAGE QUEUE 
PHASE MOVE 

CODE 

I __ A 
A 

I : 
12 
32 
22 
42 

IYCLE FAILURE 
PHASE i~OVE 

CODE 
A 12 

I --- ~ --- ~~ 
B 42 

Oe66 
0,75 
Oe75 
0.11 

a.a9 
____ 10•07 

2.95 
3•09 

SIZE ANALYSIS 

o.oo 
o.oo - --
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

0.9112 
0 • 935 6 
0•9989 
o. 7796 

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 

NUMBER LENGTH(FTl 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FTl NUMBER LENGTH(FTl 

_ 4 • 6 ---· 116 • 9 
3e8 95e2 
1.1 29.5 

_1.3 ___ 34.4 

-- ___ 2. 8 
2.9 
2.7 

_____ 1.s 

__ 12.0 __ 7.5 188.9 
72.7 6.7 168.0 
68.9 3.9 98.4 

----- 3 7 • 7 _ --- . 2 • 8 -------7 2 • 2 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

22.73 
____ 23.50 

TURNING LANE CHECK 

20.51 
6e78 

PHASE _ MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

I - ---- -EDESTRIAN CHECK 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TIME TIME TIME _ADEQUATE -··-----J---I -- -- ---- --
FT FT FPS SECS SECS SECS SECS 

A 2 30.0 6•0 4.0 1.0 6e0 13.0 28.5 YES 
A -- --4 __ 36e0 6e0 4,0 7 • O _ 7.5 _ 14.5 28.5 __ YES 

I B l 48.0 6•0 4.0 1.0 10.5 17.5 16.4 NO 
B 3 48•0 6•0 4.0 1.0 10.5 17.5 16.4 NO 

I 
-·· -------------------------------------

"END OF PROGRAM 

I 
_I 

I 
I 
I -, Exhibit JZI-A-3 Page 2 



IKEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
MAIN ST ALTERNATE MADE BY GAM 10-20-76 

IBAS-I c-CONDITIONS . CODE-- ,.-RAFFIC- MOVEMENT 2000 DHV TRAFFIC 
CYCLE LENGTH= 45.SECS 12 MAIN ST SB ****************** ** 1 

METRO POP UL AT I ON= 7 5 0 0 0 • 2 2 4 TH ST W B _ ___ __ ___ ~--- * N ~ 7 () i 

IPEAK HOUR FACTOR = 0,85 32 MAIN ST MB *~~ ~i~L* j~O 
BASE YEAR =1975 42 4TH ST EB * ~ * °"' /__5" 
DESIGN YEAR= 2000 _____________ ________ * __ * f a:> 

1(-REA = CBD * * I *W*****************E 1 
---*-- z.s- .,/ * 1 

* /80 l~~tb[, I : 9tf..... :~1 ~ ~ : 
* ,s -- i 

******************** , 
DATA ---·--- - -- - - -· -l 1NPUT 

MOVE DESIGN FACTORS TURNS WIDTH N TURN CHART INTERSECTION ' SKETC ri 
******************** i ~ , .CODE K D T LB DSL DHV R L APPR EXIT 

a. 1. _ 35. 3 5 0 --

L ANG CODE 
2 --- 0 • ____ _5 __ it-_ ____ _ 

• - 12 22 
10. so. 4, _ o. E 1065, 
10• 50 0 4• O, E 315• 
10, 50, 4• 0, E 1075, 
10• 50, 4, _ 0, E .. _345, 

22 • 22 • 24, 24. 1 o. 5 * 
2 o. 5 * 32 7, 9, 35, 35, 1-42 27, 23.__ 24, _12. 2 .:__ Q, _____ 1 __ * 

1 0 
t " 

24-irl .J.~d. 

* /1' 

I ~ ,- . 
* -.. 

2¢ IJ_ 
61 I * 

I 
___________ _____________________ _if --- -

_ OUTPUT DAT A 

'

HASE MOVE 
CODE 

__ A __ 12 

I A 32 
B 22 

__ B__ _ 42 

A/C G/C RATIO 
RATIO REQD USED EXIT 
0,07 0.52 0,55 0,40 
0,07 0.53 0.55 0,40 
0,07 0,30 0,31 0.12 

--- 0,07 0,23 0,31 0,17 

1/C RATIO= 0,922 . (OVE RA LL 
************ ************* 

___ PHASE A * * PHASE B * 

* ******************** 
------ - -- ------- --~--- - -

SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
VOLUME RATIO LEVEL EXCEEDED GROWTH 

1141~ 1141• _ -· 0,93 D __ , ___ 2002 _ 2,909 
1122, 1122• 0,96 E 2001 2,908 

329. 329. 0,96 E 2001 2,877 
_ 461 • _ 461 • ___ 0_,_75 __ A _____ 2010 ___ ___2, 87_1 _ 

INTERSECTION) 

I'. =t l f 11 : -: '\,,.. TT : 
-~ *****;* *******i*********l********;~ 

'

G/C= 0e55 * * G/C= 0e3l * * 
_ G= 25. *A= 3,* G= 14, *A= _3,*- ----------- - - ------ ----

********************~*************** 

I 
I 
I Exhibit J[C-A-3 Page 3 



I EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
MAIN ST ALTERNATE MADE BY GAM 10-20-76 

I NTERSECTION DELAY ANALYSIS --
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATIO N DEGREE OF 

_CODE MINS/VEHICLE MINS/CYCLE . PERIOD( MINSl PERIOD(MINS) SATURATION 

I 
I 

A 
A . 
B 
B 

12 
32 
22 
42 

J,VERAGE QIJEUE 
I PHASE MOVE 

CODE 

I __ A -- 12 
A 32 
B 22 

0.75 
____ 0,75 

0,75 
0,61 

9,98 
_______ 10. 07 

2,95 
2,63 

SIZE ANALYSIS 

0,00 
0,00 
o.oo 
o.oo 

0,00 
0,00 ___ _ 
0,00 
o.oo 

0 • 932 9 
0,9579 
0, 9 56 9 
o. 746 7 

---- --- -----

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 

NUMBER LENGTH(FT) 
DU RING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FT) NUMBER LENGTH(FTl 

·-- 3,6 -- _ 92,1 --- -- 2 • 9 . -- _ 7 4 , 2 ___ 6,6 --- 166, 4 
3,7 93,0 2,9 74,9 6,7 168,0 
1.2 30,8 2,7 67,6 3,9 98,4 

1- B ----- 42 _ ____ 1.1 ___ 27, 5 ______ l,4 37.0 2 ,5 ---- _ 64, 5 ----

I
CYCLE FAILURE 
_ PHASE MOVE 

CODE 
A 12 

I-_ A ___ 32 
B ·22 
B 42 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

22,73 
_____ 23,50 

20,51 
6,78 t - --- ---EDESTRIAN CHECK 

PHASE APPR CROSS HALF WALK 

TURNING LANE CHECK 
PHASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 

·- ··--·------ ------

WALK CLEAR TOTAL PHASE · IS PHASE 

I 
---- WALK LANE _ SPEED TIME TIME TIME _ TI ME ADEQUATE 

FT FT FPS SECS SECS SECS SECS 
A 2 30,0 6,0 4,0 7,0 6,0 13,0 27,9 YES 

. A -- 4 _36,0 6•0 4,0 _ _ 1.0 _ 7,5 14,5 27,9 YES --

I B l 48,0 6,0 4,0 7,0 10,5 17,5 17.0 NO 
B 3 48,0 6,0 4,0 7,0 10,5 17,5 17,0 NO 

I 
-- --
' ND OF PROGRAM 

-

I 
-1 
I 
I 
I Exhibit Il-A-3 

f 
Page L!-



l EOKUK BRIDGE LOCATION EVA LUATION - MAIN ST AND 4TH ST 
t AI N ST ALTER NATE MADE BY GAM 10 - 20-7 6 

I AS IC CONOI TI ONS 
l YCLE LENGTH= 45. SECS 12 
METRO POP UL ATION= 7 5000 .2 2 
l' EAK HOU R FA CT OR = 0 . 85 32 
~ ASE YEAR =1 9 75 42 
DESIGN YE AR= 1975 

CODE TR AF FI C MOV EM ENT 
MA I N ST SB 

4TH ST WB 
MAIN ST NB 

4TH .ST EB 

------ - ------

- -- -
1975 DHV TRAF FIC 

********************* 

-:B½ ~~ ~L~ ~ ~ : * '') fl) * ◄ * 
* * .:3() * - * - * f - * 
*W************** ** *E* 

f REA = CBD 

--·-- * .?-5'") * * - : __ ~ =~~t~r: I -- * ~ s * 

I NPUT DATA 
********************* 

-··--•- -- - -- ·- ~- - -
MOVE DESIGN FA CTORS TURNS WIDTH N TURN CHART INTERSECTION SKETCH 

1iODE K D T 
• . 12 10. 50. 4. 

22 10. 50. 4. 
32 10. 50. 4. 142 10. 50. 4. 

1-· 

I 

LB DSL DHV 
o. C 520 . 
O • C 155. 
0 • C 525. 
O • C 110. 

. 0 UT PUT DAT A _ __ --··-_ __ . 

R 
s . 

22. 
1. 

27• 

IHASE MOVE A/C G/C RATIO 
CODE RATIO REQD USED EXIT 

A -- 12 0.07 Oe 3 l Oe43 0.24 

IA 32 0.07 0.31 0.43 Oe24 
B 22 0.07 0.17 Oe44 0.07 

___ B _. _ 4 2 0 • O 7 O • 3 2 0 • 4 4 0 • 0 7 

************ ************* 

L APP R EXIT L ANG CODE ******r********* ***** 
1 • 35 . 35 . 

22. 24 . 24. f -- ~: ; ---!---- I ~?; 1► , -----. : 

9. 35. 3 5. 2 o. 5 * 
23• 12• 12. l ___ o. _____ l * /'J - J ··- \ . ',i _, ii 

ii 

/? 371 ii 

ii 

* I I j,-. . 
* Z4 t2 11 -~ -. 

* ~ -i, 
------•-~ 

:*:~~* ~*::**: * 
****** 

- -----·- -· - -
SERVICE CAPACITY V/C SERVICE YEAR DSL AN NUAL 
VO LUME RATIO LEVEL EXC EEDED GRO WTH 

732• 885• ____ 0.59 _ A __ --·-·--1975 ·----· 0•000 
719 . 870. b.60 A 1975 OeOOO 
405. 459. 0.34 A 1975 OtOOO 

_ 233. __ 280. ______ 0.6l ______ A _ ____ l975 __ 0•000 _ 
INTE RSECTION) 

•

/C RATIO= 0.567 (OVERALL 

--··. PHASE A * ______ . * PHASE B * ______ _ 
*********~*** ***~t******** 

I 
M 

l-* * Jl.__L_* 
-- *---· ~ : ---·--;--J f -==- : 
-1-~ . t · : - : t ~ lT : 

************************************* 

-

G/C= 0.43 * * G/C= Oe44 * * 
__ G= 19• *A= 3e* G= . 20. . *A = 3•* 

************************************ 

I 
I 
I 

/ 

Exhibit JII-A-3 Page 5 



I EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
MAIN ST ALTERNATE MADE BY GAM 10-20-7 6 

I NTERSECTION DELAY-ANALYSIS 
PHASE · MOVE AV ERA GE DELA Y TOTAL DELAY CO NGE STI ON DI SSI PATION DE GRE E OF 

MI NS/CY CL E PE RIODIMINSl PERlODIMIN S l SA TURATIO N _ CODE MINS/VEHICLE 1-
A 12 0,25 1 , 68 0 , 00 0,00 0,5869 

__ A __ 32 o. 26 -- ,7 6 _ _o. oo 0,00 006028 
B 22 
B 42 I 0,17 0,33 o.oo 0,00 0,3373 

0,32 0,69 o.oo . 0,00 0,6071 
- --·-- ----- --~- -----

SIZE ANALYSIS jVERAGE QUEUE 
I PHASE MOVE 

CODE 
FOR STOPPED VEHICLES 
AT END OF GRE EN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DU RI NG RE D PHASE AT END OF RED PHASE 
NU MBE R LENGTH(FT) NUMBER LENGTHIFTl 

L A_·--- 12 

NUMBER LE NGTH I FT) 

0,4 
0,4 
o.o 
0,4 

_____ 10,4 --- -- 1,8 -- 46,3 _ -- _2.2 ----- 56,7 
A 32 11,4 1,8 46,7 2,3 58,2 

2.1 1.0 27,2 1.1 29,4 1_ : ______ !~ --- ___ 1_1. ] ___ ____ 1. 1 ___ 2 9 • 9 ____ 1 • 6 ____ 4 l • 6 

II YCLE FAILURE 
_ _ PHASE MOVE 

CODE 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

TURNI NG LANE CHECK 
__ PHASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 
A 12 1,82 

I---~----~~ ----~:6; 
B 42 2,15 

I EDESTRIAN CHECK 
PHASE APPR CROSS 
_______ WALK .. 

I A 2 
__ A -- · _ 4 

I B 1 
B 3 

I 
-- - --

FT 
30,0 

_36,0 
48,0 
48,0 

-·---i ND OF PROGRAM 

-

I 
I 
I 
I 

I 

I 

HALF 
_LANE 

FT 
6•0 
6,0 
6,0 
6,0 

1~ALK WALK CLEAR TOTAL PHASE IS PHASE 
_SPEED TI ME TI ME . TIME ___ TI ME __ ADEQUATE 

FPS SECS SECS SECS SECS 
4,0 7,0 6,0 13,0 22,3 YES 
4,0 --- 7 • 0 _ 7,5 14,5 22,3 ______ YES __________ 
4,0 7,0 10,5 17,5 22,6 YES 
4,0 7,0 10,5 17,5 22,6 YES 

Exhibit Il-A=-l --Page 6 



IEOKUK BRIDG E LOCATIO N EVALUA TIO N - MA I N ST AND 5T H ST 
AI N ST ALT ERNATE MA DE BY GAM 10 - 20-76 

IASIC CONDITIONS ------- COD E - TR AFF IC MOV EME NT- 2000- DH V -TRAF FI C 
YCLE LEN GT H = 45 . SECS 12 MAIN ST SB ********************* 

METR O POPULATION= 750 00 . 22 5TH ST WB ____________ -* _ N~ 70 * 

IEAK HOU R FAC TO R = o.as 32 MAIN sT NB *~"S:)i l* µ 6 _,.... * 
ASE YEAR =1975 42 5TH ST EB *' " ~ 1 * ..a * 

DESIG N YEAR= 2000 ______________________ ~ ~ * ~ + 

IIIIREA = CBD ' * * f * I *W*****************E* ----- -------------:- /:Z:,j : ;;i ::,1 \,r : 
( __ * ~ *")I~ ~I * 

- - -----------------~- 30 'la*- ~ _ - * 
* ,s .. 
****************** *** 

I NPUT DATA 
MOVE DESIGN 

- ------ - --
FACTORS TURNS WIDTH 

I ODE K D T LB DSL DHV R L APP R EXIT 
N TU RN CHART I NTE RSECTI ON SKETCH 
L AN G CODE ********************* 

12 10. so. 4 . o. C 1140. 6. 6. 35 . 35. 2 -- 0 • _ 5 it:. _ _ r;,9 / --·* 
22 10. so. 4. 0 • C 240. 29, 
32 10. 50. 4. 0 • C 1065. 3. 142 10. 50. 4. o. C 235. 13. 

13. 12. 12 . 
3. 35. 35. 

21.J. __ 24. 24 . 
1 o. 1 * ~* 
2 Q • 5 * I t 1z Z4 fn t. * 

. l _ 0 • __ 5 __ __ * --.--- _ 5 5 . * 
12. * 
/ 7 fu, .. * I ; --:i. 

*~ '' 

* * . ----

* 
* 
* ---- -------
* 

-r;;m -I ':'\· .. 
?4 IJz,z 1 ~ .. 

~ * . r - 1 ' ~ 

* ' 

I 
1-----

***************** **** 
OUTPUT DATA ____ _ __ ___ ___ __ _ __ __ _ _ _ 

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNU AL 
CODE RA TIO REQD USED EXIT VOLUME RATIO LEVEL EXCE EDED GROWTH 

__ A __ 12 0.07 0.66 0.54 o.54 928. 1123. _ 1.01 F 1993 2.921 

IA 32 Oe07 0,59 Oe54 Oe54 962. 1164. 0.91 D 1996 2e909 
B 22 0.07 0.40 Oe33 0.12 195. 235. 1102 F 1993 2e986 

_ B _ 42 Oe07 0125 0.33 0.11 _ 3C8. 348. ___ 0.6 L_ __ A ____ 2_009 __ 2e899 _ 

************ ************* 1/C RATIO= 0.946 (OVERALL INT ERSECTIO N) 

PHASE A * _ * PHASE B * _____ _____________________ _ 

-.-;- -4~ *----* -t * 

'

--l * * * 
* * . TI * 

- ******* **************** ********* *-
* G/C= Oe54 * * G/C= 0.33 * * -I G= 24e *A= 3e* G= 151 *A= 3•*--

************************************ 

--, -------------

1 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 5TH ST 
AIN ST ALTERNATE MADE BY GAM 10- 20 - 76 

NTERSECTION DELAY ANALYSIS I
-· ------- -
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

CODE MINS/VEHICLE MINS/CYCLE _ PERIOD(M!NS) PERIOD(MINSl SATURATION 

I A 12 
- _ A __ - 32 

I 
B 22 
B 42 

0.75 10.68 11.78 
0.10 ___ 9.36 _ -- o.oo 
o.75 2.25 17.15 
0.39 1.15 o.oo 

8e35 
____ o.oo 

12.17 
o.oo 

1•0144 
___ 0.9143 . 

1.0211 
o. 6 73 5 

- --- -· -- -- --- - -------
AVERAGE QUEUE SIZE ANALYSIS I PHASE MOVE 
=---- ___ CODE 

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE 
NUMBE R LENGTH(FTl NUMBER LENGTH(FT) NUMBER LENGTH(FT) 

, _ A _______ 12 -·-- _ 3.7 ___ __ 94.3 - --- __ 3.2 81 .2 7.0 -- . _175.6 --
A 32 4e8 122e0 3.0 77.0 7.9 199.0 
B 22 1--B _____ 42 

0.9 24.2 
___ - _ 0 • 6 ___ _ l 7 • 3 

1.9 49.2 
___ l, 9 ______ 49. 2 

2.9 73.4 
___ .6 ______ 66 • . 6 ___ _ 

CYCLE FAILURE TURNING LANE CHECK 

I_PHASE MOVE 
CODE 

A 12 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

28.73 
22.73 
18.47 

_ PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

1-----~~---~~ 
B 42 7.77 

IEDESTRIAN CHECK - ---
PHASE APPR CROSS HALF 

_______ WALK _ LANE 

I FT FT 
A 2 2e.o 1.0 

____ A __ 4 __ 2s.o _ _ 1.0 

I B 1 48e0 6e0 
B 3 48•0 6•0 

I 
-

END OF PRuGRAM 

WALK WALK CLEAR 
SPEED _TI ME _ J !ME 

FPS SECS SECS 
4.0 1.0 5.2 

_ 4,0 ---7 • O _5.2 
4.0 7.0 10.5 
4.0 7.0 10.s 

TOTAL PHASE IS PHASE 
TIME _ TIME __ ADEQUATE 
SECS SECS 
12.2 27.1 YES 
12.2 27 .1 ___ YES 
17.5 17.8 YES 
17,5 11.e YES 

I _ _______________ _ 
-1 
I 
I 
I 
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lEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 5TH ST 
~AIN ST ALTERNATE MADE BY GAM 10-20-76 

t 
- --

ASIC CONDITIONS 
-· -- ---- - -

CODE TRAFFIC MOVEMENT 
MAIN ST SB 

-·--- --
2000 DHV TRAFFIC 

****************** **~ YCLE LENGTH= 45eSECS 12 
'METRO POPULATION= 75000122 
l'EAK HOUR FACTOR= 0185 32 
l3 ASE YEAR =1975 42 
DESIGN YEAR= 2000 

~ =~I lRL: \. ... 7 Af : 
;_:J t * 3S- • ------ - - ----------~* . *f - i 

5TH ST WB ___ ·---
MAIN ST NB 

5TH ST EB 

rREA = CBD 
*W*****************E i 

----------* 70 J* i 

I : w,-_ :~ ~~I ; 
* .3" *~I ~I I i ------------ - ------------ ----*-- 's - -i 

I NPUT DATA 
MOVE DESIGN 

lllfODE K D T 
_ _ 12 _ 10. 50. 41 

22 10. so. 41 · 
32 10. 50. 4, I 42 10. so. _4. 

-----· --- ·----
FACTORS TURNS WIDTH N 
LB DSL DHV R L APPR EXIT L 
o. E 1140. 6, 6, 35, 35. 2 
01 E 2401 29. 131 12. 12. 1 
o. E 1065. 31 3. 35, 35. 2 
O, E 2351 13, 29. 24, 24, 1 

TURN CHART 
ANG CODE 
_ o. __ s 

0 • 1 
o. 5 
0 • -- _5 

********************➔ 

INTERSECTION SKETC~ 
****************** ** ' ! 

* 
6,:;, 

* 
* I' J I Z¢ I~ 
*....-----=~ /? JC 

I 
I 

----------- * -- ~ f4 z )!. 'i --· : E:E~ 
* . ~ ~ 
***** ************** 

_OUTPUT DATA 
r HASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUA L 

CODE RATIO REQD USED EXIT VOLUM E RATIO LEVEL EXCEEDED GRO WTH 
___ A ___ 12 0,07 0,55 0154 0,45 11201 11201 ____ 1.02 - F -- l 999 - 21921 

1: 32 ·0.01 0.49 o,54 o,45 1161. 11611 0192 D 2003 21909 
22 0107 0134 0133 0,10 2361 236. 1.02 F 1999 21986 

--- B ____ - 42 0.07 0.22 0,33 0109 350. _ 350. ____ 0,67 2 0 14 ----- 2 • 8 9 9 
).J/C RATIO= 

I ************ 
Oe947 (OVERALL INTERSECTION) 

************* 
-· PHASE A * * PHASE B * ************* ************* 

1. 11 * * ~~ \_ -· * *_,~r-1l~~: - :==t:=-'-'---: ------
_, - * * - 1T * - ---
. ************************************* 

* G/C=·0.54 * . * · G/C= Oe33 * * -I G= 24. *A= 31* G= 151 *A= 3.* 

I 
I 
I 

********************~*************** 

--------- ------ -- ---
Exhibit JIT-A-4 Page 3 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN 
MAIN ST ALTERNATE MADE BY GAM 10-20-76 

ST AND 5TH ST 

INTERSECTION DELAY ANALYSIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY 

1 
__ A _ CODE MINS/VEHICLE MINS/CYCLE 

CONGESTION DISSIPATION DEGREE OF 
PERIOD(MINSl PERIOD(MINS) SATURATION _ 

12 0.75 10.68 14.35 10.10 1.0176 
__ A 32 ____ Oo72 --~--- 9e68 ---·- o.oo ______ o.oo -- -- 0 • 917 2 

I B 
B 

22 0.1s 
42 Oe'.38 

2.25 12.99 
1•13 o.oo 

---- --- -------f VE RAGE QUEUE SIZE ANALYSIS 
PHASE MOVE FOR STOPPED VEHICLES FOR ARRIVALS 

______ CODE AT END OF GREEN PHASE DURING RED PHASE 

9.22 1•015 9 
o.oo O • 6701 

--·----·--· -

FOR STOPPED VEHICLES 
AT END OF RED PHASE 

NUM BER LENGTH(FT) NUMBER LENGTH(fTl NUMBER LENGTH(FT) 

I A --· 12 - 3.7 -- 93.7 _ --- -- -· 3 • 2 _ _ _ 8 1 • 3 ---_7 • 0 _ _ -- 1 7 5 • 0 
A 32 5.0 121.1 3.0 77.3 a.1 204.4 

1_ B 22 0.9 24.4 1.9 49.3 2.9 73.8 
B - 42 0.6 - ---- 11.0 -- -- _ _l. 9 _____ 49 .1 ___ 2 .6 ______ 66. 1 

.fYCLE FAILURE 
_ __ PHASE MOVE 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

TURNING LANE CHECK 

. CODE 
A 12 1--- : -- ~~ --- --
8 42 

28.73 
22.73 
18.47 

7,77 

I EDESTRIAN CHECK - --------

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

---------- ---- ------

PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 1----- --- - WALK LANE SPEED TIME TIME T !ME TIME ADEQUATE 
FT FT FPS SECS SECS SECS SECS 

A 2 28,0 1.0 4.o 7.0 s.2 12.2 27.0 YES 
·-- A __ 4 2e.o 7•0 4o0 1.0 5e2 12.2 21.0 - - YES - _, _____ ---

I B 1 48e0 600 4e0 1.0 10.5 17.5 17.9 YES 
B 3 48. 0 6e0 4.0 1.0 10.5 17.5 17.9 YES 

I 
-r ND OF PROGRAM 

-

_I 
-1 
I 
I 
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lEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 5TH ST 
AIN ST ALTERNATE MADE BY GAM 10 - 20 - 76 

TRAFFIC MOVEMENT 1975 DHV TRAFFIC IASIC CONDITIONS 
YCLE LENGTH = 45.SECS 12 

METRO POPULATION= 75000022 

IEAK HOUR FAC TOR= 0o85 32 
ASE YEAR =1975 42 

DESIGN YEAR= 1975 __ 

CODE 
MAIN 

5TH 
MAIN 

5TH 

;~ ;: ----- --·---- __ :_J***~***,J***~t**J7***: 
ST NB * l'r. · r.< * @ * 
ST EB * "J ' . J * ◄ * 
--------------- * - * ~ - * 

* *T * 'REA= CBD 
*W*****************E* 

-----------------------------

* Po- *~ ~ J ~ * I ____ _ ---= ::ffJ:~~ r= 
* /:S' * * ---------- -----* ) s * 

'NPUT DATA 
********************* 

OVE DESIGN FACTORS TURNS 
.ODE K D T 

12 10. 50. 4. 
22 10. 50. 4o 

R L 
6. 60 

290 13• 

--· -- -- -
WIDTH N TURN 

APPR EXIT L ANG 
35. 350 2 -- o. 
12. 12. 1 o. 

CHART INTERSECTION SKETCH 
CODE 

* 
* 32 10. 50. 4o 142 . 10. so. 4. 

LB DSL DHV 
o. C 5550 
0o C 115• 
Oo C 520. 
o. C 1150 

3. 
13. 

3. 
29. 

350 35. 2 o. 
24. 24. l __ O• 

_5_ - * 
l * 
5 * 
5 --

') .J..* 
'51 * 

* 

1· * 
/2 c%J ii 

,,r::JC:ii' if 

,-------· 
OUTPUT DATA 

IHASE MOVE 
CODE 

A 12 

IA 32 
B 22 

___ B _ 42 
V/C RATIO= 

--------
* 
* 
* ---------------------------- -

----

* ******* 
k" ➔•~ 

A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 

O • 0 7 0 • 3 2 O • 5 4 0 • 2 6 9 3 4 • 113 0 • _ 0 • 4 9 _ A _ __ l 9 7 5 0 • 0 0 0 
0o07 0o29 0o54 0o26 9680 11710 0o44 A 1975 Oo000 

· 0o07 0ol9 0o33 0o06 1940 232. 0.50 A 1975 0o000 
0 • O 7 O • 12 O • 3 3 0 • O 5 3 0 5 • 3 4 5 • ___ O • 3 3 ___ A ____ l 9 7 5 ____ O • O O 0 

I********·**** 
_ PHASE A * 

0•458 (OVERALL INTERSECTION) 
************* 
* PHASE B * 

ii 

ii 

~ 

~ 

~*~~:*;~ ---~-**)F***~-------
• -t [ _ : - : tr : -- ---------

******* **************************** 
* G/C= 0o54 * * G/C= 0o33 * * 
I G= 240 *A= 3o* G= 150 . *A= 3o* 

************************************ 

I 
I 
I Exhi 6it n-=-A-4 Page-5 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 5TH ST 
~AIN ST ALTERNATE MADE BY GAM 10- 20 - 76 

1-NTERSECTION DELAY- ANALYSIS 
PHASE MOVE AVERAG E DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

_____ CODE MINS/VEHICLE MINS/CYCLE PERIOD( MINS) PERIOD(MINSl SATURATION -

I A 12 0.15 1.10 o.oo o.oo 0 • 490 9 
A ___ 32 _____ Oel4 _ 0.94 o.oo ·- o . oo _0.4437 

I 
8 22 0.32 0.47 o.oo o.oo o.4941 
B 42 0.23 0.33 o.oo o.oo o.3328 

- - - ~- --· 
AVERAGE QUEUE SIZE AN ALYSIS I PHASE MOVE 
_________ CODE 

FOR STOPPED VEHICLES 
_AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LE NGTH( FTl NUMBER LENGTH(FTl NUMBER LENGTH(FT) 

1-- A ____ l2 __ 0a2 ____ 5, 9 ______ ..l.. s ___ 39 .a ___ 1.a ____ 45. 7 __ 
A 32 0, 1 4.4 1.4 37.3 1.6 41,7 
B 22 0a2 1--- 8 ___ 42 ___ o.o __ 

6.0 0,9 24,2 1,2 30.2 
2_.o___ 0.9 ____ 24.2 ______ 1.o -______ 26.2 ____ _ 

CYCLE FAILURE ANALYSIS TURNING LANE CHECK 

I _PHASE MOVE PERCENTAGE OF 
CODE CYCLE FAILURES 

A 12 0.93 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

s---:----~~----~:~~ 
B 42 0a36 

I EDESTR I Al~ CH ECK -
-----

PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 
_)IALK -· LANE SPEED _TIME TIME __ TI ME _ TIME . ADEQUATE _ 

I FT FT FPS SECS SECS SECS SECS 
A 2 28,0 7•0 4.0 7.0 5e2 12.2 27.3 YES 

____ A . _____ 4 _ 2 s • o _. _ 7 • o _ 4 • o _ 7 • o ___ s • 2 _ _ 12 • 2 _ 27a3 ____ YES 

I B 1 48,0 6,0 4.0 1.0 10.5 17,5 17.6 YES 
B 3 48.0 6,0 4,0 1.0 10,5 17.5 17.6 YES 

I --· -- - --
END OF PROGRAM 

J ____________ _ 
I 

--1 

-I 
I 
I Exhibit JZI-A-4 Page 6 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 6TH ST 
AIN ST ALTERNATE MADE BY GAM 11 - 02 - 76 

IASIC CONDITIONS - --- CODE TRAFFIC MOVEMENT 
MAIN ST SB 

2000 DHV TRAFFIC 
YCLE LENGTH= 45.SECS 12 

METRO POPULATION= 75000.22 

IEAK HOUR FACTOR= Oa85 32 
ASE YEAR =1975 42 

DESIGN YEAR= 2000 ___ _ 

6TH ST WB 
MA IN ST NB 

6TH ST EB 

:j*****~:l**~*(**sa*•: 
--- ---- * ~ ~~~ * 66 * 

* I "J ~ * <J1I ',e" * 
* * /.::;; * 
* * f · * 
*W*****************E * 

-REA = CBLJ 

I __ ---------------- -

I NPUT 
MOVE 

DATA 
DES I GN FACTORS 

-·-- - ·-
TURNS WIDTH 

·--- : ~~ =~~ ~1~c: 
-----~ /6 * ~ -- * 

* ) s * 
******** ************ 

- -- -
N TURN CHART INTERSECTION SKETCH 

aiODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ********************* 
* r"' ?,,7i --1 it 1 12 10. 

22 10. 
32 10. 142 10. 

50. 
50. 
50. 
50. 

4. 
4. 
4. 
4. 

Oe C 1190. 3. 4. 35. 3 5 . 
0, C 120, 40. 12. 12, 12. 
0, C 1140. 1 • 1. 35. 35. 
0 • C 100. 14, 29, 22. 22. 

2 _ o. _ .. 5 _ 
1 o. 1 
2 o. 5 
1 o. _ 5 

* 
* 
* * I 12' (' 

*31.: 

* ·----
* 
* 

---* 
* 

2,f. 

* 

0ttis) * 
I ,2. . . * 
;r" .w t ~ 

ii 

-II 

-ll 

:ii ., 
• 

I 
I ********************• 
OUTPUT DATA 

I HASE MOVE A/C - - G/C RATIO --SE RVICE- CAPACI_T_Y_ V/C--SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO WTrl 

A_ 12 0.07 Oe67 Oe67 Oa60 1186. 1435, -· o.83 D - -- 2000 -· 2.ea1 

1: 32 Oa07 0,62 Oe67 0,60 1225. 1482, 0.11 A 2003 2e921 
22 0,07 0.20 0.20 0,05 120. 143. 0,84 D 2000 2,811 

_ B -- 42 0,07 0.12 0,20 o.os 168, 18 8 , ____ O , 5 3 ___ A _2 O 1 9 _____ 2 , 8 l 1 _ 1/C RATIO= 0,791 (OVERALL INTERSECTION) 
************ ************* 

__ PHASE A * * PHASE 8 * --
************* ***11******** 

_I_ j Ii I~:_ ; =t~- +-= : 
* ,r: * * * 

I~ * * 7T. * 
* * * *********~*************************** 

-

G/C= 0,67 * * G/C= 0,20 * * 
G= 30, *A= 3,* G= 9a *A= 3,* _________________________ _ 

I 
I 
I 

************************************ 

Exhibit Il-A-5 Paqe 1 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 6TH ST 
AIN ST ALTERNATE MADE BY GAM 11-0 2-7 6 

I
- - - ----
NTERSECTION DELAY ANALYSIS 

PHASE MOVE AVERAGE DELAY TOTAL DELAY CO NGESTI ON DISSIPATION DEGREE OF 
CODE MINS/VEHICLE _ MINS/CYCLE PERIODIMINS) PERIOD(MINSl SATURATION 

I A 12 
A __ 32 

I 
B 22 
B 42 

--

AVERAGE QUEUE I PHASE MOVE 
____ CODE 

1- A - -- 12 
A 32 

I- ~ 
22 
42 

CYCLE FAILURE 

I PHASE MOVE 
CODE 

A 12 

1--:--- ~~ 
B 42 

0.29 4•36 o.oo o.oo 
___ 0,21 _ _ ____ 3.10 _____ 0.oo ______ o,oo 

0,75 1.12 o.oo o.oo 
0,44 o.56 o.oo o.oo 

0,8292 
--- o. 768 7 ---

0 • 8 33 5 
0,5310 

- ------- ---- --- -----·--
SIZE ANALYSIS 

FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
AT END OF GREEN PHASE . DURI NG RED Pt-iASE AT END OF RED PHASE ___ _ 
NUMBER LENGTH(FT) NUMBER LENGTH(FT) NUMBER LENGTH(FTl 

2 • 0 _ _ 5 0 • .3 ----2 , 4 -- _ 61 • 7 _ -- ___ _4. 4_ _ ---- 112 • 0 _ 
1.2 31,9 2.3 59.1 3.6 91.0 
0,2 7,4 1,2 30e0 1,5 37.5 

___ 0 • 3 _____ 7._. 5 _____ 1, 0 ____ 2 5 .o _ 1 ,3 _____ 32, 5 ____ _ 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

13,24 

TURNI NG LANE CHECK 
_ PHASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 

____ l Oo 76 __ ·--------------------~------ ---
6. 56 
3,82 

I EDE s TR I AN CH ECK - --
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK _ LANE SPEED TI ME __ TIME _ TIME __TI ME _ADEQUATE ,-- FT FT FPS SECS SECS SECS SECS 
A 2 32,0 e.o 4.0 1.0 6,0 13,0 33.0 YES 

_A -- - 4 __ 34,0 _9.0 _ 4 • o ___ _ __ 7 • o __ 6 • 2 _ 13.2 _ 33 • 0 ____ YES ___ 

I B 1 48.0 6,0 4,0 1.0 10.s 17.5 11.9 NO 
B 3 48,0 6,0 4.0 1.0 10.s 17.5 11.9 NO 

I 
•· - ·--

END OF PROGRAM 

I 
-1 
I 
I 
I 
1 Exhibit Il-A-5 Page 2 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 6TH ST 
MAIN ST ALTERNATE MADE BY GAM 11-02-76 

IAsIC coNDITIONs - -· --CODE 
'YCLE LENGTH= 45.SECS 12 MAIN 
METRO POPULATION= 75000.22 6TH 

IEAK HOUR FACTOR= o.es 32 MAIN 
ASE YEAR =1975 42 6TH 

TRAFFIC MOVEMENT 
ST SB 
ST WB 
ST NB 
ST EB 

1975 DHV TRAFFIC 

* * _, * 
* * s"' * DESIGN YEAR= 1975 

IREA = CBD 

~-=~~**~\~·¼c~r •~m= 
--------------- -* - . * ( - * 

*W*****************E* 
* /£}* * 

I * s * * 
·---:-· Jo► · :~~\r: 

---------------------- . -·;- - ) s - * -· 

INPUT DATA 
********************* 

- --- ·- - . ----· - - ·-
MOVE DES I GN FACTORS TURNS WIDTH N TURN CHART INTERSECTION SKETCH 

IODE K D T 
12 10. so. 4, 
22 10. 50. 4, 

LB DSL DHV R L APPR EXIT L ANG CODE ********************* 
o. C 585. 3, 4. 35, 35. 2 o, 5 ; - --- - I~ -~1i ,1 - iE -
0, C 60, 40. 12, 12, 12. 1 0, 1 ii 

132 10. 50, 4, 
42 10. 50. 4, 

I 
1-

0, C 555, l • 1. 35, 35. 2 0• 5 * O, C so. 14, 29, _ 22. 22. l __ . O • __ 5 __ * 
* Mi -- J 

* --~pj ?: * 
* 
* 24- /lJl •~ : 

* - ·---- -~ _I ➔ * ******~*************i 

'

UTPUT DATA 
HASE MOV~ A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 

CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 
___ A ___ 12 0,07 0,33 0,67 0,29 1181, 1429, ____ 0,41 _ A ____ 1975 _ 0,000 

I A 32 0,07 0,30 0,67 0,29 1220, 1477, 0,38 A 1975 0,000 
B 22 0,07 0,10 0,20 0,03 121, 145, Oe4l A 1975 0,000 
B__ _ 42 _ 0e07 0e06 0.20 0,02 170, 190, __ 0,26 __ A _______ l975 ____ 0,000. 

1/C RATIO= 0,388 (OVERALL INTERSECTION) 
************ ************* 

__ * PHASE A * __ .* PHASE B * _ 
************* ************* 

~-i~~~r.~~ -- ~-~ ~ 
I I * _ . *- 1T * - -
********* *************************** 

-

G/C= 0e67 * * G/C= 0,20 * * 
__ G= 30. *A= 3e* G= 9, *A= 3e* 

************************************ 

I 
I 
I ----------------

· Exhibit JIT-A-5 Page 3 



l KUK BRIDGE LOCATION EVALUATION - MAIN 
AIN ST ALTERNATE MADE BY GAM 11-02-76 

ST AND 6TH ST 

I TERSECTION DELAY ANALYSIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

MINS/CYCLE _ PERIOD(MINS) PERIOD(MINS) SATURATION CODE MINS/VEHICLE 1--
A 12 o.os Oe63 o.oo o.oo Oe4092 
A 1 __ _ 32 ___ 0.08 . -- 0 • 5 5_ ------·- 0 • 00 o. 00 _ 0.3757 
B 22 0.40 0.30 o.oo o.oo Oe4113 
B 42 Oe30 0.19 o.oo o.oo Oe2621 

M •---•----·- --•• --- - - ·-· ·-- ·----- ---···- ·- - -
SIZE ANALYSIS IERAGE QUEUE 

PHASE MOVE 
_CODE 

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PH AS E AT END OF RED PHASE 
NU MBER LENGTH(FT) NUMBER LENGTH(fTl 

I __ A_ -- _ 12 

NUMBER LENGTH(FTl 

A 32 

I_: ___ t~ 

ICLE FAILURE 
J?HAS E MOVE 

CODE 

_ 0.1 
0.1 
0.1 

____ o.o __ _ 

ANALYSIS 
PERCENT AGE OF 
CYCLE FAILURES 

3.5 ------~ •2 _ 30.5 _ l .3 
2.s 1.1 29.0 1.2 
3.5 0.5 14.9 0.1 

_ --- __ 34. 1 _ 
3le8 
18.5 

1. 1 _____ o.4 _____ 12 .4 ____ o .5 __ _ 13. 6 -- --· ---· 

TURNING LANE CHECK 
PHASE _ MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 

I .A 12 0.14 
___ A ___ ~ 32 ___ 0.09 . _____ _ 

B 22 Oe72 
B 42 0 • 38 

l DESTRIAN CHECK--
PHASE APPR CROSS HALf 

l 
______ \~ALK _ LANE 

FT FT 
A 2 32e0 8•0 -r : --- i - ! : : ~ - -: : ~ -
B 3 48e0 6•0 

I 

WALK WALK CLEAR 
SPEED __ TIME ._ TIME 

FPS SECS SECS 
4.0 1.0 6.0 
4 • 0 __ 7 • 0 --- 6 • 2 
4.0 1.0 10.5 
4.0 1.0 10.5 

TOTAL 
TIME _ 
SECS 
13.0 
13.2 
17.5 
17.5 

--------·------

PHASE IS PHASE 
TIME _ ADEQUATE _ 
SECS 
32.9 
32 • 9 _ 
12.0 
12.0 

YES 
_ YES 

NO 
NO 

- ·- -- ------- -------- - -----------------
I ND 

I 
I 
I 
I 
I 

OF PROGRAM 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH ST. 
AIN ST ALTERNATE MADE BY GAM 11-02-76 

psIC CONDITIONS --- CODE. - TRAFFIC .MOVEMENT -- 200_0_ DHV TRAFFIC 
IYCLE LENGTH = 60.SECS 12 MAIN ST SB . ****1*******l ******** 
METRO POP!.JLAT ION= 75000.22 7TH ST WB --·- --- --------- *~~ .~l ~LN /2V * 

IAK HOUR FACTOR = Oe85 32 MAIN ST NB * ~ ~~ ~ * 2 00 * 
SE YEAR =1975 42 7TH ST EB * '\l " * - * 
SIGN YEAR = 2000 ---------------------* __ __ * //c? __ * 

•

REA = CBD · * * ( * 
*W*****)***********E* 
* /a:J * * 

- *- 45 *~, \r~r* * b.. *~ ~ ~ * I * 25-_"r * ~ ~ " - * 
* .) s * 

I 
*******; ************ 

NPUT DATA 
OVE DESIGN 

CODE K D T 

112 
22 
32 

·142 

-1 

T 

10. 
10. 
10. 
10. 

50. 
50. 
5 o. 
so. 

4. 
4. 
4. 
4. 

- ·- --
FACTORS TURNS WIDTH N 
LB DSL DHV R L APPR EXiT L 
o. C 1045. 10. 11. 33. 35. 2 
0 • C 430. 28. 160 21. 21. 1 
O. C 1190. 9. 21. 35. 35. 2 
O • C 5500 460 Hie __ 24o 12. 2_ 

( 

- -
TURN CHART INTERSECTION SKETCH 

ANG CODE ********************* 

g: - ; -- : ----- Ii b~' i1 -- -- : 
Oo 5 * 
O• . __ L * 

* IP fl.I 

\• ' , .. * 
* 1i' 
* ., B_j ;- --- I Z,f 1/Z II Z. 

* " p fr-9' 
*--- - -

-;-4t i * 
r::::z::v * 

----r-r-,' q . * -~ 
~ - : 

* * 
********************* 

OUTPUT DAT A _ _ ___ _ __ _ __ _ _ _ _ _ _ ___ __ _ ___ _ .. _ _ __ _ 

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 

A ___ 12 Oe05 0068 Oe55 0.45 837. 1003. ___ l,04 ___ F _______ 1992 _ 2e870 

I
A 32 0.05 o.s1 o.s5 o.45 806. 976. 1.22 F 1986 2.as1 
B 22 0,05 Oe52 Oe35 Oo22 291. 323. lo33 F 1986 20908 

_ B . 4 2 0 • 0 5 0 • 4 4 0 • 3 5 0 • 2 3 _ . 4 4 5 • _ 5 3 3 , ___ 1 • 0 3 __ F 1 9 9 3 ___ 2 • 8 8 6 _ 
V/C RATIO= lol44 (OVERALL INTERSECTION) 

I************ ************* 
_ PHASE A * __ *PHASE B * 
*****~****** ************* 

--1---rl lit-:_ : -11-.. y:----'--'--: -----,-----
* _J "' * * ------i.. * 

-I~ . : _ _ : _ 1...,1 I : __ 
************************************ 

* G/C= 0.55 * * G/C= Oo35 * * 

-I _G= 33. *A= 3e* G= 211 _ *A= 3•*------- - - ------------- -
************************************ 

I 
I 
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loKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH ST. 
l 1N ST ALTERNATE MADE BY GAM 11-02-76 

IHERSECT I ON --DELAY-,--ANA.L YSI S 
PHASE MOVE AVERAGE DELAY TOTA L DELAY CO NG ESTION DISSIPATION DEG REE OF 

CODE MINS/V EHICLE MINS/CYCLE PERIOD{ MINSl ?ERIOD{MINSl SATURATION __ 

I A 12 
___ A ___ 32 

B 22 
B 42 I 

AVERAGE QUEUE I PHASE MOVE 
____ CODE 

1.00 
____ 9.42 

18.78 
1.00 

SIZE ANALYSIS 

17.41 
86.96 

134.63 
9el6 

33.12 23.50 
--14 8 • 71 _____ _l O 5 • 5 1 

205,29 145.66 
24,16 17,14 

1.0416 
----•2190 

1.3299 
1 • 0300 

-- ·----·-·-- ----- ----- --------- - - - -------· -··-- --··--

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DU RI NG RED PHASE AT END OF RED PHASE __ _ 

NUMBER LENGTH(FTl NUMBER LENGTH(FTl NUMBER LENGTH(FT) 

I_ A ·- __ 12 _ 
A 32 

4 • 5 ___ _l 14 • L . _ _ __ 3 • 7 _ __ 9 4 • 8 
74,8 1871,4 3,6 92.3 

-- 8,3 -· _ 209,0 
78,5 1963,7 

B 22 1-- B ___ -:-42 
99.4 2488.0 3,4 ~7.0 
_l • 5 _____ 3 9 • 3 _______ 2 • 8 ______ 7_1. 9 

102,9 2575,l 
___ 4.4 ___ · _ 111. 2 

CYCLE FAILURE TURNING LANE CHECK 

I PHASE MOVE 
CODE 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

37.42 
___ 53,16 _ 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

A 12 

1----: ---- ~~ 
B 42 

57,48 
31.13 -t -- --DESTRIAN CHECK 

PHASE APPR CROSS HALF 
------ WALK ___ LANE 

I FT 
A 2 40,0 

_____ A ______ 4 _ 4a.o _ . 

I 
B 1 
B 3 

I - ·- -- -
END OF PROGRAM 

I 
I 
I 
I 
I 
l 

48.0 
48,0 

FT 
6,0 
6,0 
6e0 
6e0 

WALK WALK CLEAR TOTAL PHASE IS PHASE 
SPEED TIME TIME TIME __ TI ME _ ADEQUATE 

FPS SECS SECS SECS SECS 
4,0 1.0 a.s 15.5 35,7 YES 
4 • 0 --- 7 • 0 10.5 _ 1 7 • 5 . .. 35 • 7 ___ YES ______ 
4.0 1.0 10.s 17,5 24.2 YES 
4,0 1.0 10.5 17.5 24.2 YES 

Exhibit TI-A-6 Page 2 



itEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH ST. 
liAIN ST ALTERNATE MADE BY GAM 11-02-76 

IASIC CONDITIONS CODE TRAFFIC MOVEMENT 2000 DHV TRAFFIC 
YCLE LENGTH= 60.SECS 12 MAIN ST SB ********************-11 

METRO POPULATION= 75000.22 7TH ST WB ---- -- --- -- *j NilNl JZD ii 

-

EA K HOUR FA C TOR = 0 • 8 5 3 2 MA I N ST NB * ~ ~ N * 200 ii 

ASE YEAR =1975 42 7TH ST EB * * a:i I) ii 

ESIGN YEAR = 2000 ----------------------* ___ * // -11 

ARE A = CBD - * * ( t 

I *W*****************E• 
-·----- --------- --- --- ~- /1)0 ). * • 

* 11'5 *W \A·t (· 1--------------------- --- : ~? : ~I~ ~ : * ts ii 

********************~ 
INPUT DATA 

OVE DESIGN 
-- ·--·- - ---- - -

FACTORS TURNS WIDTH 
-

N TURN CHART INTERSECTION SKETCH 
CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ******~************* ➔ 112 -10. 50. 4. 

22 10 • . 50. 4. 
O, E 1045. 10, 11. _ 33, 35, 
0, E 430, 28 • 16, 21. 21. 

_2 __ o. ___ 5 -- * 
i 

32 10. 50, 4. 0, E 1190, 9, 21. 35, 35, 
1 o. 5 * 
2 o. 5 * i, -,J'h s.+. i 142 10. 30, 4. _ 0 • E 550, 46. 18. 24, 12. _ 2 _ o. __ 1 __ *,__--

11 JJ 

I 
I 

m~ 
1
12--~l~ 

* 
-~ ---

******************** 
_ OUTPUT DATA ____________ _ -- --------·- -------

'

HASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 

___ A ___ 12 0,05 0,57 0,53 0,37 968, __ 968, __ 1,08 _:: F ___ l997 2,870 

I
A 32 0,05 0,67 0,53 0,37 942, 942, 1.26 F 1992 2,881 
B 22 0,05 0,47 0,37 0,20 340, 340, 1,26 F 1992 2,908 

-· B _ _ 4 2 _ _ 0 • 0 5 0 • 3 6 0 • 3 7 0 • 19 5 6 2 • _ 5 6 2 , ___ O , 9 8 ___ E 2 0 0 l ____ 2 • 8 8 6 
V/C RATIO= 1,155 (OVERALL INTERSECTION) 

I************ ************* 
_ PHASE A * --* PHASE B * 

i 

l**]r;•m: :***U:}****: -:11r1r~ ~--{lT----;-_ -_; ------
-1************************************ 

* G/C= 0,53 * *. G/C= 0,37 * * ·-I G = 3 2 • *A= 3 • * G = 2 2 , *A= 3 • *-----
** ** * * *** *** *** * * * * ** * * * * *** ** * *** * * 

--1 

I 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH ST. 
AIN ST ALTERNATE MADE BY GAM 11-02-76 

INTERSECT I ON DELAY ANALYSIS- - --
PHASE MOVE AVERAGE DELAY TOTAL DELAY 

__ _ _ __ COD E MI N S / V EH I CL E _ M I NS/ C Y C I. E 

----------------------------·-- -
CONGESTION DISSIPATION DEGREE OF 

PERIOD(MINSl PERIOD(MINS) SATURATION 

I A 12 
-·-·- A -· 32 

I 
B 22 
B 42 

AVERAGE QUEUE 

I PHA.SE MOVE 
_____ CODE 

1--A 
A 

1-- : 
12 
32 
22 
42 

CYCLE FAILURE 

I __ PHASE MOVE 
CODE 

A 12 

1--:--- ~~ 
B 42 

1.57 27.50 
. ---- _ 13 • 0 4 ______ 2 5 8 • 8 l 

60.85 
__ 172.40 

171.79 
o.oo 

43.18 
--·---- 12 2 • 3 3 

121.89 
o.oo 

1.0793 
l • 2631 
1.2619 
0,9774 

12.58 90.17 
1.00 9.16 

-- -------------
SIZE ANALYSIS 

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 
NUMBER LENGTH(FTl 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE 
NU~BER LENGTH(FTl NUMBER LENGTH(FTl 

10.a 
100.5 
69,6 

1.1 

270,9 
2515.3 
1742.2 

42,7 

_ 3 • 8 
3,7 
3,5 

____ 2,8 

95,3 __ . 14.6 366,3 
92,8 104.3 2608,2 
89.0 73,2 le31,3 

____ 71. 8 ___ _:_ _ 4 • 5_ ------ 114. 6 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

37.42 
53.16 
42,61 
17,97 

TURNING LANE CHECK 
PHASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH L~NGTH LENGTH 

--------------------· ·--------------

-,EDESTRIAN CHECK - ---- -· ·------- ----· 

PHASE APPR CROSS HALF WALK WALK - CLEAR TOTAL PHASE IS PHASE 
WALK - ·----- ~- ·-·---

I FT 
A 2 40•0 

______ A __ 4 --- 48 • 0 

I 
B l 
B 3 

·1 
---

END OF PROGRAM 

I 
I 
I 
-t-
i 
I 

48, 0 
48.0 

LANE 
FT 
6•0 

- 6•0 
6,0 
6•0 

SPEED TIME TIME TIME TIME ADEQUATE -- - -- ~ ... ------
FPS SECS SECS SECS SECS 
4.0 7,0 8,5 15.5 34,6 YES 
4,0 7,0 10.5 17.5 34,6 __ YES 
4,0 7,0 10.5 17.5 25,3 YES 
4,0 7,0 10.5 17,5 25.3 YES 

Exhibit "il-A-6 Page 4 



IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH ST. 
AIN ST ALTERNATE MADE BY GAM 11-02-76 

i
AS IC CONDITIONS ------ CODE 
YCLE LENGTH= 60.SECS 12 MAIN 
ETRO POPULATION= 75000,22 7TH 

PEAK HOUR FACTOR= Oe85 32 MAIN 

IASE YEAR =1975 42 7TH 
ESIGN YEAR= 1975 

AREA= CB0 

TRAFFIC 
ST SB 
ST WB 
ST NB 
ST EB 

MOVEMENT 1975 DHV TRAFFIC 
****************** *** 

- -- -·- - ·----· *~~ ~tNl (p O * * * ,;7S * 
* * ... * 
* * s:s- * ---------- - - ~ 

1-------------
* *! * *W********* *******E * 

----- * ~* * : ~ :Bkf bl : 
I * /2:5 ~~~ ')I - * ·*·-- ,s - * 

********************* 
INPUT DATA -- --

OVE DESIGN FACTORS TURNS WIDTH N TURN CHART 
CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE 

INTERSECTION SKETCH 
******************** * 1.12 10. 50. 4. O. C 515. 10. 11. 33. 35. 

22 10. 50. 4. O • C 210. 28. 16. 21. 21. 
32 10. 50. 4. O • C 585. 9. 21. 35. 35. 

142 10. 50. 4, __ o. C _ 270. 46, _ la. _24• 12• 

------· 

1· 

.,UTPUT DATA - ~-·---- - -----·- - -- -· --

2 o. - 5 
1 o. 5 
2 o. 5 
2 __ o. l -

----- ·- --- -

* 
* 
* 
* 
* zq. 

* 
* 

711is; 
ii 

,z, "'ii 

* ~J {8 ,>-to'---1 ii :4 : 
!----_ l ___ ,:;,,;_--1~ ~ - : 

********************i 

•

HASE MOVE 
. CODE 
___ A _ 12 

A/C G/C RATIO SERVICE CAPACITY VIC SERVICE YEAR DSL ANNUAL 
RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO WTH 
0.05 0.34 0.55 0.22 839. 1005. _ 0, 51 A - -- _ 1975 0.000 

A 32 0.05 0,40 0,55 0,22 808. 978. 0.60 A 1975 0.000 

JB 22 
B 42 

0.05 0.25 0,35 0,11 290. 322. 0,65 A 1975 0.000 
0,05 0,21 0,35 0.11 - 443, 531, ____ o,51 _____ A ____ 1975 ____ 0.ooo . 

V/C RATIO= 0,562 (OVERALL INTERSECTION) 

•
************ ************* 

PHASE A * ___ * PHASE B * 
************ ***''******** 

*~~ ~*_ * Jl.. f * -I - lt * ~------J --~ * * ► * 
*=1 * * ) * 

- . * * - lT * --- -
'******* ~*************************** 
* G/C= 0.55 * * G/C= Oe35 * * -1 G= 33. *A= 3.* G= 21• *A= 3•*-

************************************ 

I 
I 

----- ---------- ----------------------------------- ------ -------· -·-------

I 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH STe 
AIN ST ALTERNATE MADE BY GAM 11-02-76 

NTERSECTION DELAY ANALYSIS I 
- - - - - --- --
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGES TION DISSIPATIO N DEG REE OF 
____ CODE MINS/VEHICLE MINS/CYCL E PERIOD(MINSl PERIOD< MINS) SATURATION 

I A 12 0.20 le75 o.oo o.oo O • 512 0 
A -- 32 --- 0,24 _ --· 2,36 ______ o.oo o.oo ---- o. 5977 

I B 22 0,44 1,55 o.oo o.oo 0.6520 
B 42 o.37 le67 0,00 o.oo o.so76 

---- -------
SIZE ANALYSIS 

•

VERAGE QUEUE 
PHASE MOVE 
____ CODE 

FOR STOPPED VEHICLES 
AT END OF GREE N PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE ____ _ 

NUMBER LENGTH(FT) NU MBER LENGTH(FT) NUMBER LE NGTH(FTl 

I__ _A _ -- _ 12 _ 0.2 
A 32 0.4 

1--- -~-. ~~ -- --~ :~ 
__ . __ 6,7 

11.1 
1s.2 

---- 6.5 

_ ---- .1 • 9 _ 4 8 • 5 
2.2 55.1 
2.2 56,6 

____ 1.4 ____ 36.4 _ 

-- - 2 • 2 
2.6 
2.e 

·----l•T 

__ 55,2 
, 66. 2 

71.9 
-- 42,9 

CYCLE FAILURE ANALYSIS 
-I - PHASE MOVE PERCE NTAGE OF 

CODE CYCLE FAILURES 

TURNING LANE CHECK 

A 12 1,27 

I A 32 ____ 2.75 
B 22 6.52 
B 42 2e73 

I - ------
EDESTRIAN CHECK 

PHASE APPR CROSS HALF 
_ _ ___ WALK __ LANE _ 

WALK 
SPEED 

FPS 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LE NGTH 

WALK 
TIME 
SECS 

' CLEAR 
TIME 
SECS 

TOTAL PHASE IS PHASE 
_ T IM E __ T I ME _ ADEQUATE ____ _ 

SECS SECS 1 FT FT 
A 2 40e0 6e0 4,0 7,0 8.5 

10.5 
10.s 
10.s 

15.5 35.8 YES 
_____ A _ . _ 4 __ 48,0 _ 6,0 __ 4.0 __ J,O _ 1 7 • 5 __ 3 5 • 8 _ __ ____ Y ES 

I B 1 48,0 6•0 4e0 7.0 
B 3 48,0 6•0 4e0 7,0 

17.5 24.1 YES 
17.5 24,1 YES 

I 
-·- -

END OF PROGRAM 

I 
_) ________________ _ 

I 
I 
I 
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IEOKUK NEW BRIDGE EVALUATION - 7TH ST AND TIMEA ST 
AIN ST ALTERNATE MADE BY GAM 11-04-76 

MOVEMENT 2000 DHV TRAFFIC IAS IC COND rT I CNS - --- CODE TRAFFIC 
YCLE LE NGTH= 45.SECS 12 TIMEA ST SB 

METRO POPULATION= 75000.22 7TH ST WB 

IEAK HOUR FACTOR= 0e85 32 TIMEA ST NB 
ASE YEAR =1975 42 7TH ST EB 

DESIGN YEAR= 2000 
-REA = CBD 

:*j**rlf·*\***~*(**~**: 
----- -------·- -- * ~ 4 * -::, * 

'\_) ..a ,.."$ _ $" 
* '\. * * 
* . * _.e__* 
* * t * 
*W*****1**********E* 

----· ----- ~ -- -

I ____ _ 
* /,30 * ~ * ------------: ~:;-- : ~~ ~r: 

----*- \ s \J I - -* 

INPUT DATA 
********************* 

tovE DES I GN FACTORS 
----

TURNS WIDTH N TURN CHART INTERSECTION SKETCH 
.ODE K D T 
112 10. 50. 4. 

LB DSL DHV 
o. C 235. 
o. C 630. 
o. C 50. 
o. C 675. 

R L APPR E"XIT L ANG CODE ********************* 

22 10. 50. 4. 
32 10. 50. 4. 142 10. 50. 4. 

55. 38. 
14. 2. 
30 • 40 • 
3. 19. 

12 • 12. 1 o. 
24. 24. 2 o. 
23. 23. 1 o. 
24• 24. __ 2_ o. 

2 
2 
6 

-2_ 

* 
* 
* 
* 
* 

~ 

,~·1,z' t1 

24' ~ . 1 

* 
* 
.. .. 

*Ii Z1-' 
41,,. 
! ii * 

* 
* 

------~ 
,,•~-~-

ii 

ii 

-II 

-1 

I 35'.:I ~ 
-II * 

******************** i 
_OUTPUT DATA __ _____ _ _ _ _ __ _ ____ _ ____________ _ 

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME . RATIO LEVEL EXCEEDED GROWTH 

A _ 22 0e07 0e3l 0e44 0e24 874. 1048• __ 0,60 __ A ____ 2012 2•877 

I
A 42 Oe07 Oe38 0•44 Oe24 777. _933• Oe72 A 2005 2•903 
B 12 Oe07 0,37 0•43 0,01 271. 325, 0.72 A ·2oe5 2•899 

__ B 3 2 0 • 0 7 0 , 0 5 0 • 4 3 0 • 0 1 4 3 8 • __ 4 9 2 • ____ O • 1O __ A ____ 20 7 8 __ -__ 2 • 811 _ 

************ ************* 1/ C RATIO= 0,655 (OVERALL INTERSECTION) 

_ PHASE A ' * __ _! PHASE B * ________ ____ _____________ __ _ 
************* ************* 

I J_ l * * -1 I=* 
-. ----r1T ; ~=i 1-l--;------------------------
.. ************************************ 
* G/C= Oe44 * * G/ C= 0,43 * * -I G= 20e *A= 3e* G= 19, *A= 3e* ~------- ------- - - ------- -

*****************iH<-***************** 

I 
I 
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IEOKUK NEW BRIDGE EVALUATION - 7TH ST AND TI MEA ST 
AIN ST ALTER NATE MADE BY GAM 11-04- 76 

1- NTERSECTION DE LAY- ANALYSIS 
PHASE MOVE AVERAGE DELAY 

___ __ _ CODE MINS/VEHICLE 
TOTAL DELAY CO NGESTION DISSIPATION DEGREE OF 
MINS/CYCLE PE RIOD( MINSl PERIOD(MINSl SATURATION 

I 
I 

A 22 0.24 
4 2 --------- 0 • 3 4 

le94 
____ ,2 • 8 7 ·-----

1. 21 

o.oo o.oo 0.6006 
A -
B 
B 

12 0e4l 
32 Oe 13 

- -
SIZE ANALYSIS 

o.oo ______ o.oo ___ 0.1231 
o.oo o.oo 0.1223 

o.os o.oo o.oo 0.1015 
- -· ------ --·---·-· -- -----------------

AVERAGE QUEUE I PHASE MOVE 
________ CODE 

FOR STOPPED VEHICLES 
. AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURI NG RED PHASE AT END OF RE~ PHASE __ _ 

NUMBER LENGTH(FTl NUMBER LENGTHIFTl NUMSER LENGTH(FT) 

1-- A --- 2 2 __ _ _ 0 • 4 
A 42 0.9 
B 12 0.9 I- s ___ 32 ___ o.o 

______ 11. 2 ____ 2 • 2 --- 55 .6 _ -- 2 .6 -- -----
23.6 2.3 59 .5 3.3 
23.5 1.6 41.7 2.6 

____ o. 1 _____ 0.3 ____ s. e _ ___ o. 3 

TURNING LANE CHECK 

66.9 
83.1 
65.2 
9.0 __ _ 

CYCLE FAILURE ·I PHASE MOVE 
CODE 

ANALYSIS 
PERCENTAGE OF _ 
CYCLE FAILURES 

1.95 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

A 22 

I __ A ___ 42 6.52 _________________ __ _ 

B 12 
B 32 

7.77 
o.oo 

I EDESTRIAN CHECK -------- -
PHASE APPR CROSS HALF WALK 

____________ WALK _ LANE ___ SPEED 
- FT FT FPS I 

-

WALK CLEAR TOTAL PHASE 
TIME _JI ME __ TIME ___ TIME _ 
SECS SECS SECS SECS 

IS PHASE 
ADEQUATE 

_) _ND 

I 
OF PROGRAM ________ ___________ __________ __ _ _ 

I 
I 
I 
I 
I 
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IEOKUK NEW BRIDGE EVALUATION - 7TH ST AND TIMEA ST 
AIN ST ALTERNATE MADE BY GAM 11-04-76 

MOVEMENT 1975 DHV TRAFFIC IASIC CONDITIONS CODE TRAFFIC 
YCLE LENGTH= 45eSECS 12 TIMEA ST SB ********************* 

METRO POPULATION= 75000.22 7TH ST WB - ----- -- - ------- *~ 'itN l_ 4 ' .. 
IE AK HOUR FA C TOR = 0 • 8 5 3 2 T I ME A Si NB * ~ Y) * z~o 

ASE YEAR =1975 42 7TH ST EB * ' * ...,. _ * 
ESIGN YEAR = 1975 ___ ________________ * _ _ * __&_ * 

•

REA = CBD * * ( ,. 

* 

*W*****************E* 

I 
--* - tg{)" }* * 

* -ZbO *~ t I * 
_____________________ -_ : __ /c} • : ~ , \i \l i : 

* / 1S * 
********************* 

INPUT DATA --·--- ·-

OVE DESIGN FACTORS . TURNS 
--

WIDTH N TURN CHART INTERSECTION SKETC H 
.ODE K D T LB DSL DHV R L 

12 10. 50. 4. O. C 115. 55, 38, 
22 10, 50, 4. 0 • C 310, 14, 2. 
32 10, 50, 4, 0, C 25. 30. 40, 142 10. so. 4, 0, C 330, 3. 19• 

APPR EXIT L ANG CODE ********************* 
12, 12. l o, 2 * ----- 35' .. --- -
24, 24, 2 o. 2 * 

~JZ 

ii 

23• 23, l o. 6 * 
24• 24, 2 o, __ 2 __ * 

* \ /Z. ~ -II 

* ~ 12, 

I * /~~: •· ---

* 
* 
* -i-·------ ------------ ----
* .. ' ' ******************** ' 

OUTPUT DATA ---- - ·-- - --- -- ---• -- --- -
IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 

CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO WTH 
--- A -- 22 0,07 0,15 0.43 0,12 873, 1048 • - --- 0,30 - A --- 1975 0,000 

1: 42 0,07 0,18 Q,43 0,12 777. 933. 0,35 A 1975 0,000 
12· 0,07 0,18 0.43 0,01 271. 325, 0.35 A 1975 0,000 

B 32 0,07 0.02 0,43 o.oo 438. 492, ---0,05 ___ A ____ 1975 0,000 
V/C RATIO= 0,321 <OVERALL INTERSECTION) 

I************ ************* 
____ PHASE A * _____ * PHASE B * ***Y**1***** ************* 

J ,-=-'-- * _ * I t=* 

_.
* - f-' -: ~:~-r-r-_:..:_:--------------------

-- -- T * * - - - * ----
* * ** * * ** * * ** * * * * * * * ** * * * ** * * * * * *** * * 

* G/C= 0,43 * * G/C= 0,43 * * -I G= 20. *A= 3,* G= 19. *A= 3.* 
*******************-IHI-*************** 

I 
I 
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loKUK NEW BRIDGE EVALUATION - 7TH sT AND TIMEA sT 
lIN sT ALTERNATE MADE BY GAM 11-04-76 

f- TERSECTION DEL-AY -ANALY-SIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION OEGREE OF 

CODE _ MINS/VEHICLE MINS/CYCLE. PERIOD(MINS) PERIOD(MINS) SATURATION 

I A 22 
___ A ___ 42_ 

B 12 
B 32 I 

AVERAGE QUEUE 

I PHASE MOVE 
____ CODE 

1 __ A 
A 

0.16 
___ 0.17 

Oel9 
0.12 

SIZE ANALYSIS 

0•62 
___ o. 12 ,----

o .2 7 
0.03 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

0 • 295 6 
----- o. 3536 -

Oo 3533 
o. 0507 

-----~ --.--

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 

NUMBER LENGTH(FT) 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FTl NUMBER LENGTH(FTl 

0 • 0 _ _ __ l , 5 _______ l • O _ __ 2 7 • 3 . _ _ _ _ 1 • l _____ . 2 8 • 9 
0.0 2.4 lol 29.l 1.2 31.5 
o.o 2,4 o.e 20.4 0,9 22.s 1--- : 

--- 22 _ 
42 
12 
32 ____ o. o _____ o. o ______ o. 1 ____ 4. 4 _____ o. 1 ______ 4. 4 

CYCLE FAILURE ANALYSIS TURNING LANE CHECK 

I PHASE MOVE 
CODE 

A 22 

PERCENTAGE OF ___ PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CYCLE FAILURES CODE MAX LENGTH LENGTH LENGTH 

-----:-- i~ -
B 32 

IEDES TR I AN CH ECK- -
PHASE APPR CROSS 
______ WALK 

I FT 

0.01 
0,13 
0,36 
0,00 

HALF WALK 
LANE _ SPEED 

FT FPS 

WALK 
TIME 
SECS 

CLEAR 
TIME 
SECS 

TOTAL PHASE IS PHASE 
_ T I ME _ _ T I ME __ _ AD E QUA T E _ 

SECS SECS 

_,ND_ Of:._ PROGRAM _ ______________________ .....,.--________ _ 

I 
I 
I 
I 
-I-
I 
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l<EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
·~ AIN ST ALTERNATE MADE BY GAM 10-20-76 

l3 ASIC CONDITIONS 
l: YCLE LENGTH= 60eSECS 12 
METRO POP ULATION= 75000122 

t>E AK HOU R FACTOR= a.as 32 
i:ASE YEAR =1975 42 
D ES I G N YE AR = 2 0 0 0 _ __ 4 3 

'REA • CBD 11 

·-------
CODE TRA FF IC MOVEMENT 2000 DHV TRAFFIC 

MAIN ST SB ************(******** 
M!~~ ~i ~: ----- ·----------·------- :~~ ~1 t~ Z5~ : 

3RD ST EBISHOPP I NG CENTER) *t\,i * * q1 • 

3RD ST EB LT TURN __ '* * /c:;I • 
MAIN ST RT TO SHOPPING CENTER * * [ • 

*W*****************Ei 
-----------------

= ;:2 =~~·1 r: * - * ~ ~ i 1 __ _ * £d * ~ _ -1 

---------------- :*******1*;*********: 

l 1NPUT DATA --- - ·-·-- -
MOVE DESIGN FACTORS 
CODE K D T LB DSL DHV 111 10. so. 4. 0 • C 295 • . 

TURNS WIDTH 
R L APPR EXIT 
o. 0 • _ 12 • 12. 

N TURN 
L ANG 
1 901 
2 o. 
1 o, 
2 o. 
1 90• 
1 o. 

CHART 
CODE 
_23 

INTERSECTION SKETCH 
***********f******** i 
* , b 1 

> . 

12 10. so. 
22 10, 50, 

1-32 10, 50. 
43 10, 50. 
42 10. 50, 

·1--
r ~--·---

4, 
4. 
4. 
4o 
4. 

o. C 780, o. 
0, C 195, 21. 
0 • C 810. 1. 
0 • C 295. o. 
o. C 205, 29. 

4. 
o. 
s. 
o. 
o. 

24• 24, 
12. 15. 
35 • 3 5 • 
12. 24. 
12. 12. 

1 
. 1 

5 
23 

1 

:~!1.1,l,IP 
* ~'l.4' i-

i I 2. 

Jl ¼ ' *~ / 2' 

5 
* 
* z ~ * 2.4° 
* 

. I -* - 61 . 

~ *i****** ************ 
_ OUTPUT DATA -------~----- -·-

'

HASE MOVE 
CODE 

___ A _____ 12 

B 11 

A/C G/C RATIO 
RATIO REQD USED EXIT 
0,05 0,46 0,40 0,43 
0,05 0,47 0140 0,38 
0,05 0126 0,23 **** 

SERVICE CAPACITY V/C 
VOLUME RATIO 

682. 819. 0,95 
7031 ·. 851, 0,95 
256, 333, o.a9 

SERVICE YEAR DSL 
LEVEL EXCEEDED 

E ~ _ l995 
E 1995 
D 1995 

ANNUAL 
GRO WTH 

2,918 
2,914 
2,881 I 

A 32 

_ B ___ 43 _ 0105 0,26 0.23 **** 
0.05 0123 0•22 0.10 
0105 0,25 0.22 0,13 

_ 256, __ 333, ______ 0.89 _ D ___ 1995 __ 2,881 
C 22 186. 2241 0,87 

I C 42 
_a., /C RATIO= 0,931 (OVERALL 

178, 214. Oe96 
INTERSECT ION) .. ·- __ 

************* ************* ************* r PHASE A * * PHASE B * * PHASE C * 

D 1998 
E 1995 

2,918 
2e912 

-:***j*l *~*****:---:*JU:*****: ----:**wt=-·=--------------------
__ .: -l fr_: --- : ___ ,t__ ~ _: ____ : ~ ~ - .. - : 
II; , * * * * '\,_ * 

* * * TT* * 1 TT * 
- t ******************************************************----------------

G/C= Oe40 * * G/C= Oe23 * * G/C= Oe22 * * 
* G= 24, *A= 3e* G= 14, *A= 3,* G= l3e *A= 3,* 

- r *******************************~********************** --

--,-
I Exhibit Il-B-1 Page 1 



l EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
~ AIN ST ALTERNATE MADE BY GAM 10-20-76 

t NTERSECTION DELAY ANALYSIS -
PHASE MOVE AVERAGE DELAY 

_____ ·-···-CODE MINS/VEHICLE 
TOTAL DELAY 
MINS/CYCLE 

I A 12 1.00 13.00 

CONGESTION DISSIPATION DEGREE OF 
PERIOD(MINS) PERIOD(MINS) SATURATION _ 

o.oo o.oo 
___ A ___ 32 _____ l .oo _____ l 3• 50 ___ _co.co _____ o.oo __ 

o.9s1s 
__ Q.9512 _ 

1.00 4.91 
B 43 1.00 4e9l 

o.oo o.oo 
o.oo o.oo 

0e8846 
o.aa46 I 

8 11 

__ C __ 22 ___ 1.00 ____ 3.25 __ _ o.oo _____ o.oo __ 0.8702 
o.9575 C 42 leOO 3e4l o.oo o.oo 

l vERAGE ouEUE SIZE ANALYSIS __ _____ _ ____ _____ _ ·----- ___ _ 
PHASE MOVE FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 

I CODE AT END OF GREEN PHASE DURING RED PHASE AT END OF RED PHASE 
________ .NUMBER __ LENGTH( f=T) ___ NUMBER LENGTH (FT) _NUMBER LENGTH t FT) __ _ 

A 12 2•6 65e6 
___ A ___ 32 ______ 2. 1 ___ _ 6 a. 2 _ 

B 11 1.1 28•8 

3e8 96e8 6e5 l62e5 
______ 4.0 __ 100,5 ___ 6.7 _____ 168. 7 

3,7 97.0 4.9 125.a 
8 43 1.1 28.8 3.7 97,0 4,9 125,8 

I __ C ____ 22 __ 0.7 ____ .l7e6 
C 42 Oe7 l8e5 

_____ 2 • 5 ____ 6 3 • 6 ____ ~ 3 • 2 --·---B l • 2 
216 66,8 3.4 85.4 

f YCLE FAILURE ANALYSIS- TURNING LANE CHECK 
PHASE MOVE PERCENTAGE OF PHASE MOVE QUEUE STORAGE TAPER TOTAL 

_CODE CYCLE FAILURES CODE MAX LENGTH LENGTH LENGTH 
___ A ___ l2 ___ ___ 20.84 
I ~ 32 23.a9 

B 11 l2e48 B 11 4 1531 96. 249. 
_ B ___ 43 __ l2e48 8 __ 43 4 1~3. ___ 96, __ .2491 

I C 22 11 • 11 
C 42 13el5 

r EDESTRIAN CHECK 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK __ LANE 
-·•-SPEED TIME TIME _ TIME __ TIME _ ADEQUATE 

FT FT FPS SECS SECS SECS SECS 
A 2 2910 715 4,0 7.0 5,3 12,3 27,2 YES I A_ ___ 4__ -· 3 0 • 0 -- 7 • 5 -- 4 • O --- 7 1 0 _ 5.6 _ 1216 27,2 _ Y_ES 
C l 48,0 

I C 3 4810 

J ____ ·-·-· - ---
END OF PROGRAM 

I 
I 
I 
I 

6•0 
6,0 

4e0 7,0 10,5 17,5 16,0 NO 
410 7,0 10,5 17,5 16,0 NO 
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l OKUK 9RIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
IN ST ALTERNATE MADE BY GAM 10-20-76 

W,, S ! C CON D I T I ON S - - - - --c ODE - T RAF F I C MO V EM ENT 
WCLE LENGTH = 45eSECS 12 MAIN ST SB *********1*** ******** 

-2000 DHV TRAFFIC 

~ETRO POPULATIO N= 75000.22 4TH ST W9 *J 1 lN L 70 * 

I
AK HOUR FACTOR = 0 • 8 5 3 2 MA IN ST NB . ----•·------------ * ~ 5::) 5::) * - * 
SE YE AR = 1 9 7 5 4 2 4 TH ST EB * K ~ I'\ * -a Jf?.o * 
SIGN YEAR = 2000 ___ _________ _ _______ * * CJS' * 

t\REA = CBD -- * * ( * I *W*****************E* 

--· -·- ~~- -: ;:/ :&0~t ~( : 
* ~ *"'I I * I __ ---------------------~---- ···-* '\, s -- * 

tPUT DATA 
VE - DESIGN FACTORS ---- 7 UR NS -

COD E 

I~ 
32 

r-2 
-1 ,-

K 
10. 
10. 
10. 
10. 

---

D 
,; 0. 
JO, 
50, 
50, 
--

OUTPUT DATA 

T LB DSL DHV R L 
4. o. C 1055. 9, 1. 
4. o. C ·315 • 22. - 22, 
4, o. C 1070, 7, 9, 
4. o. C 350, 21. 2 ;> • 
-·-·----·- -·--•·-~- --

WIDTH N TURN 
APPR EXIT L ANG 

35. 35. 2 o. 
24, 24, 2 o. 
35. 35, 2 o. 
24• 24• 2 o, 
•--- - - -· -----

********t************ 

CHART I NTERSECTION SKETCH 
CODE ********************• 

5 * btl * 
·; -. : - ----- f, ~2.124 IP --- : 
1 * * ____ .,1 

-· -- ···-· _P_I 
* 41' 12• ·, 

* ~ I : , r; 24 1 

* 

~ !Id 

I . 

* 
* 
* 
* 
* 
* 
* 

****************** *** 

·1HASE MOVE A IC - - GIC RATIO $ERV I CE -CAPAC I TY 
CODE RATIO REQD USED EXIT VOLUME 

A 12 0,07 Oe62 0,60 0.48 1021, 1235, 

- v;c -SERVICE YEAR DSL 
RATIO LEVEL EXCEEDED 

0e85 D 1999 

ANNUAL 
GRO 'tJTH 

2,870 
2•889 
2,877 
2,930 

--A ---32 0•07 0,64 0•60 0,48 1004. · 1214, 

IB 22 0,07 0e25 0, 27 0,10 339, 407• 
B 42 0,07 0,28 0•27 0,10 328, 394, 

--o-,88 - 0 -----1999 
0,77 C 2003 
0,89 D 1998 

-VIC RATIO= -- ·o,859 (OVE ~ALL - uHERSECTION) 

I************ ************* 
PHASE A * * PHASE B * 

J
-- **3/'*J1****G: --- :~<**]*:t*•*:-

:.=i 1 f' 1 f ~ ~ -~ -1~~- -------
1*:********************************** 
* G/C= 0,60 * * G/C= 0,27 * * 

-I G= 27, *A= 3e* G= 12• *A= 3,* 
*********-I~****************-!:·**"******* ______________ ___________ _ 

-t 
I 

-1 
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IEOKUK BRIDGE LOCATION EVALUATION - MAI N ST AND 4TH ST 
AIN ST ALTERNATE MADE BY GAM 10-20-76 

1-NTERSECT ION- DE CA Y- ANALYSIS 
PHASE MOVE AV ERA GE DELAY TOTAL DELAY CONGESTION DISSIPATIO N DEG REE OF 

CODE MINS/VEHICLE MI NS/CYCLE PERIOD( MINS) PERIOD(MI NSl SATURATIO N 
--- - ---- -----------------

I A -12 
A 32 

0.40 5.31 o.oo o.oo 0.8536 
o.48 6.53 o.oo o.oo o.s806 

2 ---- .75- -.95 o. oo .oo .1129--

I B 42 0.15 3•28 0e00 o.oo 0e8872 

-AVERAGE QUEUE SIZE -ANALYSIS __ _ I PHASE MOVE 
CODE 

FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
_ AT END OF GREEN PHASE DURI NG RED PHASE AT END OF RED PHASE 

1 UMBER-· t::ENGTH(FTl ·-NUMBER LENGT H(FT}- NUMBER- [ ENGTH(FT) ___ _ 

L_~· 12 2,4 62,2 2,6 66.0 5.1 128,2 
32 - ---3.2 81. 2 ---- 2 .6·-- - 66 • 9 - 5.9 - 48, 2 ·-

B 22 0,5 13,1 1,4 36,0 1.9 49.2 

I B 42 0.5 14.6 ·l • 6 40,0 2.1 54,7 

TUR NING LANE CHECK CYCLE FAILU RE 
■ PHASE MOVE 
.----cooE 

ANALYSIS 
PERCE NTAG E OF 

- cYCLE FAILURES 
13.08 
13,92 

PHASE MOVE QUEUE STORAGE ·TAPER TOTAL 
CODE MAX LENGTH - LENGTH LE NGTH 

A 12 
A 32 f--s 22 
B 42 

I EDESTRIAN CHECK 
PHASE APP R CROSS 

\-vALK 

,98 
17,81 

HALF WALK WALK CLEAR TOTAL . PHASE 
LANE SPEED TIME TI ME TIME TJ ME 

IS PHASE 
ADEQUATE 

T -T- - ~Fr--_FPS ---sEcs - sEcs - sEcs--·s-Ecs---
A 2 30,0 6,0 4,0 7,0 6.0 13,0 29,9 YES 
A ___ 4 36e0 6•0 4•0 7~0 7•5 14•5 29.9 YES 

- --s 1- ~ s.o -·-6•0--4-.o---T.o-- ro.s- ---17,5- 1s.o- No I B 3 48.o 6•0 4.0 1.0 10,5 11.s 1s.o No 

I 
~ ND- OF- PROGRAM . 

I 
I 
I 
I 
I 
I 
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IKEOKUK BRIDGE LOCATION EVALUATI6N - MAIN ST AND 5TH ST 
MAIN ST ALT ERNATE MADE BY GAM 10- 20-76 . 

IBASIC CONDITIONs-- ODE _: _ TRAFFrc- MOVEMEl1n - ooo - DHV TRAFFrc -
CYCLE LENGTH = 45eSECS 12 MAIN ST SB ********************i 
METRO POPULATIO N= 75000.22 5TH ST WB __________ _ * ! N l 7t> i 

I- PEAK HOUR FACTOR = - Oe85 32 fvlAIN .ST' NB *jK ~ t /35' 
BASE YEAR =1975 42 5TH ST EB * * -•'--"---'-"-=--
DESIGN YE.AR = 2000 * * 3.S 

- ·AREA =- cso--- ---- ~ ( I *W**********~***** *~• : /~v :~~~r: I * ► *\J ~ ~ . 
* t30 * l'l') . 

-----·---------------------------:**~~*~ *\*;**~~**** ~· 

IINPUT DATA 
MOVE ---··DESIGN FACTORS ----TuRNs---- w1DTH --N1 URN CHART - I NTERSECTION · sKE T G-
CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE 

I· 12 10. 50. 4. o. C 1135e 6e 6. 35. 35e 2 0~ 5 * 
- 22 -- 10. 50. - 4. - o.- c 240. 29. 13. - 22.- 12. - 2--0. -- ----i--*--~-,-~1-

3 2 10. 5 0. 4 • O • C 10 5 5 • 3 • 3, 3 5 • 3 5 • 2 0 • 5 * t , ,, 1 p 

I 
I 12. z.., 

4 2 1 0 • 5 0 • 4 • 0 • C 2 4 0 • l 3 • 2 9 , 2 4 • l 2 • 2 0 • l ** ______ --· 
12 

:t'. ___g_ µ, 

I ,il,z' 
p 

I *******************• 
OUTPUT DATA 

I -PHASE MOVE A/c---G/C RATIO ---sERVICE CAPACITY - vie- SERVICE YEAR DSL - ANNUAL-
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO WT~ 

A ___ 12 0e07 0e66 0,67 0e54 1153. 1395. 0e8l C 2001 2e829 
- -A 32 --- 0,07 0,59 0e67 Oe53 1195, 1446, -----o.73 --A--- -2004 - ---2,870 I B 22 0.01 0.20 0.20 o,16 244. 292. o,s2 c 2001 2.s11 

S 42 0,07 0el9 0.20 Oel6 255, 306, 0e78 C 2002 2,811 
_:._-V,C-- RAT IO= ----· o,778 - --· (OVERALL INTERSECTION i - - - - --------------

1 ************* ************* * PHASE A * * PHAS~ 8 * 

1
:**······~: --~:*•·rr·L: 

-=~~~~.t~:- :~r-:----1* ·1 * * rr * 
-******** **************************** 
* G/C= 0,67 * * G/C= Oe20 * * 

I * G= 30e *A= 3,* G= 9e *A= 3e* 
. *********{:·*-**-***********************~---- -------~ --- --- -----

·I 
I ,. 
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loKUK BRIDGE LOCATION EVALUATION - MAIN sr AND 5TH ST 
~IN ST ALTERNATE MADE BY GAM 10-20-76 

t TERSEcr·10N · DELAY- ANALYS I 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION 

CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINS) 

I 
·----·- ---

A 12 0.21 '_3.92 o.oo 
A 32 0,19 2,52 o.oo 

I 
B _ 22-· 0.75 2 . ·2 o.·oo 
B 42 0,75 2.25 o.oo 

AVE~AGE QUEUE S ! 2,E -ANAL:YS IS -- ----

DISSIPATION DEGREE OF 
PERIOD(MINSl SATURATIO N 

----· -- - ·-

o.oo 0,8135 
o.oo 0,7295 
o. oo 0-e8192 
0,00 0 • 7 82 1 

I PHASE MOVE FOR ~TOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
CODE AT END OF GREEN PHASE DURING RED PHAS~ AT END OF RED PHA SE 

NUMBER--LENGTH (FT l --NUrvlBER . LENGTH ( FT l -NUMBER- LENGTl-i ( FT l 

I __ : 12 1.7 44,3 2,3 59,0 4,1 103,4 
32·· 0 • 9 - 24-.6-- -.-1 5 4 i 9 ----·3 • l 79.5 -----

I 
B 22 0.2 7,4 1,2 30,0 1,5 37,5 
B 42 0.2 7,4 1.2 30,0 1,5 37,5 

CYCLE FAILURE ANALYSIS TU RN ING LANE CHEC~ 
■ PHASE lv10VE PERCEMTAGE OF 
~ --coDE CYCLE FAILUR ES 

PHASE MOVE QUEUE STORAGE TAP ER TOTAL 
--- COD ~ MAX--LENGTH - lENGTH LE NGTH -

A 12 10,53 

I-A 32 ___ _ 7.22 B 2 6e56 _ __________________ _ 

B 42 6,56 

I EDESTR !,A."l· CHECK ------
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE ~PEED TIME TI ME TIME TIME ADEQUATE .... 1----- - - ~FT FT--Fps -· - SEcs- -sEcs ---sEcs--sECS ---· 
A 2 28,0 7,0 4,0 7,0 5,2 12,2 33,0 YES 
A 4 28,0 7•0 4,0 7,0 5e2 12•2 33,0 ___ YES 
----1--4e, o---6-, o -·4. o· • 0---10. 5 - -17. 5-- 11 ;9 --No --

B 3 48,0 6,0 4,0 7,0 10,5 17,5 11,9 NO I 
I 

- END . OF· PROGRAM--

I 
I 
I 
I 
I ,. 
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fEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 7TH STe 
~ AIN ST ALTER NA TE MADE BY GAM 11-02-76 . . . 

{

ASIC- CONDITIONS ODE - TRAFFIC MOVEMENT ooo- -oHv- TRAFFI C--
YCLE LENGT~ = 65eSECS 12 MAIN ST SB ********************* 
ETRO POPULATION= 75000.22 7TH ST WB __________ * ½ u l /?O * 

PEAK HOUR FACTOR = Oe85 32 MAIN ST NB *J~ ~ij ~ * 200 * 
113 ASE YEAR =1975 42 7T H ST EB * \ \lJ " * ----""'--'C..-- * 
li ESIGN YEAR = 2000 33 MAIN ST NB LT ______ ____ * * ~ 'O * 
-ARE A = CB D - 3 --7v1 A I N S T - SB LT - - - -- - - 11 

I 43 7TH ST LT EB *W********** ****** ~* 
23 7TH ST LT WB ___ * /j}() J * ii 

----~-----4i-,rH - sT- EB RT (US136 EAST)" *~ - *~'!(ii 

I * ~ *~ ~~ ii :-~ ;_~l ~ - - : 
********t.***********j 

lr NPUT DATA 
111 ovE ·• - .. DESIGN FACTORS ----ruRNs ·--wIDTH -- N 7"URN CHART- I NTERSECT IO N SK ETC 

CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ******************** 1 

I 12 10• 50. 4• O. C 925• 10. o. 24• 24• 2 Oe 1 * w 
2 2 - 1 0 • -5 0 • 4 • - 0 • C - 3 2 0 .- 3 8 • - 0 . - 2 4 • - 2 4 • --2 -- ----o • --i--*---- -, - , ., ~ - -- : - 1 

Jl lp.11 Z4 m 
3 2 10 • 5 O • 4 • 0 • C 9 3 6 • 12 • O • 2 4 • 2 4 • 2 0 • 1 *--- '.5r , 

1
33 10• 'iO• 4. Oe C 255. 01 o. 24• 24. 2 90e 23 * Z4 ~ .. , 

·-13·- 10; jQ. 4. - o.- C - 120.- o. 0.-- 11. 12.-- 1-- 90• 23 -- * ----·-·- -- 4' 
23 10• so. 4• o. C 110• o. o. 10. 10. 1 90• 22 
43 10• 50. 4e o. C 100. o. o. 10. 10. 1 90• 22 

·1 ·-41 - 10. 50. 4.----0. -c - 255. - o. -- o;---i. 2.- 12. --r - 90·; - 23 
42 10• so. 4. o. C 195. Oe o. 24. 12. 2 O• 1 

I 
OUTPUT DATA 

* 
* 
* *---

,z• 

l!,o' 

****************** ** 

ij' HASE MOVE - A/C ___ G7C -RATIO ___ SERVT CE -- CAPACITY- V/C--SERVICE - YEAR DSL .ANNUA.C -
1 CODE RATIO REQD US~D EXIT VOLUME RATIO LEVEL EXCEEDED GROWT~ 

A 13 Oe05 Oel2 Oel4 **** 149. 193e 0•62 A 2008 2•811 
---A---·- 33- 0,05 O•l& 0.14 **** 230; -- 299. --~ o.a5 ---- D ---1996 ---2.e92 

I B 12 0•05 0e55 0e51 Ce47 853e 1024• 0e90 D 1997 2e878 
B 32 0e05 0e57 0a51 0e47 845. 1013• ____ 0.92 D 1996 21882 

- c z 2 --o • o 5 o • 2 1 ·-o • 2 1 o • 1 1 --- 3 o 9 .-- - 311 • - o • s 6----o- 19 9 9 2 • 9 4 2 

I C 42 0e05 0,11 0•21 0e23 360. 433. 0e45 A 2021 2e918 
, c 23 o.~, o,14 0.21 **** 111. 111. 0.99 - 2000 2,e11 
--c--·- 43 -- 0.0, 0124 0.21 **"-f-*---111·;---- 1111 -----0.90---- 2004 ---- 2.a11 

c 41 o.~, 0.23 0.21 **** 230. 299. o.s5 D 1996 21892 
■, I C RAT I O = 0 • 8 6 2 ( 0 V ER .A. L L I NT E RS EC T I O N l 

-~ ************ ************* ___ ** ***********-
* PHAS~ A * * P~ASE B * * PHASE C * 

• ****l******** *****i-t****** ___ ***~tf*:t•*** 
-111;-- J1 -- F-:--·--:1t -.~: :--'1J_L -: 
~~- - ~TT : =~ -ntf; : d, ~:-~----
f *****11*~**********~****************.;;:.\************* 

- G/C= 0,14 * -- • -G/C=- 0-.51 • - -- • - G7 C= 0~21- * __ * ______ _______ _ 
G= 9. *A= 31* G= 33. *A= 3e* G= 13. *A= 3e* 

******************************************************* 

I 
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IEOKUK eRIDGE LOCATION EVALUATION - MAIN ST AND 7TH ST. 
AIN ST ALTERNATE MADE BY GAM 11-02-76 

1-N,ERSECT ION--DECAY-·ANATYS r: 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION 

CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINS) 
DISSIPATION 
PERIOD(MINSJ 

---·-- --- -- ----- - -- --- - . 

I A 13 0,68 1,48 o.oo o.oo 
A 33 1,08 4e98 o.oo o.oo 
B' 12 o-c;-18 _ 3-;·07 o--;-o o o. o-b 

I B 32 0,95 16,07 o.oo o.oo 
C 22 1,08 6,25 0,00 o.·oo 

DEGREE OF 
SATUR~TION - - ---- ---

Oe6198 
0,8510 
o-;903-f 
0 • 9 23 1 
0,8618 

t 42 0~48 1-;1i 0.-00 ------- 0-.-0 o ----0.4502 

I C 23 1,08 2,15 o.oo 0,00 Oe9885 
C 43 le08 1,95 0~00 0,00 0 • 898 7 ,. 

41 0--;9-a 4,52 o.oo o.oo 0,8510 

SIZE ANALYSIS 

'

VERA.GE QUEUE 
- PHASE - "10VE FOR ST OPP ED VE H I C LE s--F OR - A.RR I VAL S FOR--STOPPED -VE H I CLE S- --

CODE AT EN~ OF GR~EN PHASE DURI NG RED PHASE AT END OF RED PHASE 
NU~BER LENGTH(FTl NUMBER LENGTH(FT) NUMBER LENGTH(FTl 

A 13 b,5 12,9 
0,3 8.5 r :----i~ 4.2 ---105.2 
5,5 8 32 

c __ 22 
11--c 42·-~ 
I C 23 

0 • 5. 
rr;1 
0,4 

C 43 0,3 
----Z ~-4 l ___ c 41 -

138.5 
14•8 

-;6 
l 0 • L~ 

9,5 
62,2 

1.a 47.4 
1,9 50,3 
4-. 0----102.1 
4el 103.3 
2,2 57,3 
f"~3 '.,4-;9 
1,5 40,3 
l.4 36,7 
3,6 93,6 

CYCLE FAILUR~ ANALYSIS TURNING LANE CHECK 

2,3 60,3 
2,3 58,9 

-
s.2 207,3 
9,6 241.8 
2.9 72,2 
1-; 39,·5 
1,9 50.8 
1.8 46,2 
b--;o f55, 8 

l
~ HASE ··-MOVE- PERCENTA. GE-◊F P"ffASl:- -· MOVE . QUEUE - STORAGE - TAPER- TOfAC 

CODE CYCLE FAILURES CODF. MAX LENGTH LENGTH LENGTH 
A 13 ___ 6,89 A 1~ 2 76• __ 88, 164, ____ _ 

---A 33 - s;39 A 33 ___ 2 ---76. 192 ~--268, 

I 9 12 · 22,03 
9 32 ___ _ 2_3. 11 ~2 f6-,-64 _______ ___________ ________ _ 

I C 42 0 • 93 
c ___ 23 14,03 -------.c 23 __ 2 __ --.76, · 80, 156, 

-=----c 4·3 _ o-;96· c 43 2 r6. so-;-- -1,6 .-----

l 
C . 41 18,25 C 41 4 153, 96, 249, 

- EDES TR I AN--CH EC 
PHASE APPR CROSS HALF WALK WALK . CLEAR TOTAL PHASE IS PHASE -I WALK __ !::AN~ ___ S_PEE ~ _T I ME _ T ! ME~ ___ T IME __ T I_ME . ADEQU~ ~ _E ____ _ 

FT FT FPS SECS SECS SECS SECS 
8 2 41,7 

I B 4 48 ~-0-
C l 48•0 
C 3 48•0 

I 
y f:ro--or PROG~A 

I 

1.0 
6,0 
6,0 

. 6•0 

tr 

4,0 7i0 10,1 17,1 36,2 YES 
4.0 7e0 10,5 l7e5 36,2 YES 
4-,~0--~7,0 10,5 17,5 16,3 NO 
4e0 7,0 l0e5 17,5 16,3 NO 
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IKEOKUK BRIDGE LOCATION EVALUATION - MAIN ST & SECOND ST 
MAIN ST BRIDGE WITH CBD BYPASS MADE BY GAM 11-05-76 

--- - --·-··--
-BASIC CONDITIONS CODE TRAFFIC MOVEMENT 
l cYCLE LENGTH= 75.sEcs 12 MAIN ST ss ******************** ' 

METRO POPULATION= _ 75000.22 2ND ST WB _ _ _ _ ---- *----- _N \._ J.5 , 

2000 DHV TRAFFIC 

I
PEAK HOUR FACTOR= o.s5 32 MAIN ST NB (FROM BRIDGE) *~~l~l* 
BASE YEAR =1975 42 2ND ST EB * ~ ~ 1:> * 
DESIGN YEAR= _ 2000 __ 33_M AIN ST _LJ_ T0_8YPASS * ___ -* 

- AREA = CBD - * * ( 

//0 

5' 

I *W*****************E ' 
* /4-5 j * C, 
: ;~'" =~~t'i : I -~,, ~11 -----* s , 
********************' 

t NPUT DATA _ ______ __ ___ __ ___ _ 
OVE DESIGN FACTORS TURNS WIDTH N TURN CHART INTERSECTION SKETC ~ 

CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ********************· 

112 10, 50, 4, 0, C ~95, 24, 6, _ 35, 35, __ 3 Oe ___ l * ~. ____ _ 
2 2 10, 50, 4, O • C 15 O, 23-, 3, 12 • 2 4, 1 0 • l * ~ I ~ 
32 .10, 50, 4, O, C 160, 1, O, 12, 35, 1 o, 1 * ~l,i\11• ~ 

t 34 10, 50, 4• _01 C 260, O, Oe 12• 24, l __ O• 1 --*--
33 10, 50, 4. 01 C 2601 0, 0, 12, 24, 1 90, 23 * 
41 10, 50, 4, 0, C 2601 0, 01 12, 24, 1 90, 23 *:,i' 
42 10, 501 4. 0, C 255, o. 57. 12, 12, 1 O, 1 * -1 -·- -- - ----- -· ------ --· ·- -- -- - --- -- -- ----: I ~ 

* '),! I _ ! I ' I~ - ----

I * 
******•************* 

OUTPUT DATA ___________ _ - -

f HASE MOVE A/C G/C RAT IO SERVICE CAPACITY VIC SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME ~ATIO LEVEL EXCEEDED GRO WTH 

_ A ____ 33 _ 0,04 0123 0 ■ 24 **** 268, -- 348, 
268, 348, 
275, 330, 

__ o.1s _ _:__-___c_ ___ 2001 ___ 2,a11 
A 41 0,04 0,23 0,24 **** Oe75 C 2001 2•811 

Oe79 C 2002 2e811 I A 34 0,04 0,23 0 ■ 24 0,11 
_ 8 ___ 42 __ 0,04 0,36 0,37 0,10 __ 2 6 2 1 _ _ 31 5 • __ 0,8l __ C 2001 3e06l 

B 22 0,04 0,19 0,37 0,05 293, 351, 0143 A 2024 2e8ll 

J C 12 0,04 0,26 0,27 0,19 612, 753, 
306, 367, 

0,79 C 2001 2,916 
_( ______ 32 0,04 0,14 0,27 0,05 __ _Q144 A 2021 ___ .3J 07.J _ 

V/C RATIO= 0,723 (OVERALL INTERSECTION) 

_.************ ************* ************* 
PHASE A * * PHASE B * __ * PHASE C ·· * 

***f.f**ih~*** ************* ************* 
* -UL t-*_ * 1 .L_ * * J! l ~* -l -1 -7 ~ --: : ~ ~r=- :--:-- - r ---:-
*7 1 * * ~ n * * ~ Tr* --1· - * * ··- - - --*----- *- ------ -*-

************ ****************************************** 
* G/C= 0.24 * * G/C= 0,37 * * G/C= Oe27 * * 

1 G= 18, *A= 3e* G= 28e *A= 3,* G= _ 20, *A= 3•* 
****************************************************** 

I 
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I EOKUK BRIDGE LOCATION EVALUATION - MAIN ST & SECOND ST 
MAIN ST BRIDGE WITH CBD BYPASS MADE BY GAM 11- 05 - 76 

1-NTERSECT- ION_ D_E-LAY ANALYSIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

....----- CODE MINS/VEHICLE _ MINS/CYCLE __ PERIOD(MINS) PERIOD(MINS) SATURATION __ 

I A 33 0e69 3.74 o.oo OeOO Oe7464 
___ A. __ 4l ____ Oe69 _ ____ 3._74 _____ 0.00 ____ o.00 _ ___ 0 .1464 __ 

I A 34 0 • 77 
B 42 Oe75 

4•19 o.oo 
3.99 o.oo 

OeOO Oe7857 
o.oo o.aces 

--~ 8 ____ 22 ___ 0.35 1 • l L - ___ o • O O _____ o.oo _____ o.4254 

I 
C 12 Oe86 
C 32 Oe43 

10.75 o.oo 
le46 o.oo 

o.oo o.7895 
o.oo 0.4349 

-
AVERAGE QUEUE SIZE ANALYSIS I PHASE MOVE 
_____ CODE 

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 
NUMBER LENGTH(FT) 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FT) NUMBER LENGTH(FT) 

I_A 33 l,O 28.1 .4 .1 105 .5 ____ 5 .2 ___ 33,6 
A 41 1.0 20.1 4el 105.5 s.2 133.6 
A 34 l ,4 36e0 4.1 103.0 5.5 139.0 J-a ___ 42 1.7 ~2.6 ________ 3.3 83.6 --- s .• o ---- 126. 3 -
B 22 0,1 3.9 1.9 49.1 2·. 1 53.1 
C 12 l ,4 37.o 3.0 75.3 4.4 112.4 

f--c 32 ___ 0.1 4 ._1 . _4 60 .a_ 2.5 6.4. 9 

CYCLE FAILURE ANALYSIS TURNING LANE CHECK 
._e.HASE _ MOVE PERCENTAGE OF __ PHASE __ MOVE QUEUE STORAGE_ TAPER TOTAL _ 
■ CODE CYCLE FAILURES CODE MAX LENGTH LENGTH LENGTH 

A 33 9.87 A 33 5 192. 96. 288. 
-a-A._ ___ 4l ____ 9.87 ______ A 4..l. __ .5 192. _ --96._ 288 ._ ____ _ 
■ A 34 9e87 

B 42 9.04 
--~ -----22 ___ 0.49 ---------------------------

- C 12 12.48 
C 32 0e23 I 

I
PEDESTRIAN CHECK 

PHASE APPR CROSS HALF 
________ WALK ___ LANE _ 

I 
FT FT . 

WALK WALK 
SPEED· TIME 

FPS SECS 

' , 

CLEAR TOTAL PHASE 1S PHASE 
TIME ___ TIME _ TIME . _ADEQUATE _ 
SECS SECS SECS 

J END OF . PROGRAM __________________ ~------------

·1 
I 
I 
LI 

\ 

Exhibit Il-C-1 Page 2 



~EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
~ AIN ST BRIDGE WITH CBD BYPASS MADE BY GAM 11-05-76 

(

As1c- coNDITIONS ODE-rR·AFF·t c - ~ovEMEN ·oo-o- oHv:-TRAFFI c -
YCLE LENGTH= 45eSECS 12 
ETRO POPULATI ON= 75000.22 

-PEAK HOUR FACTOR = 0.85 32 

MA IN ST SB **************** **** * 
3RD ST WB __________ * \ N \._ 40 * 

MA I N s T NB * ~ hi L* * 3RD ST EB<SHOPP! NG CENTERI •~ ~ {I *.., /45 * 
3RD ST EB LT TURN * * Jc) * 

*W*** ➔~~-;*~:£*** ** *~: 
t ASE YEAR =19 7 5 42 

ESIGN YEAR= 2000 43 
-AREA = - cso -

. : - ;if? j :]-1-[ * 
I * /£;;>.... * ~ ~ ~ : 
- *~- *~ ~ * 
--- ------- --- ---- ---- -------------- ~:**** ** ~J-:;** *** *-~ **: 

1 

INPUT DATA 
. OVE · ---··-oEs IGN FACTORS ----r-uRNs--- wrDTH - -- N7 LJRN CHART" I NTERSECTION SKE TCH 
CODE K D T LB DSL DHV R L APPR EX! T L ANG CODE ******1****~"" * ''1**-!:·**** 

1 12 10. 50. 4. o. C 860. 34. 5. 35. 35. 2 o. 5 * .., ZA 1 
I.. if 

■--22 - 10. so. --·4. - o.--c - 1.95. 21. - 5-. --12. 10.-- 1--0.---1---*--- 1--- . ' - · ---
32 10. 50, 4. o. C 595, 2, 10, 35. 35, . 2 o. 5 * 

142 10. 50. 4. o. C 205. 29. o. 11. 12. 1 . o. 1 *1··--- I 
-43 --10. 50. -- 4-.--0.- c- - 295. - o. - o. - 10. - 24.-- 1- 90. --22 -- * ~ ----- - ~ -1,·l if 

*''~ ~ , -II 

* -lo 

-»,-1 ~ ---J 

* I ~ i I . . .,, ~--~ 
1· 

******************** i 
OUTPUT DATA 

IHASE . MOVE - A·1c- --G7c- RATIO--sERVI CE- CAPAC! T,--v ,c-·-··s ERVTCE --YEAR -DSL -ANNUAL--
CODE RATIO REQD USED . EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 

A 12 0.07 0,50 0.53 o.2s · 9o9. 1100. ___ o.1s c ___ 2002 2.90s 
,---32 - o.or· o;35 0;53 o .2s-·-ss3~- 1069. o.56 ___ A ~010---3.s75 · 

1B 22 0,07 0e26 0e34 0 .15 258. 310. 0.63 A 2010 2e9l8 
B ___ 42 0e07 0,28 0.34 0.13 252, 303, 0.68 A 2007 2e912 

- s 43 --0-.01 o.32 -·o.3L+- ****--323.~ 23. o-;-9y - 2003 2.ae r 

1/C RATIO= 0e713 (OVERALL I NTERSECTION) 
************ ************* 
- PHASE A - * - --*- PHASE B - -* 

~ -=l[--:---: 1 ]f __ ; _ ________ _ 
******** ' **************************** 

• G/C= 0,53 * * G/C= 0.34 * * 
-.-G=·-74·, --*A=- 3-;*- G-=~ 15-; --*A;:-3,--- -------------------- -----

************************************* 

I 
r 
I 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
AIN ST BRIDGE WITH CBD BYPASS MADE BY GA M 11-05-76 

jNTERSECTION DELAY- ANALYSIS--
I PHASE MOVE AVERAGE D~LAY TOTAL DELAY CONGESTION DISSIPATIO N DEGREE OF 

CODE MI NS/VEHICLE MINS/CYCLE PERIOD( MINS) PERIOD(MINS) SATUR ATIO N 
----- ---- -------------- - ------------ -----·-- ---- -- --

I A 12 
A 32 
s---22 -

1· B 42 
B 43 

0.33 
0.18 

• 3_6 
0.41 
0.75 

3.60 
1.40 
-. 90 

le06 
2.76 

o.oo o.oo o.1a11 
o.oo o.oo ___ _ o.5563 
1-. 0 0 • 0 0 0 .-6 2 7 7 -- -

o. o o o.oo o.6754 
o.oo o.oo o.9126 

.VERAGE QUEUE SIZE ANALYSIS 
I PHASE MOVE FOR STOPPED VEHICLES FOR ARR IVALS FOR STOPPED VEHICLES 

CODE - AT END OF GREtN PHASE - DURING RED PHASE AT -- END OF RED PHASE 
NUMBE R LE NGTH(FTI NUMBER LENGTH(FTI NUMBER LENGTH(FTI 

I-A ----12 ----,·. -3----...... -4 • g------z ; 5- -- 6 3 .-6 --3 • 9 ------9 8; 5- ---
A 32 Ot3 8.7 1,7 44e0 2.1 52.7 

I B 22 0.5 13.2 1.6 _ _ _ 40.2 2.1 ____ 53,4 
- s --- 42 o.-, -7.-5-- -.6 - 4-2.2 2.3 59.s - --

B 43 1.2 32,1 2.4 62,2 3.6 94,3 

I YCLE FA I LURE ANAL Ys Is ------ uRN r NG- LANE - CHECK ----
PHASE MOVE PERCE NTAGE 0~ PHASE MOVE . QUEUE STORAGE TAPER TOTAL 

(ODE CYCLE FAILURES CODE MAX LENGTH LE NGTH LENGTH r-~--- 3~-----~~~i - ---------
B 22 3.79 ,--:·-· 42 

43 
4. 63 

16.81 B 43 4 153, 80, 233. 

-1E DESTRIAN CHECK 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED · TIME TI ME TIME TIME ADEQUATE 
--------Fr-- Fr---- FPS -· - SE cs - SECS -- sEcs· - SECS ------- -- -· --

I A 2 29,0 7,5 4,0 ?.O 5.3 12,3 26.6 YES 
A _ _ _ 4 30.0 7.5 4,0 7.0 5,6 12•6 26.6 YES 

- - s 1--4a.-o--6-.-o--4, o--- -1-.o- 10.s- - 11.s - - 1s.-3- -·--YEs- ---- --

1· B 3 48,0 6.0 4,0 7,0 10,5 17,5 18.3 YES 

l NO---OF-- PROGRAM 

I 
I 
I 
I -, 
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f.EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
r1 AIN ST BRIDGE WITH CBD BYPASS MADE BY GA M ll-OS-76 

-BAS! c - cONDIT IO NS ODE--r-~AFrrc- MOVEMEN ·ooo- oHv-TRATTT 
l: YCLE LENGTH= 45eS ECS 12 MAIN ST SB ****************~**** 
l,E TRO POPULATION= 75000e22 4TH ST WB ___________ * N t -7(} * 
PEAK HOUF~ FACTOR = o.ss 32-- MAIN sr- NB *- ~ ~J.~l* / ft} * 

IASE YEAR =1975 42 4TH ST EB * I\ R I'< * -. * 
ES I GN YEAR = 2000 * * 6s * 

-AREA -=·-cBo - ---- -- * f lf 

*W***************E* I· * 7-5') * .. 
~ ·-*]-l(* * /15' * ~ ~ ~\ * 
* 8Q * \{j t\ ~- * I * - ·\ - s --- - j 

********************~ 

-

NPUT DATA 
OVE ---·-DESIGN FACTORS- TORNs---w-rDTH - - NrURW CHART - 1 NT ERSECTIO N SKETC-; 
ODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ****** ****t~ ***** ~* ' 
12 10. 50. 4. o. C 860. 9. s. 35. 35. 2 o. 5 *___ I ➔ 

1 ·22---10. - 50. ··- 4 .--o .-- c- 325 .- 22.- 20.- 24-. 24-. ·--· 2--- 0 . --r- - * 1---,--. - -

3 2 1 0 • 5 0 • 4 • 0 • C 8 6 0 • 8 • 9 • 3 5 • 3 5 • 2 0 • 5 *~i , . ➔ 

1
42 10, 50, · 4, 0, C 51~ ~ 3• 21, 24, 24, 2 .o, 1 --: , IL1 24 -½5/: 

* J;l---,-, ,.,/ I i 

* 

I * . 'l Vr' ,,tl)i'/P ·{ 
* r I ":<~ *---- (t;4 . ~ 

I ******************** 
UTPUT DATA 

- PHASE MOVE - A7 G7 C-RAT10 --sERV I CE -CAPAC I _ry ---v1c- s ERV ICE- YEAR - ost.:- ANNUA 

I CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO WTH 
A __ 12 0.01 o.s1 0.49 o.38 s19. 991. o.s1 D __ _.,1998 2.9 0a 

- .A 32 - o.or o.s-1 0;49 -0.38 - s13. -----9s4. o;s7----- D 998 -- 2.9 os -

•

B 22 . 0. 07 0.25 0 •38 0 .11 488. 585. 0.56 A . 2014 2•8 75 
B 42 0•07 0e40 Q.38 Oel6 482. 579. 0e88 D 1999 4e4 9 2 
-;c-- RAT I o=----o.-s·32 - ( OVERALL I NTERSECT-r ON l 

******* ****** *********** ** 

I PHASE A * * PHASE B * 
********* *** '**********~~------- ----------------------- -----

* ~~ F* * Ji±= * 
i
~ =f it> -~ ~+" -;~ -----

****** *1** *****~******************** 
G/C= Oe49 * * G/C= 0.38 * * 

. * G= 22. *A= 3e* G= 17. *A= 3.* 
- 1 ****** *** * ** ** ***-** ***** * *** *-** ***_*11---------- ------ ---- --- ----- -----

I 
I 
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IEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
AIN ST BRIDGE WITH CBD BYPASS MADE BY GA M 11-05-76 

iNTERSECTION DEtAY~ ANALYSIS 
I PHASE MOVE AVERAGE DELAY 

, CODE MINS/VEHICLE 
TOTAL DELAY CONGESTION DISSIPATIO N DEGREE OF 
MINS/CYCLE PERIOD{MINS) PERIOD( MINSl SAT U~ATIO N 

----------- - ----- -------- -------------- ---- ---------------

I A 12 0e56 6e04 0e00 0.00 0.8671 
A 32 Oe58 _____ _ 6e33 _____ o.oo _____ 0.00 Oe8735 

---s---22 .""3o 1--.i5 o;oo o-.oo .5550--· 

I B 42 0e75 4e78 o.oo o.oo 0e8805 

-AVERAGE SIZE - ANALYSIS · I PHASE 
QUEUE 

MOVE 
CODE 

FOR STOPPED VE~ICLES FOR ARRIVALS FOR STOPPED VEHICLES 
AT END OF GREEN PHASE DURING RED PHASE AT END OF RED PHASE 

UMBER · LENGTH(FTl --- Nu~BER LENGTH(FTl - NUMBER - LE NGTH(FTl -----

I A __ l2 2.e 70.7 
--A 32---- 3.0-----75,4-

B 22 0e3 8,6 
B 42 1.2 30,2 

2.1 
-. -7 

1.2 
1.9 

68.9 
68.9 
31,5 
49,4 

5.5 
5 • 7 ---
1. 6 
3.1 

139.7 
44.4 
40.1 
79.7 

YCLE FAILURE ANALYSIS TURNING LANE CHECK 

I 
PHASE MOVE PERCENTAG :: OF 

CODE CYCLE FAILURES -
-A 12 17.53 

PHASE MOVE QUEUE STORAGE TAPE~ TOTAL 
CODE - MAX LENGTH - "LE NGTH LE NGTH -----

A ___ 32 17,53 

1--s -22 - 1.-11 ---------------------------
B 42 10,39 

-, EDE ST R I AN CH ECK 
PHASE APPR CROSS 

~vALK 
FT -

HALF WALK WALK CLEAR TOTAL PHASE 
LANE SPEED TIME TIME TIME TIME 

T---FP s--sEc s ·-sEc s--sEc s---s1:: cs 

IS PHASE 
ADEQUATE 

I A 
A 

2 
4 

30e0 6e0 4.0 7.0 6,0 13.0 24.9 YES 
36e0 6,0 4,0 1.0 7.5 14,5 24.9 YES 

--4 8 • 0 - --- 6 • 0 - -4-. 0--7. 0 - 10 • 5---17, 5--- 20.o----yEs------ -

I B 3 48,0 6e0 4. o 1.0 10,5 17.5 20.0 YES 

l No -oF · PRJGRAM ~ ------------- ---- --- ------------

I 
--1 
I 
I 
I 
I 

Exhibit Il-C-3 Page 2 



fEOKUK BRIDGE LOCATI ON EVALUATION - MAIN ST AND 5TH ST 
r AtN ST BRIDGE WITH C8D BYPASS MADE BY GAM 11-05-76 

IA--s-1 c- coNDI TI ONS CODE---rRAFFTC-MOVEMEN ·oou- L)R v TRAFFl 
YCLE L EN GTH= 45,SECS 12 MAIN ST SB . ********************* 

~ETRO POPtJLAT I ON = 75000,22 5TH ST WB . * Ii l N \ 7t1 * 
"PEAK HO. UR FACTOR =- 0,85 ·32 MAIN ST NS *-jl\J ~ 1') * /35 - if 

l3A SE YEAR =1975 42 5TH ST EB * I\ l\ ~ * * 
l) ESIGN YEAR = 2000 * * 35 * 

.REA = TBo·-- :W********:*r*H***E: 
-*- /.35' - * \fl I · - -!! * 70 J *3 1 * 

I :--3" :r; ·- -~. _[ 
* .... *~~~ * 

******** *********** ~ 
.NPUT DATA 
111 ovE - --- DES I GN FACTORS CIRNs--w1 Dr w - w-ruRN CHART INTERSECT IO N SKETCH -

CODE K D T LB DSL DHV R _L APPR EXIT L ANG CODE ****************** ** ➔ -22 10, 50. 4. 0, C 935. 7, 7, 35, 35, 2 0, 5 *__ ~• -1 

■ : 2 ---1 o. so. --4 -. - o-.- --c--z 40 . - 2 9. - 1 5. ~ 2. - 12 .~ --o .--i--* f , i -, 
32 10. 50. 4, o. C 860. 4. 3, 35. 35. 2 o. 5 *~-- ~ 1 ~ 
42 10. 50, 4. o. C 235. 13. 29, 24, . 12, 2 o. 1 * I 

-- :~rn·JE 
* 
~ 

I :--- () z.-f j,t i ~-
* ' ~ ------------------------------ *-- --~9'' ~ 

I ***** *********'H~**** 
~ UTPUT DATA 

- PHASE ~OVE - A /C G-/ C-R Ar10 - - sER\rJ CE - CAPAC I TY- V7C-- SERVICE - YEAR DS[ -- ANNUAL-

1 CODE RATIO REQ~ USED EXIT VOLU~E RATIO LEVEL EXCEEDED GROWTH 
A 12 0, 0 7 0,55 0•63 0 .43 10 83. 131 0 , 0,71 A 2005 2,877 

·--A---- 32 --0,07 0,48- 0.63 0,43 11 3 3-. -"-7 371 ; ---o-;63 ----A--·--2010- --2,908 

I B 22 0,07 0,20 0•23 0,16 27H, 333. 0,72 A 2005 2,811 
8 42 0.07 0,18 0,23 0,16 297. 357. 0,66 A 2008 2,899 

- ·v-rc ""RATIO= o. 6 75 --c OVERAL C-I NT ERSECT 1-oN J 

PHASE A * * PHASE B * i ************ ************* 

----------------------- - --- ------* ***jl***~•: --:**li*:i****: 

-l-1f~~-=---:--, ►(7 * 

-1*-=i I[ : : r rr : 
**** ** ******"*********-If"***********"*_*_ 

* G/C= 0,63 * * G/C= 0,23 * * i G= 29, *A= 3,* G= 10, *A= 3•* 
.. ~**********************************..,......-- --------- ------------------

I 
I 
I 
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JEOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 5TH ST 
f AIN ST BRIDGE WITH CBD BYPASS MADE BY GAM 11-05-76 

iNTERSECTION DELAY ANALYSIS 
PHASE MOVE AVERAGE DELAY 

CODE MINS/VEHICLE 
TOTAL DELAY CONGESTION DISSIPATI ON DEGREE OF 
MINS/CYCLE PERIOD( M!NS) PERIOD(MINSl SATURATIO N 

---------- - ------ -

I A 12 Oe20 2e39 OeOO OeOO Oe7134 
A 3 2 o .1 5 1 • 6 a o • o o o. o o _ ____ o • 6 2 7 o 

---s--·22 .12 .16 . oo .oo o.11s6 --1 B 42 0.58 le7l o.oo o.oo 0.6579 

AVERAGE QUEUE SIZE ANALYSIS--

I 
PHASE MOVE FOR STOP PED VEHICLES FOR ARRIVALS FOR STOPP ED VEHICLES 

_ CODE AT END OF GREE N PHASE DURI NG RED PHA SE AT END OF RED PHASE 
----------,NUMBER --- LENGTH ( FT l -- Nufv1BER LENGTH ( FT l - NUMBER -- LENGTH ( FT l ---

I- A 12 ___ o.s ____ 22.2 ____ 2. 1 53.4 
-- A--- ""3 2- 0 • 5 1 3 • 1 - 1 • 9 - - ----4 9 .1 

3.0 75.6 
-- - --- 2 • 4 ----------6 2 • 3 - ---- -

B 22 0.9 22.9 1.1 28.7 2.0 51.7 I B 42 Oe6 l5e8 1.1 _ 28.l 1.1 44.0 

CYCLE FAILURE ANALYSIS TURNING LANE CHECK 
PHASE MOVE PERCENTAGE OF P~ASE MOVE QUEUE STORAGE TAPER TOTAL 1---- ----- CODE CYCLE FAILURES - --- ·- -coDE - MAX LENGTH C.ENGTH LE NGTH -· 

A 12 7.35 
A ___ 32 2.18 11--B 22 . 56----- ---------------- - - ----

1 B 42 6.17 

·r EDESTRIAN CHECK-· 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TIME TI ME TIME ADEQUATE 
T----Fr -- FPs-·-sEcs ---s Ecs-·--sEcs-- sEcs- ------

A 2 28e0 7•0 4e0 1.0 5.2 12.2 31.5 YES 
A 4 28e0 7•0 4e0 7•0 5.2 12.2 31.5 YES I 

----B 1-- -4s.o--6.o - 4.0--1.0--10.5 - 11. 5 --13 .4 - No-------1 · . B 3 4 8 • 0 6 • 0 4 • 0 7 • 0 10 • 5 1 7 • 5 13 • 4 NO 

. ND 

I 
I 
I 

--1 

I 
I · 

OF - PROGRAM 

-
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f~OKUK BRIDGE LOCATION EVALUATIO N - MAIN ST AND 6TH ST 
r AIN ST BRIDGE WITH CBD RYPASS MADE BY GAM 11-05-76 

-B·As I c - coNDI T-1 ONS CODE------,--RAFF"!C-MOVEMEN oou- DFfv TRArFl 
f YCLE LENGT H = 45eSECS 12 MA IN ST SB ***** ** ************** 
~ET RO POPULATI ON = 75000.22 6TH ST WB _________ * \_ . N \_ ,5:J * 
PEAK HOUR FACTOR =-· o.ss 32 MAIN ST rrn·- *j ~iltil* eoO -- * 

'3 ASE YEAR =1975 42 6TH ST EB * ~ ~ V) * ◄ * 
i)E SIGN YEAR = 2000 * * /rJ * 
- A.RE_A_ =- CBD - - -· * ·r * I •w•••••••***;*•••••c• 

--ir- --· « -- * . -- -* * 30 J * [* 
* ► ·~b~ * 

I :;~!.~tL~-~t~H: 
■INPUT DATA 
lt'i OVE -- --DES I GN FACTORS - . ---r oRNS --- · w I DTH --N -TORN -CHART- -·r N TERSECTI ON- SKET ( ,-; 

CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ************* *******~ 

t-1 2 1 O • -i O • 4 • 0 • C 9 9 5 • 3 • 5 • 3 5 • 3 5 • 2 0 • 5 * ___ , , (p ' i 

22--10.- :,;o. - 4.- --o.--c - 120. · 43.--9.--r2.- --r2 --. - r - --o. 1 * p ~.,- , p ---~ 
32 10. 50. 4, o. C 935. 1. 1. 35. 35. 2 o. 5 * __ ...,...-rzit 24 &f+.sf ➔ I 4 2 1 0 • 5 0 • 4 • 0 • C 9 5 • 14 • 2 9 • 1 2 • 1 2 • 1 0 • 1 : /'2Y . --- -· 12-' • ➔ 

* i-;il' tl' 3Z 

I 
* _, C ' 

r-_e 

* 
* 

24' w ,,z•I"" '") 
r>I ' ·~ 

I ~ 
(pf ~ . - --

~ 
~ ~ ~ 

******************** 
UTPUT DATA 

- PHASE "-MOVE - A7 C G7C--RAr10- . - sERVI cE-· cA-PACTTY- V7C-S"ERVI cE-- YEAR- DSl--A~NUAt:. -

I CODE RATIO REOD USED EXIT VOLUME RATIO LEVEL EXCEEDED GR OwTH 
A ____ l2 0.07 0.57 Oe65 0.49 1147. 1388. ___ 0.72 A 2005 2e873 

- A 32 - --0.07 -o.51 0•65 0,49--1197; - 1448.- Oe65 ·--A 2009---- z. ·g77 

I B 22 0.07 Oel9 0.21 0.05 138. 166, 0.72 A 2005 2e8ll 
B 42 0,07 0,17 0,21 0,05 1221 l47e Oe65 A 2010 2.600 
;c- RATIO= o-.683 --(OVERALL--INTERSECTION) 

i ************ ************* 
PHAS_E A * ____ * PHASE B * 

• *********~: :·•n.**i"* ·:----------------------------------
1: 

1~1r-: ==4 * *--j * * } -,,- * 
• ~ * * II * 

--• *********************~************* 
* G/C= 0.65 * * G/C= 0.21 * * 

f G= 29. *·A= 3•* G= 10. *A= 31* 
-- *** *~** ** ********"" * *-**~*-***"* ** * *** *" 

I 
-I 
I 
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~EOKUK BRIDGE LOCATION EVALUATION - MA I N ST AND 6T H ST 
~AIN ST BRIDGE WITH CBD BYPASS MAD E BY GAM 11-05-76 

t
NTERSECTIO N DELAY- ANALYSIS 

PHASE MOV E AVERAGE DELAY 
CODE MINS/VEHICLE 

TOTAL DELAY CONGESTIO N DISSIPATION DEG~EE OF 
MINS/CYCLE PERIOD(MINSl PERIOD(MINSJ SATUrtATION 

--------------·-----------------------

I A 12 0.19 2e40 OeOO OeOO Oe7166 
A 32 O.l~ 1.78~-- O.OO O.OO Oe6455 
s--2 2- ---·o-., 3 1 • 1 o --· o.-o o . o o .720 o I s 42 o.63 0.75 o.oo o.oo o.6461 

AVERAGE QUEUE SIZE ANALYSIS 
PHASE tv1 0VE . FO R STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES I CODE AT END OF GREEN PHASE DURI NG RED PHASE AT END OF RED PHASE 

NU MBER _____ LENGTH(FTJ --- NUMBER LENGTH(FTl NUMBER -- LE NG TH(FTl 

I A 12 __ 0.9 
--A--- 32 -- 0.5 

B 22 0.9 I B 42 0, 5 

CYCLE FAILURE ANALYSIS 

2.1 54.0 3.0 76.6 22.6 
4.6 

23.2 
14.7 

2 . 0 ·---50.1 ----·-2-.6 · ·----65-.4 
1.1 29.4 2.1 52.7 
0,9 23,3 1,5 38.0 

TUR NI NG LANE CHECK 
PHASE MOVE PERC EN TAGE OF 

1------- coDE · CYCLE FAILUR ES 
A 12 5.23 

PHASE MOVE QUEUE STO ~A GE TAPER TOTAL 
- ------cooE . MAX - LENGTH LE NGTH LENGTH 

A ___ 32 ___ 3.64 

t ---B 22 -- 6. 56----------------------------
B 42 3.26 

' EDESTRIAN CHECK -
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TIME TI ME TI ME ADEQUATE 

I 
FT Fr--· FPS -- sECS- - sECS SECS ·- sEcs-

A 2 32.0 8,0 4,0 1.0 6.0 13.0 32.3 YES 
A 4 34,0 9.0 4.0 1.0 6.2 13.2 32,3 YES 
-s ----- 1 --49, o --- 6.0 ---4. o --r . 0- 10. s-- 11. 5 ---12 .6 NO 

I B 3 48.0 6•0 4.0 1.0 10.5 17.5 12,6 NO 

• -ND OF PROGRAM --- ------------------------------

1--------;------
·1 
I 
I 
I 
I 

Exhibit n-c-s Page 2 



~EOKUK BRIDGE LOCATI ON EVALUATIO N - MAIN ST & 7TH ST 
~AIN ST BRIDGE WITH CBD BYPASS MADE BY GA M 11-05-76 

3.AS I c - coNDI T ! ON ODE--rR-AFFI c- Mo vE MEN -oo·o-· DHV- TRAFFr c - , 
~YCLE LE NGTH= 60.S ECS 11 MAI N ST SB RT TO US136 WEST ***** *** ********** ** * 
~ETRO POPULATI ON = 75 00 0 .12 MA IN ST SB ---- ---- * \ ~ N l /~ * 

f3ASE YEA R =1975 22 7TH ST WB * ~ ~ \ * ..ae * 
PEAK Houq FACTOR = o.as -13 MAI N sr -sa LT - -*-.J ~1 L* 115 '!" 

l) ES!G N YEAR = 2 000 32 MAI N ST NB * * ~ * 
·AREA - = · cBD----------- 3- MA-I N s r -Ns - c r - ro - uS136 - WEST _ _ _ * - - * i_, ~ v - ~ * 

I 
42 7TH ST EB *W*** ************* *E* 

_ * lo() J * * -------------------------= zi~ • : ~ ~1~c: 
I *~--) - s---.. 

***** ************* *** 
I INPUT DATA 
a,, ovE - --- DES I GW-FACTORS ·uR Ns-- - - WI DTH--N, URN CHART I NTERSECT I ON SKE TCri 

CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ************* ***** *** . '' 
J-i-~--i~: ;~: ----~~-g~ 2- ~~~:- g:--- g:- ~~-:--~~:- ~- 9 g:-~-i--:---· -- ----- : 

32 10. 50. 4. o. C 935. 12. o. 24. 22. 2 o. 1 * 
1 3 1 O • 5 0 • 4 • 0 • C 1 2 5 • O • 0 • 11 • 1 2 • 1 9 0 • 2 2 * '", · ·· -i 

t 33 ··10. 50. 4. - 0.-- c- - 60. --0.---0.- 12.- 24. 1 - 90. -- 22 --
22 10• 50. 4• o. C 430• 29. 26• 24• 24• 2 O• 1 
42 10. 50. 4. o. C 360. 17. 28. 24. 12. 2 0e 1 

I 
* 
* 
* 

' bt 

* I ************* ~**** ** 
OUTPUT DATA 

-P H-ASE MOVE - A 1c--·-G7c- RATIO--SERvrcE - CAPAC I TY - v-;c-·sERVI CE - YEAR DSL- ANi';1JAL·-

I CODE RATIO RECD USED EXIT VOLU ME RATIO LEVEL EXCEEDED SROWTrl 
A 11 0.05 0.10 0.55 **** 564. 733. ___ 0.14 A 2062 2.811 

--A---·-- 12~-- 0;05 0.51 0.55 -0 ~47 - sa3. -·1060. o-~1s --c-------2002 - ---2.e ao 

I A 13 0.05 0.12 o.55 **** 132. 132. o.95 - 2002 2.979 
_A 32 0.05 o.57 o.55 o.51 90 9. 1091. o.a6 _ _ D ___ 1999 2.s1 , 

3 ----o. 0 5- 0 • 6 3 - o-. 5 5 ****- 7 44 .- --i l+ l+ • . 0. 4 2 - 2-03 2 --~ • 8 lT 
B 

-'v~c 
22 0.05 0e36 0.35 0.11 418. 502. 0.86 D 1999 2.908 
42 0.05 o.?.9 0.35 0.23 441. 529. o.6s A 2001 2.921 

RAT IO= - -- - o .7 4 8 - · ( 0 VER AL L - I NT ERSE CT I ON l 
************* ************* 

-I* PHASE A * _ __ * PHASE B * 

l
:J'j'~!-*l•·~: :·•jjjj;:·~·:- --------- ----------- - ----------

- *- - *---* - -),.. . ""r * 

-f j .Jlt.: ..... :.-:!*DL.:. **H'r---- -------- -------- ---- - -----

* G/C= 0.55 * * G/C= 0e35 * * 
* G= 33. *A= · 3e* G= 21• *A= 3e* 

1 *******~***************************~*----------------------- - ----

I 
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'.EOKUK BRIDGE LOCATION EVALUATION - MAIN ST & 7TH ST 
1AIN ST BRIDGE WITH CBD BYPASS MADE BY GAM 11-05-76 

INTERSECTION DELAY- ANALYSIS 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

CODE MINS/VEHICLE MINS/CYCLE PERIODI MINSl PERIODIMINS) SATUR ATION 
----------------- -- ----- - ·--- ----------· --·---- -·- ·---- ----

I A 11 
A 12 

0.11 0-19 o.oo o.oo 0.1362 
0.37 5.13 o.oo o.oo o.1181 

3- ;oo · 2. 0 o;-oo -. 00 o·~- 9433--

1 
A 32 
A 33 

..__-~s--22----- , 

0,51 8e05 o.oo o.oo 0,8556 
0.21 0.21 o.oo o.oo 0.4152 

.oo el6 o.oo---· 0,00 0 • 8 5 5 2- ·- --
B 42 

lvERAGE QUEUE -sIZE --.ANA~Ysis ----------------------- ---

0.51 3,10 o.oo o.oo 0,6801 

I 
PHASE ~OVE FOR STOPPED VEHICLES FOR ARRIVALS 

CODE AT END OF GREEN PHAS E DURI NG RED PHASE 
NUMBER - LENGTHIFTl -- · NulvlBER LENGTH(FTl 

FOR STOPPED VEHICLES 
AT END OF RED PHASE 
NUMBER LE NGTH t FT l -----

I-A 11 o.o _______ 0.2 0,7 19,l ___ o,7 ____ ~19,4 
A-----12 ----i ,3 34_-y- . -o· 7;3 4-;4 11,4------
A 13 1,1 29,3 0.9 23.9 2.0 53.3 
A 32 2.5 ____ 64,0 _____ 3,5 87,6 

1---A---- 3 3 ---o • 1 3 • 7 0 • 4----11 • s---· 
I B 22 1.2 31,3 2,3 58.2 

B 42 0.1 1e.o 1.9 48,7 

I YCLE FAILURE ANALYSIS 
PHASE MOVE PERCENTAGE OF 

------- - CODE -· CYCLE FA I LURES I A 11 o.oo 

TURNING LANE CHECK 
PHASE MOVE QUEUE STORAGE 

-----··-coDE - -MAX - LENGTH 
A ll 2 76, 

6,0 151.6 . 
D • 5 - ----- 1 ? , 2-----
3 • 5· 89, 6 
2,6 66,8 

TAPER TOTAL 
LENGTH LENGTH 

88. 164, 
A 12 ____ 8,98 

---A -----13 1~.82 ·-·- 13 2 76·. e8-. --164-. 

I A 32 16,39 

-----j~ ----- ~~---- ;:~;----
A 33 2 76. 96, 172, 

I. B 42 8,39 

--P EDEST~!AN CHECK 

I 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TIME TIME TIME ADEQUATE 
---------Fr -· Fr---FPs---- sEcs sEcs - - sEcs-- sEcs -------

1 
_, ND 

I 
I 
I 
I 

OF PRr)GRAM 
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.EOKUK NEW BRIDGE EVA LUATIO N 7 TH ST (US13nl & EXCHANGE ST 
IAI N ST BRI DGE LOCATIO N WITH CBD BYPASS MADE BY GA M 11-05-76 

rAs re-CON DI TTON S -01) ~ - r RAFFI c- MOV EMENT ooG - DHV- TRAF FI C--
·ycLE LENGT H = 4 51S ECS 12 EXC HANGE ST SB ******************** ~ 
~E TRO POPULA T I ON= 7 5000 .22 7 TH ST US 13 6 WB --------*j ½l tN \_ .J * 

~

EAK HOUR FACTOR = - Oe85 - 32 EXC HA t'-J GE ST NB - *-" ~ -* 46J * 
AS E YEAR = 197 5 42 7T H Si US1 36 EB * * v * 
ES I GN YEAR = 2 0 00 * * .5"" * 

~REA -= - FR INGE I - -- • 

I 
* # * ~~ r -- * 

I ;_ ~:; --~-~I~ 1-:-
lNPUT DATA . ' 

***** **l* *** *** ** ~ * * 

OVE - --- --1)ES I GN - FACTORS - URN S ·--wrDT 1-1 --·-N1URN --c 1-1 AR r - 7 NTE RSECT I ON- SK ET c~-
CODE K D T LB DSL DHV R L APPR EXI T L ANG COD E **************** ** *~ * 

I 12 10• 50. 4• O. C 50. 20. 10. 12• 12• 1 o. 2 * 35' 1 * 
1h 2- 1 o. 5 o. - 4-.--0 . - c--4-70 . - - 1 .--i-.- --24-.- 2 4. ~ --o .-------- -.,----~ ii' 

32 10• 501 4. o. C 245• 16e o. 12• 2 4 . 1 90• 2T *---142 10• 50. 4e 0. C 675• 30. le 24• 24. 2 o. 2 : - * -------, - !f:..:.42'1 - * 
24' * ii 

* - , ~ ---i 
I * __ ~_:-_-_-"'-_ _,__ <:I> ~ 

I * ll 1:;' * 'JS' 
- -· -- - ·--· · 

************* ***** **· 
OUTPUT DATA 

-,- HASE- MOVE ,._-;c---G7 C- RAT I o--sE RVI CE -cAPACI TY-V 1c- s ERV! CE- YEAR -Dsl- ANNUAL -
CODE RATIO REQD USED EXIT VOLUM E RATIO LEVEL EXC EE DED GR OwTH 

A ___ 22 0. 0 4 0. 2 2 0.51 0.21 1098. 1318. o.36 A 2030 21 8 99 
--A 4z --· o. 0 4- 0 ,:?6 c.51 - o .zi- --- 946 -. - 1135. ---0.59 · --A---2012 ---- - 2,9 0 3 I B 12 0.07 Oe06 0.39 0 .02 316. 379. 0,13 A 2067 2.s11 

- B 32 _0. 0 7 0127 Oe38 0.07 343. 412, 0.59 A 2012 2e896 
- v lC RAT I.O= ---o. 500 -- , OVE~AL L- ! NT E~ SECT! ON·) 
~ ************ ******-!~**** ** 
• PHASE A * * PHASE 8 * --* ****** ****** ---************* _________________ __________ _ _ 

a: J_ ,l : : I t=: 
-~ ~:T -:-: -=i~t =----------------------~----
~ *********************************** *~ 

* G/C= 0.51 * * G/C= 0.38 -* * 

-I* G= 23. *A= 2.* G= 17. *A= 3,* ********* ~*************************** _______________________ _ 

I 
I 
I 
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.EOKUK NEW BRIDGE EVALUATIO N 7TH ST (US136l & EXCHANGE ST 
1AIN ST BRIDGE LOCATIO N WITH CBD BYPASS MADE BY GA M 11-05-76 

:NTERSECTION DELAY - ANALYSIS 
PHASE MOV E AVERAG E DELAY TOTAL DELAY CONGESTION DISSIPATIO N DEG REE OF 

CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINSl PERIODlMINSl SAT U~ATION 
------ --- ----- ------ ----- ·- --------

A 22 Oel3 0.79 0,00 0,00 0,3555 
A 42 0.20 1.74 o.o·o _____ o.oo o.5944 

- - - s--i-2 -.T 6 -.io -.oo 0e00 Oe 1316 
I B 32 0.29 o.s9 o.oo o.oo 0.5940 

\ vERAGE QUEUE SIZE ANALYSrs -
DHASE MOVE FOR STOPPED VEHICLES FOR ARR IVALS FOR STOPPED VEHICLES 

I CODE AT END OF GREEN P~ASE DU~ I NG RED PHASE AT END OF RED PHASE 
NUMBER ___ LENGTH ( FT ,--·-NUMBER LENS TH ( FT r- NU~B ER - LENGTH ( FT J ----

2,4 1.4 36,1 1.5 38.5 I~--: -----z ~ ------g: ~----1 o.-s 2 , o- --- 51 • 8 ----·r. 5 ---------6 2. 7 

B 12 o.o 0.2 0.3 9.6 0,3 9.9 
I- B 32 Oe4 

"c YCLE FAILURE ANALYSIS 

11.1 1.8 48.5 2.3 59,6 

TURNING LA NE CHECK 
PHASE ~OVE PERCENTAGE OF 
~-----c□DE -- -eye LE FA I LURES 
I A 22 0 • 09 

PHASE MOVE QU EUE STORA GE TAPER TOTAL 
CODE-- ~AX -- LENGTH TEN GTH LENGTH 

A ----'4 2 ____ 2. 8 6 

1--s 12 o.oo---· 
B 32 3e67 

jfEDESTRIAN CHECK -I PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 
WALK LA NE SPE ED TIME TI ME TIME TIME ADEQUATE 

I 
--------Fr FT ---FP s-·-sEcs ---sEcs--sEcs--sEcs -

IND 
I 
·I 
I 
I 
I 
I 
I 

OF PROGRAM 
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OKUK BRIDGE LOCATION EVALUATION - MAIN ST AND SECOND ST I NTER SECTION 
,NK -TI ~E A ST. ALTERNATE MADE ABY GA M 10-19-76 

1S I c- CONDIT I ONs---- CODE-- TRAFF1 C MOVEMENT 
1CLE LENGTH= 45eSECS 12 MAIN ST SB 
:TRO POPULATIO N= 75000.22 SECOND ST WB 
:AK HOUR FACTOR= 0e85 32 MA ! N ST NB --~ 
~SE YEAR =1975 42 SECO ND ST EB 
~SIGN YEAR = 2000 43 SECOND ST EB LT 
~EA =- CBD 

I PUT DATA 
VE . - . -- oEs I GN FACTORS URNs----wrDTH --- N-- TuRN CHART 

ODE K D T LB DSL DHV R L APPR EXIT L ANG CODE 

12 10, 50. 4. o. C 170. 59. 15, 35. 35. 2 o. 5 
2-- 1 s. 50. - 3. - - o. c -- ss. -29.- 35, - 12. -12. --1 --o.-
2 10. 50. 4. o. C 125, 24, 40, 35, 35. 2 o. 5 

43 12. 50. 3. o. C 100. o. o. 12. 22. 1 90. 22 12 - 12. 50, 3. - 0. c-- so. 6 3 • -- 0 • - 1 2 • 12 • - 1 - 0 • - -- 1 

ooo-·- oHv - rRAF FI c----, 
*it**********l* ➔~* ** *** *j \ l lLN "25""° * *-- § . 1..'9 N * - * * \ 'V' * ...q .3() * 
* * -30 * 

*~*** ***-**:*{**i~** *E :-1 
• } * i[* * po ~ • ~, • 

~ ... ~~--~;~u: ... ~-
- INTERSECTION SKETCH-
********************* 
* * 
: -.t_ t_LEJ 1.'f Z,' t3 2~; :-
* ~ -- ~t* · 1z' -,1 ' * 

* 

I 
I * ----------: r l # ft'! -----: -

' . *___ _ __ * ----------------------------------* -- ·------- --- * -

I ********************* 
TPUT DATA 

PHASE MOVE- A 1c---·-G1c- RAT IO - sERV I CE CAPAC I TY- v 7C - SERVI CE- YEAR Dst.:· --ANNUAL __ _ 

I CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 
12 0e07 0,11 0,34 0,02 535. 647, 0,26 A ___ 2066 ___ 1.756 

- A -----32 --0,07 Oe09 0,34 Oe02 - 471. - 570.---0.22 --- A- 2086 1.554 --

1 22 0.07 0el7 0,52 0,03 267. 321. 0e26 A 2045 2,576 
42 Oe07 OelO 0,52 0,03 432, 518, ___ 0,15 A 2061 ___ 2,811 

- e---43--0.01 o.os o.s2 ** ➔H --906-,--906. o.-i-i------- 2019 2.sri---

*********** ************* j c RATIO= 0.210 (OVERALL INTERSECTION) 

- PHASE A -- *--- *-- P;;ASE s- *------------------~----------1·~r-.. :: ____ ; ... 11:;-... =~----------------------------------
:f ~t ~-=~~,r;_ . -----
********l~*************************** 
* G/C= 0e34 * * G/C= 0e52 * · * 
I G = -1 5, - - * A =- 3 • *--c;-=-- -z 4-.--*-A-=- "°3• * - - ---------------:------------

** * ** ** * *** * * * * * ** * * * * * * * * * ** * ** * * * 

I 
I 
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)KUK BRIDGE LOCATION EVALUATIO N - MAIN ST AND SECOND ST INTERSECTION 
~K-TI MEA ST. ALTERNATE MADE ABY GAM 10-19-76 

~ERSECT!ON DEL-Av --ANALYS! 
HASE MOVE AVERAG E DELAY TOTAL DELAY CO NGE STION DISSIPATIO N DEGREE OF 

CODE tvlINS/VEHICLE MINS/CYCLE PE RIOD( MINS) PERIOD (MI NSl SATURATION 
--- --- -· ·- -·-·- --·----

I A 12 0.21 Oe44 o.oo o.oo 0 • 2 62 5 
.A 32 0.20 0.32 o.oo o.oo 0.2189 
--22 . 13 0.7.4 o.oo- -; oo -. 2E4 

I B 42 0.10 0.10 o.oo o.oo 0.1541 
B 43 o.o9 Oell o.oo o.oo 0.1103 

f:RAG~ QUEUE SIZE ANALYSIS 
IPHASE MOVE FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 

-cooE - AT--END -'OF GREEN PHASE - DURI NG -RED PHASE-- AT -nm OF RED PHASE ____ _ 
NUMBER LENGT H(FTl NUMBER LENGTH(FTl NUM BER LE NGTH(FTl 

LA 2 o-; o -.1 ~-6 17 ;4 - 0.7 ------18. 
A 32 o.o 0.7 o.5 12.s o.5 13.6 

1--~--22 o.o l • l o.5 12.6 o.5 13.8 
42 . -o 0.3 0~4 1 r.-s---0-.-4 2.2 

B 43 o.o 0.1 0.5 15.1 0,6 15.3 

l cLE FAILU:~E ANALYSIS ---r uRI\JING- LA NE -cHECK-- - ----
PHASE MOVE PERCENTAGE OF PHASE MOVE QUEUE STORAGE TAPER TOTAL 

t-A (ODE CYCLE FAILURES CODE MAX LENGTH LE NG TH LE NGTH 
2 o;·os 

A 32 0,01 
B 22 0,08 r ~ 42-- o. oo -· 

43 o.oo B 43 · 2 · 76, 96, 172, 

I DESTRIAW CliECK ·· 
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TIME TIME TIME ADEQUATE 
-------~ . T ·---·Fr --- Fps --sEcs --sEcs--·sEcs ---sEcs ------- --------

1 A 2 48,0 6,0 4e0 7.0 10,5 17,5 18,3 Y~S 
· A 4 48.0 6•0 4e0 7e0 10.5 17.5 18.3 Y~S 

s- 1~ 4• o-- 6•0--4, o- 7 .-0---4-.5--11. 5---26 . -6 YES _______ _ 

I B 3 40e0 6•0 4e0 7•0 8e5 l5e5 26.6 YES 

- l o- oF- PROGRA•- - ---------- ---- - - --- - -----------

I 
I 
I 
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:OKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
~~ K-TIMEA STe ALTE RN ATE MADE BY GAM 10-19~76 

~SIC .CON DITIONS · CODE --TRAFFrc - MOVEME/\IT 2000 - DHV TRAFFrc--

(CLE LENGTH = 45aSECS 12 MA IN ST SB ****************** *** 

~!~o H~~~u~:~~~~= = 7~~~~• ~~ ~!~~ ;; ~~ _ _ _ _ ___ __ _ ~~~ Pl~l~ l ~--- _; _ 
.

~ SE YE AR =1975 42 3RD ST EB(SHOPPING CENTER) * ~ '\ ~ * """"/-i? * 
ESIG N YEAR= 2000 * * /O * 
~EA =- csD - . ---- * * 

*W**********f******E* 
* 2:2z-} *~ l. .- * *-- /./5 * - r - * 

------------------.=-~ -;~ ~ _~,_:_ 
********!************ 

l,!P UT DATA 
l>vE --- ·DES I Gt\ - FAC TORS URNs ---wIDTH - N- TURN CHA RT -- INTERS ECTION SKETCrl 
:ODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ** ** ➔, - ***V1** ➔>* -ll-***** 

61. 8. 35. 35. 2 o. 5 *~ t * 
,

2 10. 50. 4. o. C 485. 
2 - 10. 5o. 4. ---0.--c 195. 
2 10• 50, 4. o. C 170. i 2 10• 50, 4a o. C 450. 

2 ~ : - ~ : - - ;; : · ; ; : --1--~ :--~--: ,I. -l4. " ----: -

1 • 6 6 • 1 s • 1 5 • 1 o • 1 * 3m 5f * 

I 

I TDUT DATA 

* .. , - - - ,7 * 

* -l b * V\ - *-
* ·~ * 

* ' * 
'"' <it'l ~ ~ -- ·- * -

********************~ 

i
ASE MOVE /:,./( ____ G/C- RAT I o---sERv·Ic E CAPAC! TY - v / C--S ERV! CE - YEAR DSL -- ANNUAL- -

CODE RATIO REQD USED EXIT VOLUME 
12 0.07 0.29 0.32 0,08 531. 643, 

- A·---- 32 -- Oe07 OelO Oe32 0.09 -- 560.--- 678, 

I 22 Oe 0 7 Oal8 0.55 0,10 607, 729. 
_ 42 0.07 Oe50 0•55 OelO 493, 591. 

RATIO LEVEL EXCE EDE D GROWTH 
0,75 A 2004 2,447 

---o • 2 5------ A - - --2069 --- 1, 7 56 
0.27 A 2039 2,918 
0,76 C 2003 2,903 

VIC RATIO= -- - 0,617 ---,ovERALL-- INTERSECTION) - -----------------

PHASE A * * PHASE B * l ******i~**** ************* 
- ********",I-** ---******* ➔~**** ..,.___ _ _______________________________ _ 
* J I r* * 1L _ l_ * 
-l ---1 .h -:- : =fi:=- :.--------
i-::*Jt.: *****:******um:mm-----------------------------
* G/C= Oe32 * * G/C= 0,55 * * 

IG= 14, *A= 3, ➔~ G= 25, *A= 3,* 
**.it****~********"**** *"-lf°*-* *-** ** * *** * *.- ----------------------------

I 
-1 
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OKUK BRIDGE LOCATION EVALUATION - MAIN ST AND THIRD ST 
NK-TIMEA ST. ALTER NATE MADE BY GAM 10-19-76 

l
TERSECTION - DECAY - ANACYSI 
PHASE MOVE AVE~AGE DELAY 

CODE MI NS/VEHICLE 
TOTAL DELAY CO NGESTION DISSIPATIO N DEGREE OF 
MINS/CYCLE PERIOD( MINS) PE RIOD(~I NSl SAT URATIO N 

------ ---------- - ·-· - --------

I A 12 0.51 3 ell o.oo O.OO 0.7540 
A 32 Oe21 0.46 O.OO OeOO 0.2505 

- ----os 2 2 o-.ro- .2 5 o; o -0-.-0-0 --;-26 73~--I B 42 o.2e le62 o.oo o.oo 0.7603 

✓ ERAGE QUEUE -s1z1: ANALYSIS 

I
PHASE MOVE FOR STOPPED VEHICLES FO R ARRIVALS FOR STOPPED VEHICLES 

_ CODE AT END OF GR EEN PHAS E DU RI NG RED PHASE AT END OF RED PHA SE 
------ - - NU MBE R - L ENGTH(FTJ NU~ BER--LENGTH(FTJ - NU MBER - LENGTH!FTl ___ _ 

I A 12 1.1 28.9 _____ 2.0 51.8 3.2 ___ 80.7 
--A 32---0.0 ,o 0 . 7 ---1s.1----o.1 - 19.-2------

B 22 o.o 1.2 leO 27.4 1.1 28e6 I B 4 2 1 • 2 3 0 • 1 2 • 5 6 3 • 2 ____ !__ • 7 9 3 • 4 

:YCLE FA!LURf ANALYSIS 
I PHASE MOVE PERCENTAGE OF 

TUR NING LA NE CHECK 
P~ASE MOVE QUEUE STORAGE TAPER TOTAL 

CODE-- CYCLE FA I LURES -------coDE MAX - LENGTH LENST W LE i'-l GTH ____ _ 
A 12 8.71 
A 3 2, ____ o,. o e a--s 2 0.-00-

■ B 42 11.65 

IDESTRIAN CHECK -
PHASE APPR CROSS HALF WALK WALK CLEAR 

WALK LANE SPEED TIME TIMt 
--------.-Fr r -- Fps---sEcs-·-sEcs I A 2 29.0 7.5 4.0 7.0 5.3 

A 4 30.0 7.5 4.0 7.0 5.6 
---s --4 s. o--6-; 0--4-. o·----7. o-·-ro ;-s I. B 3 48.0 6•0 4.0 1.0 10.5 

I 
- END -oF PR-JGR.A.M-

·I 

TOTAL PHASE 
TI ME TI ME 

IS PHASE 
ADEQUATE 

- 5 EC S-----SE CS ---
12. 3 17.2 YES 
12.6 17.2 YES 7;5--27; YES ________ _ 

17.5 27.7 YES 

-1-- --------~ --
-I 
--1 

I _ 
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EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
ANK - TIMEA ST• ALTERNATE MADE BY GAM 10-20-76 
-- -- - - --------- -- ----·- --- -----------------• 
ASIC CONDITIONS CODE TRAFFIC MOVEMENT 2000 DHV TRAFFIC 
IYCLE LENGTH = 45.SECS 12 MAIN ST SB ********************* 
IETRO POPULATION= 75000.22 4TH ST WB - --- ----- -~ \ -- N l 75 .. 

1

1EAK HOUR FACTOR = o.ss 32 MAIN ST NB *~~!l * ~oc, * 
ASE YEAR =1975 42 4TH ST EB *, '\I' * ◄ ._, * 
ESIGN YEAR = 2000 * - * 20 _ *-

~REA = CBD * * r * 

I *W*****************E* 
* JJS'j * * 

"---------------------=-- 300 =~~t~r-: 
------------------------------: _ s-o , -; ~l'l-i __ :_ 

**************** ***** 

INPUT DATA _ _ _ ·------
OVE DESIGN FACTORS TURNS WIDTH N TURN CHART INTERSECTION SKETCH 

CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE ******** ~1********** 

1-}~ - ig: -;g: ::-- g: 2-- ~~;: i~: - ;:--~!: ~;: --f --g:---- ;---:--- -,--1--·1-- : 
3 2 1 o. 5 o. 4. o. c 4 8 5. 4. 1 o. 3 5. 3 5. 2 o. 5 * f d!rz' zq' P 

1~2 __ l O . _ 5 0 • _4 . _ o • __ c_ _465 • _ l l e __ 2 5. _ 24._ 12 •- _ 2 __ 0 • ___ l ___ * 
*~' 

!.!.:.... '¼'' * ~ * * I *-. ·- ... ~~ --: 
. l IPI ~ * 

I * 
.... M', ~ ____ .. 

>-4"' -II 

********************~ 
__ OUTPUT_ DAT A 

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO WTH 

_ A 12 _ 0.01 0.37 0.44 _0.24 __ 12a. _ __ a81. _____ o.69 __ A _____ 2001 _ 2.sao 
A 32 0•07 Oe29 0•44 Oe22 734• 888• Oe55 A 2017 2•447 IB 22 0.01 Oe36 Oe43 0.22 475. 538• o.73 A 2007 2e863 

_ B ___ 42 ____ 0e07 0.35 Oe43 Oe35 565. _:._677. _ ___ Q_.69 __ A ___ 2007 2a855 
VIC RATIO: Oe661 (OVERALL INTERSECTION) 

I************ ************* 
_ __ PHASE A * . _ * PHASE B * 

************* ****jl******* 

\ i~7 re: : ◄} : 

-•- -_[ :_. _:~TT :_ 
' ************************************ 
* G/C= Oe44 * * G/C= Oe43 * * -1-G= __ 20. *A= 3e* G=--1 9. _ *A=_ 3•*- ---- --- --------------

************************************ 

I 

I 
Exhibit ll-0-3 Page 1 



EOKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 4TH ST 
ANK-TIMEA ST. ALTERNATE MADE BY GAM 10-20-76 

NTERSECTION DELAY ANALYSIS 
I PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 
_______ CODE MINS/VEHICLE MINS/CYCLE PERIODIMINS) PERIOD(MINSl SATURATION 

j A 12 0,31 2,39 0,00 o.oo 0.6865 
A - 3 2 _ __ _ __ o. 2 3 _ _l ,42 o.oo - o. 00 _ o. 545 9 

I 
B 22 0,33 1,63 o.oo o.oo 0 • 733 6 
B 42 0,36 ·2, 12 o.oo 0,00 o.6858 

- - . 

WERAGE QUEUE SIZE ANALYSIS I PHASE MOVE FOR STOPPED VEHICLES 
CODE AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 

NUMBER LENGTHIFTl 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FT) NUMBER LENGTHIFTl 

1-· _ }.____ 12 __ O • 7 ______ 18 • 8 --~- ______ 2 • 1 _ .. 5 3 • 0 ____ 2 • 8 ________ 7 l • 8 
A 32 0,3 8,2 1.6 42.4 2.0 50,7 

I 
B 22 leO 25.2 2.e 10.1 3.a 95,9 

___ B __ 42 ___ O • 7 ____ 18 • 1 __ _ l,6 ____ 41,6 2,4 _____ 60,3 ___ _ 

CYCLE FAILURE TURNING LANE CHECK 

I-F:HASE _ MOVE 
CODE 

. A 12 
--- ~-____;3 2 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

3,91 

__ PHASE __ MOVE QUEUE STORAGE TAPER TOTAL 
CODE MAX LENGTH LENGTH LENGTH 

--~1,25 ______________ _ 
I B 22 

B 42 

IEDESTRIAN CHECK 
PHASE APPR CROSS 

_______ WALK 
FT 

A 2 30, 0 I 
---'A ___ 4 __ 36 • 0 

B l 48,0 
B 3 48e0 I. 

I ----
END OF PROGRAM 

I 
I 
I 

--t 

I 

6,40 
7.47 

HALF WALK WALK CLEAR 
LANE SPEED __ JIME _ TIME 

FT FPS SECS SECS 
6•0 4e0 7,0 6e0 

---6 • 0 -- _ 4 • 0 ____ 7 • 0 --- 7 • 5 _ 
6•0 4,o 1.0 10.5 
6,0 4e0 7e0 10,5 

TOTAL PHASE IS PHASE 
TIME TIME ADEQUATE --
SECS SECS 
13.0 22.1 YES 
14,5 _ 22.7_ YES 
17.5 22,2 YES 
17.5 22.2 YES 

Exhibit JIT-0-3 Paqe 2 
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:OKUK BRIDGE LOCATION EVALUATION - MAIN ST AND 5TH ST 
\NK-TI MEA ST ALTER NATE MADE BY GA M 10-20-76 

,sIC- CO NDITIONS CODE--TRAFFIC MOVEMENT 2000- oHv-· TRAFFIC--
~CLE " LENGT H = 60.SECS 12 ~AIN ST SB ***** **************** 
t TRO POPULATI ON = 75 000.22 5TH ST WB *j .SJ~ lN ~ t? * 
E.6-K HOUR FACT O~ = Oe85 32 M.t..IN ST NB -· --------- * ~ ~ ~ * ~ * 
~ SE YEAR =19 75 42 5TH ST EB * l\ ") I\ * -ct ~ * 
t sIG N YEAR= 2000 * * 5 * 
REA- = CBD - --- --- - *- ( - * -

*W*****************E* 
* 7() j * * 

--------------------: - /4Q .. -: ~ ~1-~c= -
- --------------- ----------------: - - 2~ t ; ~, .S - - :-

**************** ** *** 
f PUT DATA 
l)vE -- - DESIG~- FACTORS --·--· ToRNs-- W"IDTH - N- TuR r·r CHART IN TE RSECTION SKEic r-1 ~· 
:ODE K D T LR D SL DHV R L APP R EXIT L ANG CO DE ****·**f-1' ** ***j;J**** **-it 

-

2 10• '10. 4. o. C 720. 10 . 10. 35. 35. 2 O• 5 * I ~9' n * 
2 ·-10. :.;o. 4. -- 0.- c -215. 32. -- 2. - 12·. - 12. 1 --0.--1--*--
2 10 • 5 C, 4 , 0 • C 6 0 5 , 1 • 3 • 3 5 • 3 5 • 2 O, 5 * L . I ~, I ? d ' I I * 

42 101 501 4. O. C 230, 9. 30. 12, 12• 1 0, 1 * T t - -~- A~ 

* J ,Z'I, * 1· .. --•·* -- -.. 

* 
* 

v1 24' ) :-
,,,9• ~ * * 1•1' ~ ., * 

I TPUT DATA 
·PHASE MOVE 

***** ********~**** *** 

A/C -- G/C RATIO - SERVICE " CAPACITY-- vie-- SERVICE- YEAR DsL - ANN UA L--

I CODE 
12 

- A·---32 

RATIO REOD USED EXIT VOLUME RATIO LEVEL EXCEEDED GRO~T H 
0.05 0.44 0.48 0.31 791, 957. Oe75 A 2004 2.643 

-- o.os o.34 o.4s o.31 -- 865, - 1047. ---- o.5e ·---A·-,----2014 ---- 2.5 8 0 

I 22 0.05 0128 0.42 0.12 326. 391. 0,55 A 2016 2.716 
42 

-v / C ~ RA T I O = 
0.05 o.3s 0.42 0 .12 253. 303. o.76 c 2003 2.s11 

0 • 669 - ( OVERI\Ll:' - I MT ER SECT I CN )· 
******* ****** ************* 

'

PHASE A * * PHASE B * 
- *********** ___ ************* 

-i-~h1rr-: ---=~-11+=--=------
*4 * *--1. lT * 
• * * ' * --.***** ****************************** 
* G/C= 0148 * * G/C= 0.42 * * 

i G= 29. *A= 3.* G= 25e *A= 3e* 
- ***** ****~************************* 

I 
I 
I Exhibit lIT-D-4 Page 1 



I
OKUK BRIDGE LOCATION EVALUATION - ~A I N ST AND 5TH ST 
NK - TI ME A ST ALTERNATE MADE BY GAM 10-20-76 

IT ER SECT I ON---OE LAY- ANAt YS r-s 
PHAS E MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATIO N DEGREE OF 

CODE MI NS/VEH ICL E MINS/CYCLE PER!OD(MINSl PERIOD(MINSl SATURATIO N 

I A 12 0.39 4.79 o.oo o.oo o.1s21 
A 32 ____ ~0.26 2e66 O.OO 0e00 o.5777 

--.- B-----22 0.31 -.7. 1 0e00 - . oo • 548 ~--1 B 42 0.55 2el2 o.oo O.OO o.7575 

VERAGE QUEUE SIZE ANALYsrs ---- -

IPHASE MOVE FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
CODE AT END OF GR EEN PH ASE DURI NG RED PHASE AT END OF RED PHASE 

- NUM BER ---· LENGT l--1 (FT l --NUMBER L ENGTr1 ( FT J- NUMBER - L ENG TH ( FT l ----

L:--- ~~- 1.1 28.5 3.1 77.9 4.2 106.4 
---0;3 ---- 9~9 - .6-- 65.4 ---- 3.0 - 75.3 --

s 22 0.3 8.3 2.0 52.0 2.4 60.3 I 8 42 1.1 29.6 2.2 55.6 3.4 85.2 

:YCLE FAILURE ANALYSIS 

IPHASE MOV E PERCE NTAGE OF 
--- -- cooE CYCLE FAILURfS 

A 12 8.39 

TURNING LANE CHECK 
PHASE MOVE . QUEUE STORA GE TAPER TOTAL 

CODE - MAX -LENGTH LENGTH LENGTH --- ·- ·----

I 
. A 32 1.44 

- s 2 .13------- ----------------------
9 42 9.40 

'

DESTRIA~ CHECK -
PHASE AP?R CROSS HALF WALK WALK CLEAR TOTAL PHASE 

WALK LANE SPEED TIM E TI ME TIME TIME 
IS PHASE 
ADEQUATE 

--------Fr T--·-FPS ·- - sEcs -- sECS --SECS - sEcs- ---1 A 2 28e0 7.0 4e0 7e0 5.2 12.2 31.8 
A 4 28e0 7•0 4e0 7e0 5.2 l2e2 3le8 

1 4 s. o --· 5-. 0--4 .-o--- -. o--ro. s-=- - 1 7. s --2 s. 1--
3 48e0 6•0 4.0 7e0 10.5 17.5 28.l I. B 

I 

Yi::S 
YES 

Es--
YES 

- END OF PROG~A~ 

·I 
I 
I 
I 

I 
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:OKU~ BR IDGE LOCA TI ON EVAL UATI ON - MAI N ST AND 6T H ST 
1N K-T! ME A ST ALTER NATE MADE BY GA M 10-19-76 

~S IC CON DI TIO NS- ODE-- TRAFFI C-M OVEMENT 00 -0- oHv - TRA FFIC __ , 
~CLE LEN GT H= 4 5 •S ECS 12 MA I N ST SB ********************* 
hRo POPU LATI ON = 7 500 0.22 6 TH ST WB * LN l so * 
: AK HOUR FACTOR = 0.85 32 MAI N ST Ns--- j 1 .. •- * 

tSE YE /i R =1 9 75 42 6TH ST EB * ~ ~ ~ * ""' b:J * 
S I GN YEAR = 2000 * * /C, * 

R. EA =· C9D -- --. - -- · . - .[ ~I 

I *W******f**********E* 
* 3() J * * ~-------------------~-------------= ~: <~~ (~{~--

I PUT DATA 
VE ·---- DESIG N FACTORS --TuR Ns--w1DT H ___ N TURN CHAR T 

:o c, E K D T LB DSL DHV R L APPR EXIT L ANG CODE -2 10, 50. 4 . o. C 780. 4. 6, 35, 35. 2 o. 5 
2 - -10 • 5 O • - -· 4-. --- 0 .- C 125. - 40. 12.--12. 12. - 1-·- o.-· 
2 10. 5 0 • 4. 0. C 120. 1 • 1 • 35. 35. 2 o. 5 f- 10. 50. 4. o. C 105. 14. 29. 12. 12. 1 o. 1 

·1 

I TPUT DATA 

***** ** * '******* ***** 

- I NTE RS EC TI ON SKE TCH -

: *****•~-~~-{******: 

.--1 1 , 
* ~ I~,~~ * 
* --,----,-.,..-) ~ 4~ * * A , ,. , _, * 
* ' '---

~t* * y} 
IL' 

* 

·- * 
* p ;4 t4' ") * 
* ~ ·~ * 
* 

-·-- *-
***** **************** 

~ti ASE MOVE - A/c ---··-G1CRATIO-- SE RVICE --CAPACIT Y--V/ C--SERVICE -Y EAR - os ~ --ANN UAL- · 

I CODE RATIO REQ D USED EXIT VOLU ME RATIO LEV EL EXCE EDE D GR OwTH 
12 0. 0 7 0,45 0.59 0 ,3 8 1029. 1246. 0,6 3 A 2011 ___ 2.656 

- A---3 2 -- - 0 • 0 7 0 • 3 9 0 • 5 9 0 • 3 8 - 10 8 7. - 131 5 ~ ---o • 5 5 . - --A O 16 2 • 6 4 3 -

I 22 0.07 0.21 0 •27 0.05 165. 198. 0.63 A 2009 2,979 
42 0.07 0,18 0•27 0 .05 156. 187. 0.56 A 2013 3,012 

-vic-- RAT IO= o. 589 -- ,ovE RALL - INT ER SECT IO N,-------------------

PHASE A * * PHASE B * 
•

. ***** ***** * *** ** ****** * * 

~i~r1·~~~--- r-+·irim•-:----~--------
1 I * * TT * 

- * ****** ************** ** ************ 
* G/C= 0.59 * * G/C= 0,27 * * 

IG= 27. *A= 3.* G= 12a *A= 3e* 
- *********************************** 

I 
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OKUK BRIDGE LOCATIO N EVALUATION - MAI N ST AND 6TH ST 
!NK- TI MEA ST ALTER NATE MADE BY GA M 10-19-76 

IT ERSECT I ON D2LAY - ANAC YS I 
PHASE MO VE AVER AG~ DELAY TOTAL DELAY CO NGESTION DISSIPATIO N DEGREE OF 

CODE ~I NS/V EHICLE MI NS/CYCLE PE RI OD( MINS) PERI OD( MINSl SATUR ATIO N 

I A 12 Oel7 1•74 O.OO O.OO Oe6259 
A 32 _______ 0. 14 1 .32 _____ 0.00 _____ 0.oo o. 5472 

--s- 22 o. l+9- i.1 1 o.oo o~-o-o ; 6298 ___ _ I. 8 42 o.43 0.57 o.oo o.oo o.5585 

VE RAGE QUEUE S-I Z E ANAL Y SI s--- -

IPHASE MOVE FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 
CODE AT END OF GR EEN PH ASE DURI NG RED PHAS E AT END OF RED PHASE 

-----~ UMB ER- -i. ENGTH ( FT ,---Nu~RER LE NGT H ( Fr l- NlJMBER - [ ENGTH (FT,-----

62.7 L A 12 
A- .;;32 

o.s 
---0;3 

13.0 
--- s;z--- 1.9 ___ 49.6 2.5 

r ;· s 4 5 • s ----- 2 • 1 - ----5 4 ~ 1 ----

I 
B 
B 

22 
42 

0.5 
0.3 

13.3 1.1 28.3 1.6 4 le 7 
s.s 0.9 23.8 .1.3 32.6 

TUR NING LA NE CHECK :YCLE FAILURE 
■ PHASE MOVE 
~ ----coDE 

ANALYSIS 
PERC El\l TAGE OF 
CYCLE FAILURES 

2.75 
1.10 

PHASE MOVE QUEUE STORAGE TAPER TOTAL 
CODE - MAX - LENGTH -- LENGTH - LE NGTH ----

A 12 1-: 32 

B 42 
.37 

4.43 

IDESTRIAN CHECK--
PHASE APPR c~oss HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TI ME Tt~E TIME ADEQUATE 
---1-------i=-r----FT ___ FPs ----sEcs- sEcs--sEcs--sEcs -------

A 2 32e0 s.o 4.0 7.0 6.0 13.0 29.6 YES 
A 4 34.0 9•0 4e0 7e0 6.2 13.2 29.6 · YES 

--B---1 --z+ s.-o--6 .0--4-.0- - r .-0- 10 -.5 ---11. 5----15 .3 No-------1. B 3 48•0 6•0 4e0 7•0 10.5 17.5 15.3 NO 

I 
- END-· OF ·- PROGRAlv1 --

1 
I 
I 
I 
I 
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EOKUK-NEW BRIDGE EVALUATION - MAIN ST AND 7TH ST 
ANK-TIMEA ST ALTERNATE MADE BY GAM 11-08-76 

2000 DHV TRAFFIC 
/
ASIC- CONDIT CONS c·ooE TRAFF IC- MOVEMENT 
y C L E L ENG TH = 6 0 • SECS 11 MA I N ST S B TO US 1 3 6 W- R T • * * * * * * * * *·* * * t* * * * * * * * 
iETRO POPULATION= 75000.12 MAIN ST SB THRU ··--· -*]\() ~i ~LN _ /ZS- * 

IE AK HOUR FA C TOR = 0 • 8 5 13 MA I N ST SB LT * ~ -~ N * 3G o * 
ASE YEAR =1975 22 7TH ST WB * ~ \Si ". * .- * 
ES I GN YE AR = 2 0 0 0 ___ 3 2 MA I N ST NB T HRU & _ RT _ __ * _ _ * _ ~ -*-

l
RE A= CBD 33 MAIN ST NB LT TO US136 W * * f * 

42 7TH ST EB (US136lTHRU & RT *W*****************E* 
· ___ _ _____ 43 _7TH ST EB LT . -------- * 225} * _ * 

23 7TH ST WB LT : 3GS' =~ ),.,1~r: 
I ::5- -- - ~ I - -

* s * 
******** ************ 

,~~~T DAT ADES I GN ·· -,; ACTORS TURNS- - - WIDTH - N TURN CHART INTERSECT I ON SKETCH 

iODE K D T LB DSL DHV R L APPR EXIT L ANG CODE **********!Ji********* 
11 10. 5o. _ 4. o. c 225. ___ o. _ o. _ 11. 24. __ 1 __ 90 • . 23 __ * ______ [: ______ 1 ___ *_ 
12 10. 50. 4• O. C 685. o. o. 22• 24. 2 o. 1 * 
23 10• 50. 4. O. C 65• o. o. 10. 24• 1 90. 23 * 

* 
22· 

122 10 • 50 • 4. _o. c 485. 26. _ c. _24. 24. 2 - o._ ... 1 ___ * l 
4

, 
32 10• 50. 4• o. C 750. 9• o. 24• 22• 2 O• 1 * 2 

33 10, 50, 4, 0, C 35, O, 0, 12, 24, l 90, 22 .,., i .
1

13 _ 10. so. __ 4. __ o. _c __ 125. o. _ o. 11. 12, __ L _9o, __ 22 ____ * 1.:: __ _ 
42 10• 50, 4, 0, C 400, 9, 0, 24, 12, 2 O• 1 * - 1--,-.-
43 10, 50. 4e 0, C 225, 0, 0, 12, 22• 1 90. 23 * . 2'!' 1z;1,f;; 

*--- I 

* 
/21 -· * ,z, 

* w * ,z, * 
* 
* 
* 

)

~------------------ Gf' 

:******************** 
* 

_OUTPUT DATA ·----~-- _________________________ _ ----- - -----

IHASE MOVE A/C G/C RATIO SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
CODE RATIO REQD USED EXIT VOLUME · RATIO LEVEL EXCEEDED GROWTH 

_ A ___ ll 0,05 0.22 0,39 **** 404, _ 526, ____ 0,43 ___ A ___ 2020 _____ 2,903 

I
A 12 0,05 0,43 0•39 0,39 633, 759. 0,90 D 1997 2e902 
A 13 0,05 Oe6l 0•39 **** 132, 132• 0,95 - 2002 2•979 

_ A ___ 32 _ 0,05 0.45 0,39 0,43 ___ 661, __ 7_94, ___ 0,95 D 1996 ____ 2.922 _ 
A 33 Oe05 0,51 0.39 **** l44e 144. 0.24 - 2063 2e263 

1B 23 Oe05 0,07 Oel8 **** 165, 215• 0.30 A 2030 3,141 
_la ______ 43 _ 0.05 0,20 0•18 **** 198. _ 258._ ___ 0,87 ___ D ______ l996 ____ 2,903 

C 22 0,05 0,32 0,28 0.20 428, 513. 0,95 D 1996 2,854 
a<: 42 0,05 0,24 0•28 Oe43 467. 561• 0.71 A 2005 2,915 

~ / C RAT I O = _ 0 • 7 9 8 ( 0 VER A LL I NT ER S EC T I ON ) _ _ 
************* ************* ************* 
l._PHASE A * ___ * PHASE B * * PHASE C * 

-l
-~'JiiC

1
*

1
;~_ --~*nrr;~*r---~-~ _:_,_*_:_*_*_..:.,_*: _________________ _ 

=t 1 * *=t * *7 * 
* **********:*****:******m**:*****:******m:.*:****** 

G/C= 0,39 * * G/C= 0,18 * * G/C= Oe28 * * 
* G= 24, *A= 3,* G= 11• *A= 3,* G= 17, *A= 3,* 

·***!******-**-~*-*-!!.*_****!1-**2!-***-***.*****~****-i!:*~*_it-*.**ji-***:.-.....:.:.*--------------

I 
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~0KUK-NEW BRIDGE EVALUATION - MAIN ST AND 7TH ST 
'NK-TIMEA ST ALTERNATE MADE BY GAM 11-08-76 

~TERSECTI0N - DELAY - ANALYSIS 
I PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 
____ CODE MINS/VEHICLE MINS/CYCLE _PERIOD(MINS) PERIOD(MINS) SATURATION 

I A 11 
__ A ___ 12 

0.26 o.98 o.oo 
_· __ ___l • 0 0 -----~ l • 41 ___ O • 0 0 ___ _ 

O.OO Oe4277 
o. o o _ __o. 9 o 14 __ _ 

A 13 

I A 32 
· A __ 33 

1.00 2.08 o.oo 
1.00 12.50 o.oo 

___ 0.26 ______ 0.15 ______ 0.oo 

o.oo 0.9433 
o.oo 0.9444 

___ o.oo ___ 0.2422 
B 23 0.41 0.45 o.oo o,oo 0.3011 

1--~--- ;~ 1.00 3.75 o.oo 
_ _ _ l • 0 O _______ __ 8 • O 8 ------'O • 0 0 __ _ 

OaOO Oe8706 
o.oo ____ o.9441 

C 42 0e58 3e92 0a00 o.oo 0.112a 

" ERAGE QUEUE SIZE ANALYSIS 
PHASE MOVE FOR STOPPED VEHICLES FOR ARRIVALS FOR STOPPED VEHICLES 

I 
CODE AT END OF GREEN PHASE DURING RED PHASE AT END OF RED PHASE 

•-r---_ _____ NUMBER _ LENGTH ( FT ) __ NUMBER LENGTH ( Fll _NUMBER LENGTH ( FT l ___ _ 

A 11 0al 4a0 2.2 58.l 2a4 62,2 

I-{ ---i; ---- ~:~-- ---- ~~: ~ - 3.4 --··- 86.4 ___ :$,7 _____ 142, 7 ---·-
1.2 32.3 2,0 53,3 

A 32 2.4 6le6 3.7 94,6 6.2 156,2 

---;--- ~;-----~:~ -----~:: 
B 43 0.6 17,0 

0,3 ------ 9,0 -·----0.3 10,0 
o.e 22,8 0,9 24.4 
3 • 0 78.9 3,7 95,9 

, - ~-----!~----- ~·:! ----~~:i -- .9 ___ 72.9 4 • 0 -· 101.0 _ 
2.4 60.1 3,2 a2.2 

-~YCLE FAILURE ANALYSIS _ _ _ _TURN I NG LANE CHECK _ __ _ ___ _ ___________ _ ·1 PHASE MOVE PERCENTAGE OF PHASE MOVE . QUEUE STORAGE TAPER TOTAL 
CODE CYCLE FAILURES CODE MAX LENGTH LENGTH LENGTH 

__ A ___ 11 ___ 0.17 _____ A 11 __ 4 ___ 153, ____ 88. __ 24la ____ _ 
A 12 21,69 
A 13 15,82 A 13 2 76. ae. 164. I 

I 
~---32 _ 17 • 96 - -------- -------------------
A 33 Oe30 A 33 2 76, 96. 172• 
B 23 o.oe B 23 2 76. ao. 156, 
8 __ _ _ 43 ___ l 7, 71 ____ ___,B 4_3 _ _,3'---_.ll_5e 9.6a __ 2ll • 
C 22 22al4 

J __ ___ c 4-~ ____ 5_._3_2 __________________ _____ ___ _ 
PEDESTRIAN CHECK 

I 
PHASE APPR CROSS HALF ____ _ _ _ _ _ WALK __ LANE 

FT FT 

I 
-·-I ND ~Of:.J:ROGRAM 

I 
I 

WALK WALK 
SPEED _TIME 

FPS SECS 

CLEAR TOTAL PHASE IS PHASE 
T I ME _ T IM E __ T I ME __ ADE QUA T E 
SECS SECS SECS 
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EOKUK-NEW BRIDGE EVALUATION - MAIN ST AND 7TH ST 
ANK- TIMEA ST ALTERNATE MADE BY GAM 11-08•76 

------- - - -------- ---
ASIC CONDITIONS CODE TRAFFIC MOVEMENT 2000 DHV TRAFFIC 
YCLE LENGTH= 60.SECS 12 MAIN ST SB THRU ********************* 
ET RO p Op UL AT I ON= 7 5 0 0 0 • 2 2 7 TH ST W B --- -- -- * ' - \ i \_ N ~ /Z 5' * 
EAK HOUR FACTOR = a.as 32 MAIN sT NB THRU & RT *~N --~ ~L* 360 * 

/
ASE YEAR =1975 42 7TH ST EB (US136) THRU & RT * ~ \$) '\ * ..; ,,_, * 
ESIGN YEAR = 2000 - ------------ - ---------~ ___ _ * h.:) * 

,REA = CBD * * f * I :~**;; ~~*:********E: 

* 3 6 5" * § ~t~r * * 3S *fl) ~ , * 
------ - -----------------------*---- - ·- '* -- ---- -*--

* s * 
********************* 

l~0~T DAT A DEs r GN -F AcToRs TuRNs - w·i orH - N- r URN CHART IN TE RsEcT I oN sK ET cH 
CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE **•****************** 

11 2 ____ 1 0 • 5 0 • 4 • 0 • C 1 0 3 5 • 
22 10• 50. 4e Oe C 550. 
32 10• SO. 4. O. C 785• 1!+2 _10. 50. 4. 0, C .625. 

I 

22. 12. 33, 
22. 12. 22. 
8, 4. 35, 

36, _ :,, _ 24. 

35, 
24. 
33. 
12. 

2 __ 0 • --- 5 __ * -- * 
1 o. 5 * * 
2 o. 5 * * 
2 _ 0. ___ 1 _ * - . - -·- * 

* 12 ' * 
* 4i 12 I 4-2 * 
* * -·--·--
* * 
* * , * 
* i! I ********************~ 

_OUTPUT DATA ____ ------- --- -- - ---- -
--HASE MOVE A/C G/C RATIO SERVICE CAP.CITY V/C SERVICE YEAR DSL ANNUAL 

CODE RATIO REQD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 
_ _ '_A ___ 12 _ 0 • O 5 O • 7 O O • 4 9 O • 3 7 7 2 4 • __ 8 6 7 • ____ 1 • l 9 __ . f 19 8 8 2,911 

A 32 0.05 0.45 0.49 0.40 854. 1033• o.76 A 2003 2•890 
IB 22 0,05 0.59 0•41 0.28 385. 429. 1,28 F 1987 2e885 

_ 8 __ . 42 _ o.os 0.44 0.41 0.43 _ 586, _ 704 • __ ___ O • 8 9 _ _ D 1998 2. 911_ 
VIC RATIO= 1.032 (OVERALL INTERSECTION) 

I************ ************* 
_ PHASE A * __ * _PHASE B *- __________________________ _ 

~ - h _ _ *-_-_-_-_IG----------------------
~ •*~*•*H**•~***: :***jr_:1***: 

. *~ : : t ~ : . __ · __________________________ _ 
- I "***********.*******-**** TI:*-:..******* 

* G/C= 0,49 * * G/C= 0,41 * * 
~ -- G= 29, *A= 3•*- G= _ 25, _ *A= 3•* 
I ■************************************ 

I 
' 

I 
I 

Exni bit Jll-D-6 Page ,3 



EOKUK-NEW BRIDGE EVALUATION - MAIN ST AND 7TH ST 
~NK-TIMEA ST ALTERNATE MADE BY GAM 11-08•76 

- - - ---------------------------1 
~TERSECTION DELAY ANALYSIS 
I PHASE MOVE AVERAGE DELAY TOTA~ DELAY CONGESTION DISSIPATIO N DEGREE OF 

CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINS> PERlOD(MINS) SATURATION 

12 7,40 127,65 133e60 94,80 I A 
_ __ _ A _ 32 ---- 0,39 _ _ _ __ 5. 10 ------- _ 0,00 ---- o.oo 

1,1925 
___ o. 7595 

I : 22 14,41 
42 0,93 

SIZE ANALYSIS 

132,14 180,72 128,23 
9,78 0,00 0,00 

1,2793 
0,8874 

~VERAGE QUEUE 
I PHASE MOVE 
L ___ CODE 

FOR STOPPED VEHICLES 
AT END OF GREEN PHASE 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE AT END OF RED PHASE 
NUMBER LENGTH(FTl NUMBER LENGTH(FTl NUMBER LENGTH(FTl 

1._A __ 12 ___ 51,6 _____ 1292 ,o ----- 3 , 7 _ _ 9 2 • 7 _ -- -- 5 5 • 3 -~ . 13 8 4 • 8 -- _ 
A 32 1,1 29,9 3,3 83,9 4,5 113.e 

4,2 105,l 105,3 2635,4 

1-
B 22 101,1 2530,2 
_B ___ 42 _ _ 3,4 ___ 87,_4 . __ _ 3,0 ___ ]6,4 ____ 6,5 ____ 163,9 ----

CYCLE FAILURE 

t PHASE ~-;OVE 
CODE 

A 12 

ANALYSIS 
PERCENTAGE OF 
CYCLE FAILURES 

49,40 

TURNING LANE CHECK 
PHASE _ MOVE QUEUE STORAGE TAPER TOTAL 

CODE MAX LENGTH LENGTH LENGTH 

· A ___ 32 ----B --22 

___ 6,91 ___ _________________________ _ 

B 42 
56,60 
15,60 

·1 EDESTR IAN CH ECK -----
PHASE APPR CROSS HALF WALK WALK 

_______ WALK ___ LANE __ SPEED __ TIME 

·1 FT FT FPS SECS 

CLEAR 
_TI ME 
SECS 

TOTAL PHASE 
TIME _____ TIME 
SECS SECS 

IS PHASE 
ADEQUATE 

_, ND __ OF _PROGRAM _ _____________________________ _ 

I 
I 
I 
I 
I 
.I 
I Exhibit Il-0-6 
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EOKUK-NEW BRIDGE EVALUATION - MAIN ST AND 7TH ST 
ANK-TIMEA ST ALTERNATE MADE BY GAM 11-08-76 

ASIC CONDITIONS- CODE -- TR-AFFICM OVEMENT 2000 DHV TRAFFIC 
YCLE LENGTH= 60.SECS 12 MAIN ST SB THRU ****************** *** 
IETRO ·POPULATION= 75000.22 7TH ST WB _ ---- -----* ~ ~ l N l JZ5 * 
, EA K HOUR FA C TOR = 0 • 8 5 3 2 MA I N ST NB T HR U & RT * ~ '\"\j ~ L * 3 bO * 
IASE YEAR =1975 42 7TH ST EB (US136)THRU & RT * ~ \S'i ~ * - - 5' * 
ESIGN YEAR = 2000_______________________ * _ * ___/gJ_ __ * 

,REA = CBD * . * 1 - - * 
*W**************** *E* 

*3 - *II) ~ * 
* 3..S- * * 

!-- z:: , =~ ij-- ½r : 
- ------------------------------* ' s -- - ---*-

l~:~T DATADEiIG~ ~ACTOR~ ·---~~s WIDTH N 
CODE K D T LB DSL DHV R L APPR EXIT L 

112 - 10. 50. 4. o. E 1035. 22. - 12. 33. 35. 2 
22 10. ~o. 4. o. E 550. 22. 12. 22. 24• 1 
32 10. 50. 4. 0 • E 795. a. 4. 35. 33. 2 142 __ 10. _50. _ 4. _ O. E _ 625e 36. _ 6. _ 24. 12. _2 

I 
I 

_OUTPUT DATA 

********************* 

TURN CHART INTERSECTION SKETCH 
ANG CODE ********************• 

~~ -- ~--- ~ - ~ Z4 ~ ---~ 

__ ,O - ___ l _, - - I - - I ,, I 

* * 148' 
* 
* : ____ 1;1?4 f 

/ 2 • * 
12 · ~'l * 

* 
it 

ii 

ii 

* I. . I lll 

********************J 

-1 HASE MOVE A/C G/C RATIO 
CODE RATIO REQD USED EXIT 

SERVICE CAPACITY V/C SERVICE YEAR DSL ANNUAL 
VOLUME "----R-AilO- LEVEL EXCEEDE.D GRO WTH 

,_A _____ 12 0 • 0 5 0 • 5 8 O • 4 7 O • 31 839. 839. _ le23 _ F _____ l993 2,911 
A 32 0.05 0.37 0•47 0.33 999. 999, 0,79 C 2008 2e890 

1B 22 Oe05 0.53 0•43 Oe25 446. 446, le23 F 1993 2e886 
_IS _ -- 4 2 -- 0 • 0 5 0 • 3 7 0 • 4 3 O • 3 5 __ 7 31 , _ 7 3 1 • ____ o , .8 6 D ___ 2 0 O 5 ___ 2, 911_ 

V/C RATIO= le037 (OVERALL INTERSECTION) 

I************ ************* 
__ PHASE A * ----* PHASE B * _ __ _ 

*****f******* ************* ~~~1t~--;a~i------
* ==\ ' * * ' .. ► * 
I I . * . * rr. * 

- **-**-** **** ***~***-*;.;*-** **-**~.;;~*** 
* GIC= Oe47 * * G/C= Oe43 * * -1 _G = 2 8 • _ *A= 3 , * G = ___ 2 6 • _ * A :s 3 • * 

************************************ 

I 
I Exhibit JlI-D-6 
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:OKUK-NEW BRIDGE EVALUATION - MAIN ST AND 7TH ST 
~NK-TIMEA ST ALTERNATE MADE BY GAM 11-08-76 

~TERSECTION DELAY ANALYSIS 
I PHASE MOVE AVERAGE DELAY TOTAL DELAY CO NGESTION DISSIPATION DEGREE OF 
_____ CODE _ MINS/VEHICLE _ MINS/CYCLE _ PERlOD( MINS) PERIOD(MINS) SATURATION -

I A 12 10.36 178.72 156.22 110.85 1.2327 
__ A 32 _o ,43 1_74 0. QQ __ 0100 _____ 0.1as1 

I 
B 22 10.40 95,35 155,87 110160 1.2320 
B 42 0,73 7166 0,00 o.oo 0.8545 

- ·-·- -- ·-- --- - -- ------------------------
,VE RAGE QUEUE SIZE ANALYSIS 

I PHASE MOVE FOR STOPPED VEHICLES 
=---- CODE - AT END OF GREEN PHASE 

NUMBER LENGTH(FTl 

FOR ARRIVALS FOR STOPPED VEHICLES 
DURING RED PHASE - AT END OF RED PHASE--
NUMBER LENGTH(FTl NUMBER LENGT~(FTl 

L A 12 ___ 70,6 ---176615 -___ __. .6 ___ 92 .5 ___ 74.3 ----- 185910 
A 32 1,4 35,8 3,4 86,4 418 122,3 

1-
B 22 75.2 1882,1 4,2 10612 79,5 1988.3 
8 ___ ~2 2,5 ____ 62.7 _____ ,9 __ 74.3 5.,4_ 137,l ___ _ 

CYCLE FAILURE ANALYSIS 
L PHASE_ MOVE PERCENTAGE OF 
I CODE CYCLE FAILURES 

A 12 49140 
~ 32 ___ 12,62 
I B 22 56160 

B 42 15,60 

·1 E-D-EST R 1 AN- CH ECK 
PHASE APPR CROSS HALF WALK 

TURNING LANE CHECK 
_ PHASE _MOVE QUEUE STORAGE TAPER TOTAL 

CODE ~AX LENGTH LENGTH LENGTH 

WALK CLEAR TOTAL PHASE IS PHASE 
_______ WALK __ LANE ____ SPEED _ T 1 ME _. TIME __ T lME __ J IME _ ADEQUATE ________ _ 

- FT FT FPS ·1 SECS SECS SECS SECS 

_JND _OF PROGRAM _______________________________ _ 

I 
I 
I 
I 
I 

Exhibit TI-D-6 Page 6 



~OKUK NEW BRIDGE EV ALUATIO N BA NK ST & 4TH ST 
, NK-TI MEA ST BRIDGE MADE BY GA M 11-05-76 

ASIC CONDITIONS CODE--TRAFFIC · MOVEMENT-
YCLE LEN GT H= 451S ECS 22 4TH ST WB 
ETRO POPULA TIO N= 75000132 BAN K ST - US61 NB 
EA K HOUR FA C TOR = 0 1 8 5 4 2 4 TH ST Es- - ----
ASE YEAR =19 75 

1ESIG N YEA R = 2000 

2 0 0 o- DH V TR AF F I C -
********************* 
* Nl * 
* - *- /ti * 
* * 4 ..?cJ * 
* * "'4 * 1REA = FRING E -------------------------*- *" * l *W******** ******** *E* 

: /I j : -;:r 1 -(: 
I ______ ;_-:_: __ ;~~ I~ ~1-: 

**************** ***** 
DATA INPUT 

OVE 
CODE 

- -- DESIG N 
K D T 

FAC TORS . 
LB DSL DHV 
o. C 4401 

- o, C - 675, 

R 
UR Ns ·--wIDTH .. 

. L APPR EXIT 
N TUR N 
L ANG 

CH ART - I NT ERS ECTIO N SKETC H 
CO DE **********1********** 1~ 4.0 ~ , 

122 101 so. 41 
10. 50. -4. 
10. 50. 41 

2 I 01 12. 12. 1 o. 2 * \, \ r , * 
l 8 --- * -" -- t\1 ?Sf/~ -- * -3 2 271-- 3.-- 40, 40, 2 o. 

42 O, C 265, o. 4, 12. 12. l 01 2 * 

I --;1 ~=i ; - --- ~i: 
. * I :---

I 
OUTPUT DATA 

* 
* 
******************** 

'

HASE lv10VE - A/C ---G1c - RATIO ' ---sERVICE- cAP .A. CITY '"- V/C-- sE RVICE -yEAR DSL -- ANNUAL _ 
CODE RATIO RE Qr USE D EXIT VOLU ME RATIO LEV EL EXCE EDED GROWTH 

A __ 32 0,07 Oe36 0,46 0,25 866, 1100, Oe61 A __ 2009 2e903 
- B 2 2 - - O • O 7 O • 3 2 0 • 4 l O • '.3 O - 5 6 5 • - 6 7 7 • - ·- -o • 6 5 ~-A 2 O O 9 - -- 2 • 9 O 5 

1B 42 0,07 0,20 0 ,41 011 8 530, 636. 0142 A 2024 21889 
/C RATIO= 01587 (OVERALL INTERSECTION) 

- * * * *** * ***** * * * ** * * * ** ** ** --·--------------------------------
~ PHASE A * * PHASE B * 
It****** ****** ************* 

_ *____ - 1--- * ---*-- ----- l_--* 

i~--jl: :_t ►•-=.----
* --1 * * * 

. ****** ****** ******** *** ************* 
--L · G/C= 0.46 * -·--*- G/C= 0,4-1 * ---*-----------------~------

* G= 21• *A= 31* G= 181 *A= 31* 
J ************ ** ➔~********************* 

I 
I 
I 

. Exhibit JII-0-7 Page 1 
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EOKUK NEW BRIDGE EVALUATION BANK ST & 4TH ST 
ANK-TIMEA ST BRIDGE MAD:: BY GAM 11-05-76 

\ 

NTERSECTION DELAY - AI\JAl:YSI 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINS) PERIOD(MINSl SATURATION 
--- --- ·-·--·- - -- -- ---- -- - -------- --- -· ---- -

A 
B 

32 0.23 2.00 0,00 o.oo 0,6134 
22 _____ 0,26 1,43 ____ o.oo _____ o.oo o,649~ 

----n---i+z 0,19 . -63- o-.oo o.-oo-----o,47.62 ___ _ 

~VERAGE QUEUE SIZE ANALYSIS 
--PHASE -- MOVE - FOR STOPP::D VEHICLES - FOR ARRIVALS FOR- STOPPED VEHICLES ____ _ 

CODE AT END OF GREEN PHASE DURING RED PHASE AT END OF RED PHASE I NUMBER LENGTH(FT) NUMBER LENGTH(FT) NUMBER LE ~GTH(FTl __ _ 

A 32 0,4 12,4 2,2 58,2 2,7 70,6 

I-~---!~------~-:-t----·--1;: ~---
3 ~ ~---~·6: ;-- ---~: ~ ---------;-~: i· 

~CLE FAILURE ANALYSIS TURNING LANE CHECK 
I PHASE - MOVE ___ PERCENTAGE OF PHASt - MOVE. OUEUE - STORAGE - TAPER -- TOTA 

CODE CYCLE FAILURES CODE MAX LENGTH LENGTH LENGTH 
A 32 __ 2.86 

1--r----!~ - ~:~; 

l ='.DESTR!AU CHECK 
P~ASE ADPR CROSS 

WALK 

I 
-----FT -

I ND OF PROGRAM 

I. 

I 
I 
I 
I 

I 
I 

HALF WALK WALK CLEAR TOTAL 
LANE SPEED TIME TIME TIME 

-- FT - ---F PS -- -S EC S -- S EC S -- -s EC S 

·---------------

PHASE IS PHASE 
TIME ADEQUATE 

- SECS ----------------

·-
Exhibit Il-D-7 Page 2 



:OKUK NEW BRIDGE EVALUATION TIMEA & 4TH ST 
~NK - TIMEA ST BRIDGE ~ADE BY GAM 11-05-76 

ASIC CONDIT! ONS ---- CODE --TRAFFic-· MOVEMENT 
YCLE LENGTH= 45,SECS 12 TIMEA ST SB(US136l 

2000·- DHV- TRAFF I c--
****************** ** • 

ETRO r ~PuLAT IO N= 75000.22 4TH ST wB *j l LN * 
EAK HOUR FACTOR = 0,85 42 4TH ST EB - * ~ ~ ~ * Zi>S- ~ 

,ASE YEAR =1975 * '}. * ◄ * 
lES!GN YEAR = 2000 _ ____________________ * . * /85 * 
1REA = FRINGE -- - * -- - *-- r- -- * 

*W*****************E * 
* * .. 255 --* -
* %,,. * 

*

* * 20 * «'-

- -----------------------------------------: ·****** *);~** *** ** ** * 

I NPUT DATA 
l10vE - -DESIGN 
CODE K D T 

FACTORS - --ruRNS - w1DTH ·-- N- TURN CHART -- INTERSECTION SKETCn -
LB DSL DHV R L APPR EXIT L ANG CODE ****************** *** 

40' 

1-12 10. 50, 41 
2 2 - - 1 0 • 5 0 • -- 4 • 
42 10. 50, 4. 

.o. - c - 450.- 0, ·41. --24, ·12. -·-1 ---- 0. --2--*·----- J ,I - • 0, C 470, 2, 2• 40, 40, 2 O, 18 * g ---* 
0, C 275, 7, 0, 12, 12, 1 0, 2 * ~ * 

I * 
* IZ' · * -- ~...,l,--,2.-:-, -~! * 

3?.'j -¥ 
!: i 

I --- -------=----W---1 ******************** 
OUTPUT DATA 

- 0 HASE MOVE A/C --G/C RAT to·--- SERVICE - CAPACITY--v;c---sERVICE· YEAR - DSL 

I CODE RATIO ~EQD USED EXIT VOLU ME RATIO LEVEL EXCEEDED 
A ___ l2 0,07 0,25 0•42 0,24 790, 1003, 0,47 A __ 2018 

--g 22 -- 0,07 0,27 0•45 0,25 - 756, --- 907, 0-,50---A- -- 2018 

l B 42 0,07 0,22 0,45 0,18 568, 681, 0,40 A 2025 
/C RATIO= 0,464 (OVERALL INTERSECTION) 

- * * * * * * * * * -r.• ➔!-* * ---·-* * * * * * * * * * * ** 

- ANNUAL -
GR0 11,T r-1 

2,899 
-- 2,903 

2,8 86 

_I PHASE A * * PHASE 8 * 
********~*** ____ ************* :~~µt==: :- 11 r :---'--------

... * ____ * ---- * ---*--1 . --* * -- ""\' ---.------------------------------- ---
* * * ' * 
■************************************* 

--· - GIC= 0,42 * . *- G/C= 0 ■- 45 * *.--------------- ---------
* G= 19, *A= 3,* G= . 20, *A= 3,* 

I ************************************* 

-1 
-1 
I 

Exhibit TI-D-8 Page 1 



EOKUK NEW BRIDGE EVALUATION TIMEA & 4TH ST 
ANK-TIMEA ST BRIDGE MADE BY GAM 11-05-76 

NTERSECTION DECAY - ANALYSI 
PHASE MOVE AVERAGE DELAY TOTAL DELAY CONGESTION DISSIPATION DEGREE OF 

CODE MINS/VEHICLE MINS/CYCLE PERIOD(MINS) PERIOD(MINS) SATURATION 

A 
B 

- ·- ·---

12 0.20 1•23 o.oo o.oo 
22 ____ 0.11 1.01 _____ 0.oo o.oo 
if2 0.1 5 -· -.5 s o-;o o • o o 

SIZE ANALYSIS 

Oe4684 
Oe4957 
0.4034---

O..VERAGE QUEUE 
r· PHASE - MOVE 

CODE 
FOR STOPPED VEHICLES ___ FOR ARRIVALS - FOR- STOPPED VEHICLES 
AT END OF GREEN PH~SE DURING RED PHASE AT END OF RED PHASE 
NUMBER . LENGTH I FT) NUMBER LENGTH(FT) NUMBER LENGTH(FTl 

A 12 0.2 5e2 le7 43,6 le9 
3.3 

---2.0 

48.8 
83,9 
50.9 1-- ~-----!~----g:f ----~:~-- ,3_:-~ ---~;.:~ 

CYCLE FAILURE 
1-- PHAS E. MOVE 
I \ CODE 

A 12 

1- - s 22 
B 42 

ANALYSIS 
-PERCENTAGE OF . 
CYCLE FAILURES 

1.06 
-o,53 
o.oa 

TURNING LANE CHECK 
HASE-·MOVE QUEUE STORAGE - TAPER -~OTAL 

CODE MAX LENGTH ~ENGTH LENGTH 

i('EDESTR!AN CHECK -
• PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

WALK LANE SPEED TIME TIME TIME TIME ADEQUATE 
-------- FT-- --Fr-- FPS - SECS- sEcs---sEcs-- SECS ·---------·-----

I 
-

IND OF PR 1)GRAM 

I 
I 
I 
I 
I 
I 
-

I 
-

I Exhibit TI-0-8 Paqe 2 



~OKUK-NEW BRIDG E EVALUATION 7TH ST (US136l & BANK ST 
ANK-TIMEA ST BRIDGE ~ADE BY GAM 11-05-76 

AS I c ~ coND I TI ONS OD ~ TRAFF IC -MOVEMENT oo·o- - DHV- TRAF FI c- --
YCLE LENGTH = 451SE CS 12 BANK ST SB ********************* 
ETRO POP IJLA T ION= 75000.22 7TH ST WB -- * L' N \_ /,::/ * 
;~~ ~~~~ :~~;~R = o.es !~ ~~~Ks~T E~BIFROM BRIDGE) - - =j~ ~ : -~~5' : 

1 ESIGN YEAR = 2000 * * * 
iREA ·=- FRINGE --- ---- * --

*W**************** *E * 
* /0 j * 1- * --------------------------~--_::~-~ ~ ~[ 
********************* 

INPUT DATA 
li ovE -- DESI GN FACTORs -·--ruRNs-· "WIDTH N"TURN CHART INTERSECTION SKETCH 
CODE K D T LB DSL DHV R L APPR EXIT L ANG CODE *********J}f********** 

11 2 l O , 5 0 • 4 • 0 , C 2 0 • 5 0 • 0 • 12 • 2 4 • 1 9 0 • 2 T * --- . I; .. Io ____ * 
"22 - 10. 5o. --- 4.-- o. - c - 595, --z.·- o-.·-·z4, 24, --2--0.--2--* 1z-~l'\ * 
3 2 l O • 5 0 • 4 • O • C 4 8 0 • 3 9 • 4 7 • 4 O • 2 8 • 2 0 • 1 8 *--.--- 7/h.sr * 

1
_42_ ~~~--~ o. C 4101 o. ~. 24, _ 24, 2 ~ -~- -:# _________ zt : 

*N y' * * _ .... _____ _,_....... ,,---+- * 1-----------------------:-
* -II 

' UTPUT DATA 

"* -- --- i' 

********************i 

- 0 HASE MOVE - A /C G7C- RAT Io--· sERVI CE"-C"APAC I TY - '7 /C - s ERV I CE -"YEAR "DSL ___ ANNUA"L::-1 CODE RATIO REOD USED EXIT VOLUME RATIO LEVEL EXCEEDED GROWTH 
A 22 0,07 0,27 0,45 0 ,27 974, 1168, 0151 A ___ 2017 2,916 

- A -- - 4 2 - - 0 , 0 7 0 1 1 9 0 • 4 5 O , 1 8 - - 9 6 5 , - 11 5 8 , --o • 3 5 - --· A . 2 0 3 O ----2, 91 2 

1B 12 0,07 0.02 0,42 0,00 341. 409, 0,05 A 2102 2,811 
B 32 0,07 0e26 0 ,42 0,07 786, 9981 0148 A 2017 21897 

- v-;crRA TIO= 0.-4 5 l ___ (OVEqA L L--- y NT ERS ECT I ON l 

_.************ 
PHASE A * __ *PHASE B 

- ****** ****** - ************* 

************* 
* 

* l~ * * I __ * 
• - .. ~ * --~*~ t=-* 

.----=,* t ~ : : ~7iF **~ ------------------

- ************************************ 
* G/C= 0e45 * * G/C= 0,42 * * 

_II G = 2 0, * A.= ·3 , ➔~ G = 1 9, *A= 3 • • 
I ■--ir-**********-* *************·********** .,--------- ------ ------------- -

I 
Exhibit llI-0-9 Paqe 1 



;OKU K-NEW BRIDGE EVALUATION 7TH ST (US136l & BANK ST 
~NK-TIMEA ST BRIDGE MADE BY GA M 11-05-76 

~TERSECTIO N DELAY - ANALYSIS 
PHASE MOVE AVERAG E DELAY TOTAL DELAY CO NGESTION DISSI PATIO N PEGREE OF 

CODE MI NS/V EHICLE MI NS/CYCLE PER IOD( MI NSl PERI OD( MI NSl SA TURA TI ON 
- --·-- --·--·~· ·-

A 22 0.20 1.49 O.OO o.oo 
A 42 ____ 0.1& _____ o.s3 ____ o.oo ____ o.oo 

---s --- 12 0.13 - 0 ; 03 -o.oo .o.oo I B 32 0.21 le28 0e00 0e00 

0.5090 
0,3538 

-·---0.0 48 8 
o. 4 80 9 

,VERAGE QUEUE SIZE ANALYSIS - - ·-----· ~- ·-

I PHASE MOVE FOR STOPPED VEHICLES 
CODE AT END OF GREEN PHASE 
--·-NU MBER - LENGTH ( FT l -

FOR ARR IVALS FOR STOPPED VEHIC~ES 
DURI NG RED PHASE AT END OF RE D PHASE 

- NU MBER LEN GT H( FT t · NUMBER LE NGT H(FT) 

,_ :-- ~ ~ --- __ g: ~ ---;: ~ ----- ------- -f : ~ 51,2 2.3 
35,3 -- 1.s 

57,8 
. - - --3 7 • 7 -

B 12 0,0 o.o 0,1 3,7 0.1 3,7 

I B 32 Oe2 5,7 1,7 44.6 1,9 50.4 

CYCLE FAILURE 

~~-~-~ ~g6~ 
A 22 

. A 42 

l- s --12 -
B 32 

ANALYSIS 
PE RCE NTAGE OF 
CYCLE FAILURES 

1,41 
0,13 
o.oo 
1,19 

-----·--• ---•··•··------------ --------
TUR NING LANE CHECK 

P:· IASE MOV E QUEU E STORAGE TAPE R TOTAL 
-------tODE MAX LE NGTH LE NGTH LENGT H 

IEDESTRIAN CHECK ------
PHASE APPR CROSS HALF WALK WALK CLEAR TOTAL PHASE IS PHASE 

-1 

I ND 

I 
I 
I 
I 

--

WALK LANE SPEED TI ME TI ME TI ME TIM E ADEQUATE 
T---- FT- - fps - sEcs ·-sEcs --- sEcs -- sEcs ---

OF PROGRAM 

Fxhi bit TI-D-9 Page 2 
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