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1. . 
INTRODUCTION 

Mason City is located in the far north-central portion of Iowa, ap
proximately 25 miles south of the Iowa-Minnesota state line. Because it 
serves as an urban center for many rural satellite C0111Illll1ities, Mason 
City perfonns many roles. It ftmctions both as a local and as a region
al focal point for all business, social, and civic affairs, and as a 
result, is beset with many of the inherent problems associated with 
each role. 

Cne of these problems is providing for safe, efficient, and economic
al traffic movement throughout Greater Mason City, and it was to meet 
this objective that the study was conducted. Recognizing that traffic 
safety hazards exist at various locations throughout the C0111Illll1ity, 
the city sought recoonnendations predicated upon the following analyses: 

Analysis of High-Accident Intersections. Seven high-accident, con
gested intersections designated by the city were analyzed for the 
purpose of recoonnending modifications that would reduce traffic 
safety hazards. 

School Area Safety Study. In an attempt to improve traffic safety 
city-wide, traffic movements, and the pedestrian-vehicular con
flicts at five school sites selected by the city, were investigated. 

Central Business District Traffic Safety Study. High-accident and 
highly congested intersections within the core of the central 
business district and its area of influence were analyzed and recom
mendations were made which would promote safer, more efficient 
vehicular and pedestrian movements. 

The improvements recoonnended as a result of this safety study are 
summarized, both in narrative and illustrative form, in the succeeding 
chapters . 

1 
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2. 
HIGH-ACCIDENT INTERSECTIONS 

The Mason City Safety Study included detailed analyses at seven inter
sections selected by the city on the basis of recent accident experience. 
The purposes of the detailed analysis were to (1) identify the intersec
tion characteristics which increase or influence the accident potential 
at these locations, (2) reconnnend physical or operational improvements 
that would reduce accident potential, and (3) estimate the expected ben
efits (e.g., accident reduction and capacity increase) and expected costs 
of these improvements. 

The intersections selected for detailed analysis are listed below 
and shown graphically on Figure 1. 

4th Street (U.S. 18) and College Drive 

4th Street (U.S. 18) and Illinois Avenue 

4th Street (U.S. 18) and South Kentucky Avenue 

4th Street (U.S. 18) and South Virginia Avenue 

4th Street (U.S. 18) and South Pierce Avenue 

5th Street (U.S. 18) and South Monroe Avenue 

19th Street and South M::>nroe Avenue 

Following completion of the analyses, each of the seven intersections 
was ranked according to the relative cost-effectiveness of the recannnend
ed improvements. In establishing the cost-effectiveness evaluation 
procedure, three major elements were considered: 

1. Time savings due to decreased delay (as related to increased inter
section capacity). 

2. Savings due to accident reduction. 

3. Improvement costs. 

2 
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All three of these items were computed in terms of annual dollar 
savings or cost. The cost effectiveness of an improvement was based 
upon the ratio of total annual savings (annual time savings plus annual 
accident savings) to total annual improvement cost (annual construction 
cost). The higher the ratio, the higher the cost-effectiveness ranking. 
However, it should be remembered that this cost-effectiveness ranking is 
merely a tool to be used in scheduling projects. The final decision on 
scheduling improvements should also be based on judgment, taking into 
consideration: (1) the availability of funds for the work; (2) the 
relative urgency of the various improvements; (3) the willingness of 
other public agencies to assist financially with the improvement; (4) 
the amount of lead-time needed to prepare plans; (5) the necessity for 
coordinating this work with other work in the area; and (6) the advis
ability of improving considerable segments of the route at one time. 

Table 1 contains the intersection cost-effectiveness ranking along 
with other pertinent information related to existing characteristics and 
expected improvement costs and benefits of each intersection. 

During the course of our investigations in Mason City, the issue of 
permitting right turns on the red signal indication in either the out
lying areas or the central business district was avoided because of the 
national controversy which now exists on this issue. Bv allowing drivers 
to proceed to turn right after stopping at a red signal and waiting for 
cross-traffic to clear, it was anticipated that delays to some traffic 
would be significantly reduced and capacity of intersections increased. 
However, there continues to be much discussion on the merits of this 
concept. 

Table 1 
IXTERSECTTCN COST-EFFECTIVENESS RNtGNGS 

Nurrl:ier of Estimated F.x-pected Expected 
Priority Peak-Hour Accidents Improvernen t Accident Capacity 

Intersection Rankir.g Volune ~l/72-3/73) Cost Reduction Increase 

4ui Street - South Kentucky Avenue 1 1,200 26 $1,000 10\ 0\ 

4th Street - South Pierce Avenue 2 2,050 27 22,000 25\ 10, 

5th Street - South Monroe Avenue 3 2,250 24 4,500 15\ 5\ 

19th Street - South Monroe Avenue 4 1,100 28 350 S\ 0 

4th Street - Illinois Avenue 5 1,050 12 25,000 20\ 0 

4th Street - Colle!(C Drive 6 6S0 10 68,000 30\ 40\ 

4th Street - Virginia Avenuo 1,000 14 so 0 0 

4 
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Proponents of the concept claim that it does reduce delays to right
turning traffic by nearly 50 percent without any appreciable increase in 
the number of accidents being caused by right-turning traffic. Opponents 
have stated a number of reasons why a right-tum-on-red policy should be 
prohibited . .Among these are increased vehicular pedestrian conflicts, 
increased accident occurrence, and violation of unifonnity as specified 
in the Manual on Uniform Traffic Control Devices. 

Although there have been many papers and articles written concerning 
right-tum-on-red advantages and disadvantages, few have had sufficient 
factual data to reinforce the arguments that were presented. One of the 
first technical evaluations of the right-tum-on-red concept was done in 
California by James Ray in 1956. For years, this study was the standard. 
In the 1960s, as more states and cities considered the use of right-turn
on-red, several papers were written on the subject. One such paper, pre
pared by Paul Graves in 1963, was based on opinions expressed by various 
traffic engineers throughout the country. Although sparse factual data 
was presented, this paper became a basis for many of the subsequent 
papers. 

Then, in the middle 1960s, the Institute of traffic Engineers fonned 
a conmittee to study right-tum-on-red. This study surveyed all available 
previous studies and included detailed questionnaires sent to city and 
state traffic engineers in the United States and Canada. Even with all 
existing information at hand, the Institute did not publish a report, 
presumably because insufficient information was available at the time. 

Some 25 states now permit right-tum-on-red in sane fonn--yet, it has 
never been conclusively shown that right-turn-on-red is truly beneficial 
or detrimental to traffic operations and safety. The Illinois legisla
ture has just enacted a revision to the state traffic code to pennit 
right-tum-on-red, except where othe:rwise signed. This change, however, 
was enacted before an evaluation was concluded. 

Four general policies on right-tum-on-red (RTOR) are now in effect 
in the United States: 

1. RI'OR prohibited. 

2. RTOR prohibited, except at certain selected intersections. 

3. RTOR pennitted, except at certain selected intersections. 

4. RTOR permitted. 

These policies have been enacted almost strictly on the basis of 
speculation and opinion rather than factual infonnation. Obviously, this 
basis has not been adequate, for it has yielded policies covering all 
possibilities. 

5 
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Simply stated, a uniform policy for this concept with national ap
plicability is desired. This policy nrust be based on sound supporting 
evidence. In addition to the policy itself, procedures in the fonn of 
a user's manual are needed to aid local officials in implementing the 
policy. The Federal Highway Administration is now sponsoring a study 
which will address these problems. However, until that study is complet
ed and a national standard adopted, it does not behoove canmunities such 
as Mason City to proceed with a right-tum-on-red program. 

The following pages of this section of the report contain the find
ings and reccmmendations of the detailed analyses conducted at each 
intersection. The fonnat utilized to present this infonnation is ex
plained in Table 2. 

6 
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Table 2 
INfER5ECTION PRESENTATION FORMAT 

Section 

Location 

Existing Conditions 

Existing Problems 

Reconunended Improvements 

Conments 

Improvement Benefits 

Estimated Improvement Costs 

Figure 

Explanation 

Names of intersecting streets. 

This section st.nmnarizes the existing con
ditions on each leg of the intersection 
and includes rights-of-way, street and 
approach widths, parking restrictions, 
traffic volumes and accidents, and other 
information intended to provide a com
plete picture of the intersection as it 
exists and operates today. (See Appen
dix for a more detailed discussion of 
this section.) 

Those problems which contribute to 
safety or capacity deficiencies have 
been identified during the analyses and 
are listed in this section. 

M.xiifications in the geometrics, control 
devices, or operation of the intersec
tion are suggested. 

This section contains general conments 
with regard to existing problems, the 
proposed improvements, and/or future im
provements that might be required. 

To facilitate the evaluation of recom
mended improvements, expected benefits 
are listed. Where possible, the estimat
ed increase in capacity and decrease in 
traffic accidents on a percentage basis 
are given. 

The total costs are estimated for the 
recamnended improvements. Construction 
costs are based upon llllit prices from 
typical recent contracts for similar 
state and collllty work. 

If geometric changes are recOIIIIlended, an 
illustration of the changes is provided. 
The illustrations are intended to be of 
sufficient detail so that the city can 
utilize them for preparing engineering 
drawings. 

7 
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INTERSECTIO N ANALYSIS AND RECO MM ENDATIONS 
MASON CITY SAFETY STUDY 

JUNE 1973 

I. LOCATIO N 4TH STREET (US 18) AND COLLEGE DRIVE, MASON ClTY, IOWA 

II. C::XISTI ~:G CIJ ,'JDITIGNS 

STREET CPOS S SECTION 

RIGHT 0F HAY WIDTH (FT) 

BASIC ROP~WAY WIDTH <FT) 

NU~BEA OF AP?ROACH LANES 

wIDTh 0F A?PHOA CH (FT) 
ROAD SURFACE 
MEDl MJ 

SHOLLCEH TREAT ME~T 

POS Tf G SPEEG LIMIT (~PH) 

A~ cou~T FRI ~A ) 1973 

PEOEST RIA ~ , cl!VITY 

COLLEGE DRIVE 
( NORTH LEG) 

-------------
82 

24 

LT TH RT PK 
1 

12 
BITUMINOUS 

r~ON E 

S•GRAVEL 

45 

AM 
LT 0 
THRU 0 
RT 17 
TOT 17 

NONE 08SERvEO 

TRuCI-.S AMi lrl~u til •SES 

SERVICE VO LuMt (Ll VEL Cl AND 

~iOOERA TE 

VGLU Ml /L AP l CJTY AA TIO(V/C) 200 .08 

COLLEGE DRIVE 4TH (US l 8) 
(SOUTH LFGl <EAST LEG! 

------------- -------------
82 120 

18* 24 

LT TH RT PK LT TH RT PK 
1 l 

12 12 
BITUMINOUS CONCRETE 

r, Oi'• E NONE 

U~; H lPROV ED 10'GRAVEL 

45 70 

AM AM 
LT 3 LT 0 
THflU C THRU 207 
FT (1 RT 68 
TOT 3 TOT 275 

N0 ~1 E OBSE RV ED :,JONE OBSERVED 

11Q CE RA TE 1".00ERATE 

200 .02 700 .39 

4TH (US 18) 
(WEST LEG) 

-------------
120 

24 

LT TH RT PK 
l 

12 
CONCRETE 
NONE 

10 1 GRAVEL 

70 

AM 
LT 247 
THRU 107 
RT 7 
TOT 361 

NONE OBSERVED 

MODERATE 

560 .65 

TRAFFIC C Of·i"f P.0 L STOP STOP THRU THRU 

LA ND L:~E CCMME~CIAL SE-CO MMER CIAL SW-COM MER CIAL NW •COMMERCI-L 

ACC!OE ~TS < 1172 - 3/73) SE VER ITY 

PROPE RTY DAMAGE B 
PERSO NAL INJURY 2 
FATAL £1 
TOT~L l u 

*THE SOUTH LEG TAPERS FROM 18 FEET TO 24 FEET AT THE INTERSECTION 

- - - - -
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INTERSECTION ANALYSIS AND RECOMMENDATIONS: 4TH STREET (U.S. 18) AND COLLEGE DRIVE 

III. EXISTING PROBLEMS 

l. BECAUSE OF THE HIGH SPEED OF TRAFFIC ON U.S. 18 AND THE RURAL CHARACTER OF THE AREA, IT IS DIFFICULT TO DISCERN THE LOCATION OF THIS 
INTERSECTION WHEN APPROACHING IT ON U.S. 18. 

2. THE HIGH PERCENTAGE OF TURNING MOVEMENTS FROM U.S. 18 INTO THE NORTH LEG OF COLLEGE DRIVE COMBINED WITH THE HIGH SPEED OF TRAFFIC ON 
U.S. 18, INCREASE THE POTENTIAL FOR REAR-END AND TURNING ACCIDENTS. 

3. POSTED SPEED LIMITS ON THE ENTRANCE ROADWAY (NORTH LEG) ARE CONFUSING TO DRIVERS BECAUSE THE NORTHBOUND SPEED IS POSTED AT 25 MPH AND 
THE ' SOUTHBOUND AT 45 MPH. 

4. ABSENCE OF PAVEMENT MARKINGS AT THE INTERSECTION INCREASES THE POTENTIAL FOR VEHICLE CONFLICTS. 

IV. RECOMMENDED IMPROVEMENTS (SEE FIGURE 2 ) 

. 1. INSTALL A FLASHING TRAFFIC SIGNAL AT THE INTERSECTION TO NOTIFY MOTORISTS OF ITS LOCATION. THE TRAFFIC SIGNAL SHOULD FLASH RED FOR 
COLLEGE DRIVE AND YELLOW FOR U.S. 18. 

2. WIDEN BOTH LEGS OF COLLEGE DRIVE TO 36 FEET TO ACCOMt-()DATE 12-FOOT LEFT TURN LANES.1 
3. WIDEN BOTH LEGS OF U.S. 18 TO ACCOMt-()DATE 12-FOOT LEFT-TURN STORAGE LANES. ALSO CONSTRUCT A 12-FOOT RIGHT-TURN DECELERATION LANE 
3. ON THE NORTH SIDE OF THE EAST LEG.1 
4. INSTALL LARGER STOP SIGNS (36-INCH ) TO CONTROL COLLEGE DRIVE. 
5. INSTALL A "STOP AHEAD" SIGN ON THE NORTH LEG FOR SOUTHBOUND TRAFFIC. THE EXISTING SIGN LOCATED THERE IS NONSTANDARD. 
6. ALTER THE POSTED SPEED LIMITS ON THE NORTH LEG SO THAT THEY ARE CONSISTENT FOR BOTH NORTHBOUND AND SOUTHBOUND VEHICLES. 
7. UPGRADE PAINTING PROGRAM SO THAT PAVEMENT MARKINGS ARE RE-STRIPED MORE FREQUENTLY. 

V. Cc»1MENTS 

THE PROBLEMS AT THIS INTERSECTION ARE ACCENTUATED BECAUSE OF THE HIGH SPEED OF TRAFFIC (70 MPH) ON U.S. 18. AT THIS TIME TRAFFIC VOLUMES 
DO NOT APPEAR TO WARRANT A TRAFFIC SIGNAL AT THIS LOCATION. HOWEVER, STEPS SHOULD BE TAKEN TO IMPROVE THE VISIBILITY OF THE INTERSECTION 
AND TO PROTECT TURNING VEHICLES FROM EXPOSURE TO REAR-END COLLISIONS. THE WIDENING OF U.S. 18 AT THIS INTERSECTION SHOULD BE ACCOM
PLISHED IN SUCH A MANNER THAT IT LENDS ITSELF TO THE PROPOSED WIDENING OF U.S. 18 TO FOUR LANES IN THE FUTURE. 

VI. IMPROVEMENT BENEFITS 

1. EXPECTED ACCIDENT REDUCTION--30 PERCENT. 
2. EXPECTED CAPACITY INCREASE--40 PERCENT. 

VII. ESTIMATED IMPROVEMENT COST 

$ 68,000 

1THE WIDENING AND CHANNELIZATION OF THE SOTH LEG AS WELL AS THE CONSTRUCTION OF A LEFT-TURN LANE ON THE EAST LEG ARE NOT WARRANTED ON THE BASIS OF 
VOLUME.HOWEVER, WIDENING SHOULD OCCUR ON BOTH OF THESE LEGS IN ORDER TO ALIGN THE THROUGH LANES WITH THOSE ON THE OPPOSITE LEGS. IT SEEMS APPROPRIATE 
(IN TERMS OF COSTS) TO DO THE COMPLETE WIDENING AT ONE TIME,RATHER THAN A PARTIAL WIDENING FOLLOWED BY RECONSTRUCTION AT A LATER DATE. 
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I NTERSECTIO N ANALYSIS AND RECOMMENDATIONS 

MA SO N CITY SAFETY STUDY 
JUNE 1973 

I. LOCA TION 4TH STREET (US 18) AND ILLINOIS AVENUE, MASON CITY, IOWA 

II. EXIST ING CONDITI ONS 

STREET CROSS SECTIO ' 

RIGHT OF wAY Wl OT~ (FTI 

BASIC ROA U~ AY WI DTH (FT) 

NUMB~R OF APPRO AC H LA NES 

WIDT H OF AP PROA CH (FT) 

RO /I D SUR FACE 

MEDI AN 

SHOULDER TR EAT ~ENT 

POST E8 SF EEC LI MIT (MPH) 

PARKI ~b PAO HI ~IT 10NS 
~ E~R SI CE- APP RO ACH AREA 

• -'I LCCK BEF ORE 
FAK Sl DE - ~XIT AREA 

- ;~LOC K SEVC ND 

VOLUME (PEA K HOU~ ) 

AM C0UN T FR I MAY 1973 

PEDEST RIA N ACTI VITY 

ILLINOIS 
( NORTH LEG! 

-------------
8 0 

i+O 

LT TH RT PK 
1 l 

20 

co ~JCRErf. 

NONE 

CU RB- GUTTER 

20 

NPAT 100' 
NPAT 

PKG ALLOWED 
PK G ALLO i.; ED 

AM 
LT 1 5 
THR U 7 
RT 119 
TOT 1'+1 

ILLINOIS 
I SOUTH L[ .G l 

-------------
80 

'+'+ 

LT TH RT PK 
l 

22 

CO NCRETE 

1,IOME 

CURB -G UTTE R 

20 

PKG ALL C\JEO 
PKG ALLO \J EO 

NPAT 
NPAT 

AM 
LT '+ 
TH RU 9 
RT 20 
TOT 33 

TRU C~S AND THR U BUSES 

SERVIC l VOL UME !LEVEL C) AN D 

HEAVY 

NONE NQf,Jf 

VOL UME /CAPACI TY RATI O( V/CJ 

TRA FF I C CONTRO L 

LAN D US E 

AC CtDE~TS ( 1/72 - 3/73) 

200 240 

ST OP ST OP 

NW-RESIDE NTIAL NE s Crl OOL 

SE VERITY 

,32 

4TH (US 18) 
IEAST LEG) 

-------------
66 

24 

LT TH RT PK 
2 

22* 

CO III CRETE 

NOIIJ E 

CURB-GUTTER 

35 

NPAT 
NPAT 
NPAT 
NPAT 

AM 
LT 6 
THRU 220 
RT 
TOT 

16 
2'+2 

HEAVY 

MODER ATE 

1250 

THR U 

SE - FAR M 

,32 

4TH (US 18) 
!WEST LEG) 

-------------
120 

48 

LT TH RT PK 
2 

24 

CO NCRETE 

NONE 

10'GRAVEL 

35 

NPAT 
NPAT 
NPAT 
NPAT 

AM 
LT 311 
THRU 3'+3 
RT l 
TOT 655 

HEAVY 

MODERATE 

1250 

THRU 

SW ·COMMERCIAL 

- - - - -

PROPE RTY DA!': AGE 
PERSONAL INJURY 
FATAL 
TOTAL 

9 
3 
C, 

12 

*NOTE: THE BASIC ROADWAY WIDTH OF .24 FEET TAPERS TO 44 FEET AT THE INTERS ECTION 
TO APPROXIMATELY MATCH THE ROADWAY WIDTH OF THE WEST LEG. THUS THE AP-
PROACH WIDTH FOR THE EAST LEG IS 22 FEET. ' 
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INTERSECTION ANALYSIS AND RECOf,f,IENDATIONS: 4TH STREET (U.S. 18) AND ILLINOIS AVENUE 

III. EXISTING PROBLEMS 

v. 

1. TRAFFIC CONTROL AT THE INTERSECTION (STOP SIGNS FOR ILLINOIS AVENUE) IS NOT SUFFICIENT TO EFFICIENTLY ACCOMMODATE PEAK-HOUR TRAFFIC 
VOLUMES ON ILLINOIS AVENUE. 

2. THE EASTBOUND TO NORTHBOUND LEFT-TURN r-,JVEMENT IS QUITE HEAVY DURING THE MORNING PEAK HOURS WHEN SCHOOL IS IN SESSION. 
3. THE TAPER FROM TWO LANES DOWN TO ·ONE LANE ON THE EAST LEG (EASTBOUND) IS ACCOMPLISHED IN A DISTANCE WHICH IS NOT SUFFICIENT TO PERMIT 

SAFE MERGING MANEUVERS. 
4. ABSENCE OF PAVEMENT MARKINGS AT THE INTERSECTION INCREASES POTENTIAL FOR PEDESTRIAN ANO VEHICULAR CONFLICTS. 

RECOMMENDED IMPROVEMENTS (SEE FIGURE 3 ) 

1. INSTALL TRAFFIC SIGNAL CONTROL AT THE INTERSECTION (SUBJECT TO THE RESULTS OF AN 8-HOUR COUNT TO SATISFY WARRANTS) 
2. STRIPE THE WEST LEG OF THE INTERSECTION SO THAT THE TWO THROUGH EASTBOUND LANES ARE MERGED INTO ONE LANE WEST OF ILLINOIS AVENUE. 

THIS WILL PERMIT THE CENTER EASTBOUND LANE TO BE USED EXCLUSIVELY FOR THE WEST-TO-NORTH LEFT-TURN MOVEMENT. 
3. REr-,JVE THE YIELD SIGN ON THE WEST LEG WHICH IS INTENDED TO WARN MOTORISTS OF THE CHANGE FROM FOUR LANES TO TWO LANES . 
4. INSTALL "SIGNAL AHEAD" SIGN ON THE EAST LEG FOR WESTBOUND TRAFFIC. 
5. UPGRADE PAINTING PROGRAM SO THAT PAVEMENT MARKINGS REMAIN VISIBLE THRUU~HOUT THE YEAR. 

COMMENTS 

A TRAFFIC SIGNAL AT THIS INTERSECTION WOULD SERVE THE DUAL PURPOSE OF PROVIDING POSITIVE CONTROL AND OF INDICATING TO WESTBOUND MOTORISTS 
ON U.S. HIGHWAY 18 THAT THEY ARE ENTERING THE URBAN AREA OF MASON CITY. THE RECOMMENDED LANE DISIGNATIONS ON THE WEST LEG ARE INTENDED 
TO FACILITATE THE MAJOR MOVEMENT (EASTBOUND TO NORTHBOUND LEFT TURN) AT THE INTERSECTION. THESE DESIGNATIONS ARE COMPATIBLE WITH THE 
EXISTING LANE USAGE AND MERELY RELOCATE THE THROUGH-LANE REDUCTION TO ONE LANE FROM EAST OF ILLINOIS AVENUE TO WEST OF ILLINOIS AVENUE. 
WHEN 4TH STREET rs WIDENED TO FOUR LANES EAST OF ILLINOIS AVENUE, THIS IMPROVEMENT SHOULD INCLUDE THE PROVISION FOR SEPARATE LEFT-TURN 
LANES AT ILLINOIS AVENUE. 

VI. IMPROVEMENT BENEFITS 

l. EXPECTED ACCIDENT REDUCTION--20 PERCENT 
2. EXPECTED CAPACITY INCREASE--ZERO PERCENT 

VII. ESTIMATED IMPROVEMENT COST 

$25,000 
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INTERSECTION ANALYSIS ANO RECOMMENDATIONS 

MASON CITY SAFETY STUDY 
JUNE 1973 

I. LOCATiu N '+T H STREET {US 18) AND KE NTUCKY AVENUE, MASON CITY, IOWA 

II. EXISTI NG CO ~D ITI ON S 

STREE.T CR0S~ SECTION 

RIGHT OF WAY WlDlH (FT) 

BASIC ~OADW~Y WIDTH <FT) 

WIDTH OF APPROACH (FT) 

ROAO Sl.JRFAC E. 

MEDI/; i', 

SHOU LDER TRE.AT ~EN1 

POSTE C SPEE D LIMIT l~F H ) 

PARKI NG PROHISITlO~S 
NEAR SIDE-PPPROACH AREA 

- eLC' CK BEFORE 
FA~ SlD~-EXlT A~EA 

- f, LOCK f.EYOND 

· KENTUCKY KENTUCKY 
(NORTH LEG) (SOUTH LEG) 

------------- -------------
66 66 

~'+ '+O 

17 20 

CO NCRETE dlTUMI NO US 

NONE rJONE 

CU RB -GUTTE R CURB-G UTTER 

30 30 

NPAT 1301 NPAT 120' 
PKG ALLO WED PKG IILLO ,:ED 
PKG ALLOWED NPAT 3G' 
PKG ALL OWE[' PKG ALLO WED 

p~, p, : 
LT 
THRU 
RT 
T01 

16 LT 
1'+3 THR U 

39 RT 
200 TOT 

'+'+ 
1 '+5 

91. 
283 

4TH (US 18) 
(EAST LEG) 

-------------
66 

'+8 

21+ 

BITUMINOUS 

NONE 

CURB-GUTTER 

35 

NPAT 

NPAT 

PM 
LT 65 
THRU 235 
RT 7 
TOT 307 

4TH (US 18) 
(WEST LEG) 

-------------
66 

'+8 

2'+ 

BITUMINOUS 

NONE 

CURB-GUTTER 

LT 
THRU 
RT 
TOT 

35 

NPAT 

NPAT 

PM 
'+ 7 

297 
69 

'+13 

PE 0ES T~IA ~ Ar l ll!T Y 

TRUCKS A(')[; l e1 <i ; f:L: SES 

NON[ Oa SERV EC NO~E OeSERVED NONE OBSERVED NONE OBSERVED 

MOOERATE MO DERATE MODERATE MODERATE 

sr" VIC~ VUL ~~ E (LEVfL C) ANO 
VGLU ~L/CAP~CiTY ~A TI OIV /Cl '+ 80 •'+1 500 

TWO ~hA SE ACTUATED SIGNAL 

85() ,36 900 

LAND u::,E NE-RESIDE NTIAL SE-RESIDE NTIAL SW-RESIDE NTIAL NW-RESIDENTIAL 

- - - -

ACC IC'E ..i TS ( 1/72 - 3/73) SEVERITY (CITY RECORDS) TYPE (CITY RECORDS) 

PP OPE RTy OAl"'A.GE 
PE:RSO fJAL I Ndlik Y 
~t.HL 
TC!TAL 

21 
5 
0 

2f. 

RIGHT AN GLE 
REAR ENO 
LEFT TLIR.ri 

'+ 
4 

11 

SIDESWIPE 
HEAD ON 
PEJESTRIAN 

4 
0 
0 

RAN OFF ROAD 0 
FIXEU OBJECT 1 
OTHER 3 
TOTAL 26 

-
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INTERSECTION ANALYSIS AND RECOMMENDATIONS: 4TH STREET (U.S. 18) AND KENTUCKY AVENUE 

III. EXISTING PROBLEMS 

l. THE TRAFFIC SIGNAL ON THE NORTHWEST CORNER FACING SOUTH IS LOCATED TOO FAR WEST TO BE EASILY SEEN BY VEHICLES ON THE SOUTH LEG. 
2. THE TIMING FOR THE PEDESTRIAN SIGNALS DOES NOT PROVIDE SUFFICIENT CLEARANCE INTERVALS TO ALLOW PEDESTRIANS TO CLEAR THE STREET BEFORE 

THE SIGNAL CHANGE. 
3. ABSENCE OF BACKPLATES ON THE OVERHEAD SIGNALS REDUCES SIGNAL VISIBILITY. 
4. ABSENCE OF PAVEMENT MARKINGS AT THE INTERSECTION INCREASES THE POTENTIAL FOR PEDESTRIAN AND VEHICULAR CONFLICTS. 
5. HIGH NUMBER OF LEFT-TURN ACCIDENTS HAVE OCCURRED AT THE INTERSECTION. 

IV. RECOMMENDED IMPROVEMENTS 

l. INSTALL A NEW SIGNAL POST ON THE NORTHWEST CORNER AND RELOCATE THE SIGNAL HEAD FACING SOUTH TO THIS POLE SO THAT IT IS MORE VISIBLE 
TO VEHICLES ON THE SOUTH LEG. 

2. THE PEDESTRIAN CLEARANCE INTERVALS (I.E., THE INTERVALS BETWEEN THE WALK SIGNALS AND THE PHASE CHANGES OF THE TRAFFIC SIGNAL) SHOULD 
BE EXTENDED TO PROVIDE 12 SECONDS OF CLEARANCE ACROSS KENTUCKY AVENUE AND 15 SECONDS OF CLEARANCE ACROSS 4TH STREET. 

3. INSTALL BACKPLATES ON THE OVERHEAD TRAFFIC SIGNALS. 
4. UPGRADE PAINTING PROGRAM SO THAT PAVEMENT MARKINGS REMAIN VISIBLE THROUGHOUT THE YEAR. 

V. COt+IENTS 

THE TRAFFIC VOLUMES ON 4TH STREET AT THIS INTERSECTION DO NOT INDICATE HEAVY LEFT-TURN MOVEMENTS NOR A CAPACITY PROBLEM FOR THROUGH MOVEMENTS . 
HOWEVER, ACCIDENTS INVOLVING LEFT TURNERS ON 4TH STREET REPRESENT THE PRIMARY SAFETY PROBLEM AT THE INTERSECTION. IF THIS LEFT-TURN 
ACCIDENT PATTERN CONTINUES, CONSIDERATION SHOULD BE GIVEN TO WIDENING 4TH STREET FOR LEFT-TURN LANES AND PROVIDING SEPARATE TURNING 
PHASES FOR THESE MOVEMENTS. 

VI. IMPROVEMENT BENEFITS 

l. EXPECTED ACCIDENT REDUCTION--1O PERCENT. 
2. EXPECTED CAPACITY INCREASE--ZERO PERCENT. 

VII. ESTIMATED IMPROVEMENT COST 

$1,000 
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INTERSECTION ANALYSIS AND RECOMMENDATIONS 

MASON CITY SAFETY STUDY 
JUNE 1973 

-
I. LOCAT10 N 4TH STREET (US 18) ANO VIRGINIA AVE NU E, MASON CITY, IOWA 

II. EXISTI NG C0 NDI TI Q~S 

STREET CROSS SECTIO~i 

RIGHT OF WA Y WlOTH !FT) 

BA $IC ROA DWA Y WI DTH (FT) 

NUfBER OF APPROACH LAN ES 

WIDTH OF APPROACH (FT) 

RGAC SURF 11 CE 

SHOU LDER TRE AT i• ErtT 

POSTED SPEE O LIMIT ( ~PH) 

PARKI NG FROHI6ITio NS 
NEAR SI ~E-APPROACH AREA 

-dLOCK oEFORE 
FA ~ SIDE-EXIT AREA 

• !-' LOC K ~EYO ND 

VOLU Ml (PEA K HOU~) 

P~ COUN T THL ~PY 1973 

PEDESTRIAN ACTIVITY 

TR UCKS AND Th~ U 8US ES 

VIRGINIA VIRGINIA 4TH (US 18) 4TH (US 18) 
( NORTH LEG) (SOUTH Ll:Gl !EAST LEG) (WEST LEG) 

------------- ------------- ------------- -------------
50 66 66 80 

34 3C 48 52 

LT TH RT Pl\ LT TH RT PK LT TH RT PK LT TH RT PK 
l l 2 2 

17 15 29 38 

BITUMINOUS CONCRETE CO NCRETE CONCRETE 

:IJ Ol~ E NONE NONE '+' BARRIER 

CURB-GUTTE R 4•GRAVEL CURB-GUTTER CURB-GUTTER 

25 25 35 35 

NPAT 40' NP.<H 100• PKG ALLOWED PKG ALLOWED 
PKG ALLOWED PKG ALLO WED NPAT NPAT 

NPAT 100' NPAT 40' NPAT PKG ALLOWED 
PKG ALLOwED PKG ALLO\.:ED NPAT NPAT 

PM P ~1 PM 
LT 
THRU 
RT 
TOT 

11 LT 
32 THRU 
l'+ RT 
57 TOT 

33 LT 
3't THRU 
11 RT 
76 TOT 

11 LT 
376 THRU 

13 RT 
'+CO TOT 

PM 
'+4 

357 
57 

458 

NONE OBSERVED NONE OBSERVED NONE OBSERVED NONE OBSERVED 

MO DERATE ~ODER GTE MODERATE MODERATE 

SERVI CE VOLUME (LEVFL C) AND 
VJLLI ~E/CAP~C I TY ~ATIOCV/C) 210 

STOP 

,27 170 

STOP 

,45 1250 

H,RU 

1250 

LA l~D USE 

ACCI~E ~TS ( 1/72 - 3/73) 

NE-RESIDENTIAL SE-RESIDE~TIAL SW-HWY DPT 

SEVERITY 

PROPERTY DAMAGE 11 
PE~ SO NAL INJURY 3 
F.oTA l 
TOT4L 14 

THRL/ 

NW-RESIDENTIAL 

- - - - -
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INTERSECTION ANALYSIS AND RECOMMENDATIONS: 4TH STREET (U.S. 18) AND VIRGINIA AVENUE 

II. EXISTING PROBLEMS 

l. DUE TO THE GRADE AND CURVATURE OF THE WEST LEG OF 4TH STREET, MOTORISTS ON THE SOUTH LEG OF VIRGINIA AVENUE HAVE DIFFICULTY SEEING 
VEHICLES APPROACHING FROM THE WEST. 

2. THE AT-GRADE RAILROAD LINE WHICH DIAGONALLY CROSSES THE INTERSECTION PRODUCES OPERATIONAL DIFFICULTIES AT THIS INTERSECTION. 

IV. RECOMMENDED IMPROVEMENTS 

V. 

1. PLACE A "DIVIDED ROADWAY AHEAD" SIGN ON THE EAST LEG TO WARN WESTBOUND MOTORISTS OF THE MEDIAN. 

COMMENTS 

IN ORDER TO ELIMINATE THE SIGHT-DISTANCE PROBLEM IN THE SOUTHWEST QUADRANT, MAJOR IMPROVEMENTS WOULD HAVE TO BE IMPLEMENTED AT THIS 
INTERSECTION. THESE IMPROVEMENTS WOULD INVOLVE ONE OF THE FOLLOWING: 

- INSTALLATION OF A TRAFFIC SIGNAL WITH EXPENSIVE RAILROAD PREEMPTION EQUIPMENT. 
- REMOVING OR GRADING DOWN THE EMBANKMENT IN THE SOUTHWEST QUADRANT. 
- RESTRICTING THE SOUTH LEG TO RIGHT-TURN MOVEMENTS. 

BASED UPON EXISTING ACCIDENT EXPERIENCE NONE OF THESE MEASURES APPEAR TO BE WARRANTED AT THIS TIME. HOWEVER, IF THE SIGHT-DISTANCE PROBLEM 
BECOMES A SAFETY HAZARD, ONE OF THE MEASURES LISTED ABOVE SHOULD BE CONSIDERED FOR THIS INTERSECTION. 

VI. IMPROVEMENT BENEFITS 

l. EXPECTED ACCIDENT REDUCTION--ZERO PERCENT. 
2. EXPECTED CAPACITY INCREASE--ZERO PERCENT. 

VII. ESTIMATED IMPROVEMENT COST 

$SO 
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INTERSECTION ANALYSIS AND RECOMMENDATIONS 

MASON CITY SAFETY STUDY 
JUNE 1973 

-
I• LOCATIO r, 4TH STREET (US 18) AND PIERCE AVENUE, MASON CITY, IOWA 

II, tXISTI NG C0NO ITI ON S 

STREET CROS S SECTIO N 

RI GH T UF WAY WI LJ T~ CFTl 

BASIC ROA DwA Y ~IDTH (FT) 

NUMB ER OF APPR O~ CH LA NES 

wIOT h OF APPRO ACH CFTl 

ROA D SU RFACE 

MED I/IN 

FOST EC SPEE C LIMIT (MPH) 

PAK K! ~G PRDh l Gi Tl ONS 
NEIIR Sl 0E - APP HOACH AREA 

- ~LOCK E' EFORE 
FA ~ SiDE- EXIT AREA 

- F-- LOC K BEY OND 

VOLU~;l (PEA K ;..,OUF. ) 

p r,: COUNT FFd M Y 1':75 

PEDES TH I Ai'J 1\ CTI VI TY 

TR UCKS ANG r"mu El.J SES 

PIERCE 
( NO RTH LfG) 

-------------
66 

'+0 

LT TH RT PK 
2 

20 

8 ITUM I NOUS 

NONE 

CU RB-GUTTE R 

25 

DRIVE WAY 10 0 ' 
PKG 4LLOWEO 

NPAT 30' 
PKG ALLOWED 

PM 
LT 67 
THRU 5 0 
RT 117 
TOT 231t 

LI GHT 

~,c oER ATE 

PIERCE 
CSOUTH LEG) 

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

LT 

6~ 

3 0 

LT TH RT PK 
2 

15 * 

ROAD OIL 

NONE 

UNlr;PROVEO 

25 

rJPAT 90' 
PKG ALL O,;ED 

NPAT 30' 
Pr<G ALL Ow E['i 

PM 
3'+ 

THR U 54 
RT 18 
TOT 1 0 b 

LIGHT 

MO DE RA TE 

SERV! Cf. VOL UME <Lc.V EL (, ) ANO 
VOL L'~;E. /C,1 PAC TTY ~.ATI C(V /Cl 3 5 0 ,66 21t0 • '+ '+ 

TRAFFI C CONrRO L T~O PHASE ACTUATED SIG ~AL 

4TH (US 18) 
<EAST LEG) 

4TH (US 18) 
CWEST LEG> 

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

LT 

66 

'+8 

LT TH RT PK 
2 

2'+ 

BITU MINOUS 

NO NE 

CURB-GUTTER 

35 

NPAT 

NPAT 

66 

'+8 

LT TH RT PK 
2 

2'+ 

BITUMINOUS 

NONE 

CURB-GUTTER 

35 

NPAT 

NPAT 

PM PM 
21 LT 57 

THRU 795 THRU 727 
RT 11'+ RT 19 
TOT 930 TOT 8 03 

LIGHT LIGHT 

MODERATE MOD ERATE 

1150 ,80 1150 ,69 

NE- RE SIDENTIAL SE-SE RVICE STA SW-SERVICE STA NW -SH OP.CENTER 

- - -

Accr r ENTS ( l/ 72 - 3/73) SEVE RITY (CIT Y RECOR DS ) TYPE (CITY RECORDS! 

PROPE RTY DAMAGE 23 RIGHT ANGLE 5 
Pf RSO !Jf>L IN JURY 1; REAR END 7 
Ft. TAL O LEFT TURN 5 

SIDESWIPE 
HEAD ON 
PEDESTRIA N 

T.CT ' ' 27. 
THERE IS NO CENTERLINE ON THIS LEG , SO THE AiPROACH WIDTH WAS ASSUMED TO BE ONE HALF OF THE BASIC ROADWAY WIDTH. 
DO DRIVE THIS APPROACH AS TWO LANES , PARTICULARLY WHEN ONE LANE IS OCCUPIED BY A VEHICLE TURNING LEFT . 

5 RAN OFF ROAD 
0 FIXED OBJECT 
0 OT HER 

HOWEVER; 
0
Mb%RI sTs 

-

0 
0 
5 

27 

-



-------------------
INTERSECTION ANALYSIS AND RECOMMENDATIONS: 4TH STREET AND PIERCE AVENUE 

III. EXISTING PROBLEMS 

1. LACK OF LEFT-TURN LANES ON 4TH STREET REDUCES THE CAPACITY OF THE INTERSECTION AND INCREASES THE POTENTIAL FOR RIGHT ANGLE, REAR END, . 
AND SIDESWIPE ACCIDENTS. 

2. TWO-WAY DRIVE ON THE NORTH APPROACH ADJACENT TO THE INTERSECTION INTRODUCES ADDITIONAL CONFLICTING MOVEMENTS (E.G., LEFT-TURNS INTO 
DRIVEWAY) NEAR THE INTERSECTION, THUS INCREASING ACCIDENT POTENTIAL. 

3. PARKING ON THE NORTH LEG NEAR THE INTERSECTION REDUCES THE STORAGE CAPACITY AND MANEUVERING AREA FOR VEHICLES ON THIS LEG . 
4. THE TIMING FOR THE PEDESTRIAN SIGNALS DOES NOT PROVIDE SUFFICIENT CLEARANCE INTERVALS TO ALLOW PEDESTRIANS TO CLEAR THE STREET BEFORE 

THE SIGNAL CHANGES. 
5. THE PEDESTRIAN SIGNAL ON THE NORTHEAST CORNER IS NOT ALIGNED PROPERLY WITH THE CROSSWALK. 
6. THE LONG YELLOW TIMES (FIVE SECONDS) ENCOURAGE MOTORISTS TO UTILIZE THESE INTERVALS TO "BEAT" THE RED LIGHT AND "JUMP" THE GREEN LIGHT. 
7. THE TRAFFIC SIGNAL ON THE SOUTHEAST CORNER FACING NORTH IS NOT ALIGNED PROPERLY WITH THE NORTH APPROACH. 
8. ABSENCE OF PAVEMENT MARKINGS AT THE INTERSECTION INCREASES THE POTENTIAL FOR PEDESTRIAN AND VEHICULAR CONFLICTS. 

IV. RECOMMENDED IMPROVEMENTS (SEE FIGURE 4 ) 

1. WIDEN 4TH STREET TO A 54-FOOT CROSS SECTION NEAR THE INTERSECTION TO PROVIDE SEPARATE LEFT-TURN LANES. (l) 
2. INTRODUCE ONE-WAY OPERATION IN THE PARKING LOT IN THE NORTHWEST QUADRANT. THE NORTHERN ACCESS DRIVE SHOULD BE FOR INBOUND VEHICLES 

AND THE SOUTHERN DRIVE FOR OUTBOUND. 
3. PARKING SHOULD BE PROHIBITED ON THE NORTH LEG WITHIN 100 FEET OF THE INTERSECTION. 
4. THE PEDESTRIAN CLEARANCE INTERVALS (I.E., THE INTERVALS BETWEEN THE WALK SIGNALS AND THE PHASE CHANGES OF THE TRAFFIC SIGNAL) SHOULD 

BE EXTENDED TO PROVIDE 12 SECONDS OF CLEARANCE ACROSS PIERCE AVENUE AND 15 SECONDS OF CLEARANCE ACROSS 4TH STREET . 
ti5 5. THE YELLOW TIMES SHOULD BE REDUCED TO BETWEEN 3.5 SECONDS AND A MAXIMUM OF FOUR SECONDS. 

6. ALIGN THE PEDESTRIAN SIGNAL ON THE NORTHEAST CORNER WITH THE CROSSWALK ON THE EAST LEG OF THE INTERSECTION. 
7. ALIGN THE TRAFFIC SIGNAL ON THE SOUTHEAST CORNER WITH THE NORTH APPROACH. 
8. INSTALL BACKPLATES ON THE OVERHEAD TRAFFIC SIGNALS FACING 4TH STREET. 
9. UPGRADE PAINTING PROGRAM SO THAT PAVEMENT .MARKINGS REMAIN VISIBLE THROUGHOUT THE YEAR. 

V. COMMENTS 

THE NEED FOR LEFT-TURN LANES ON 4TH STREET AT THIS INTERSECTION IS BASED UPON THE HEAVY THROUGH-TRAFFIC VOLUMES AND THE DELAY AND INTER
FERENCE WHICH rs CAUSED BY THE FEW LEFT-TURN MOVEMENTS. 

VI. IMPROVEMENT BENEFITS 

1. EXPECTED ACCIDENT REDUCTION--25 PERCENT. 
2. EXPECTED CAPACITY INCREASE--10 PERCENT. 

VII. ESTIMATED IMPROVEMENT COST 

22,000 

(l)LANE WIDTHS OF LESS THAN 12 FEET HAVE BEEN RECOMMENDED IN ORDER TO REMAIN WITHIN THE EXISTING RIGHT-OF-WAY. IF ADDITIONAL RIGHT-OF-WAY CAN 
EASILY BE ACQUIRED, THEN 12-FOOT LANES (60-FOOT CROSS SECTION) SHOULD BE CONSIDERED. 
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INTERSECTION ANALYSIS AND RECOMMENDATIONS 

MASON CITY SAFETY STUDY 
JUNE 1973 

-
I• LOC ATI ON 5TH STREET (US 18) AND MONROE STREET, MASON CITY, IOWA 

II. EXISTI NG CO NDITIO NS 

STREET c~oss SECT I UN 

RIGHT OF ~M Y WICT H !FT> 

BASIC ROA DWkY ~I DTH (FT) 

NUMB~R OF AP PRO ACH LAN ES 

~. err OF ~P PROA CH (FT) 

ROA u SURF ACC: 

MED I Af\l 

SHO ULDER TREA T~ENT 

POSTE ~ SPEE D LI MI T ( ~PH I 

PA RK I NG PRUHI BI Tio ~s 
NEAR SI DE-APPROAC H AREA 

- 5L.0CK BEFOR E 
FAR SID~· EXIT ARE A 

- 2 .. 0CK BEY ON D 

VOLUME (PEA K HOUR ) 

MONROE MONROE 
( NORTH LEG) !SOUTH LEG) 

LT 

66 

48 

LT TH RT PK 
2 

CO I\ICRETE 

NONE 

CU RB-GUTTER 

PKG ALLO WED 
NPAT 

PKG ALLOWED 
IIJ PAT 

P~l 
85 

TH RU 2 07 
RT 53 
TOT 34 5 

66 

44 

LT TH RT PK 
2 

22 

CO f-JCRETE 

NOiJ E 

CU RB-GUTTE R 

PKG 

LT 
TriR U 
RT 
TOT 

20 

ALLO WED 
NPAT 

NPAT 
\J PAT 

P1' 
117 
239 

4 
3 6 0 

LT 

5TH (US 18) 
(EAST LEG) 

94 

58 

LT TH RT PK 
1 2 

36 

B IT Uf', INOUS 

BARRIER 

CURB-GUTTER 

35 

PKG ALLOWED 
NPAT 

PKG ALLOWED 
NPAT 

PM 

5TH (US 18) 
(WEST LEG) 

58 

LT TH RT PK 
1 2 

BITUMINO US 

BARRIER 

CURB-GUTTER 

35 

PKG ALLO ',iED 
NPAT 

PKG ALLOWED 
NPAT 

Trl RU 
147 LT 
588 ThRU 

78 RT 
813 TOT 

PM 
174 
434 
126 
734 

~T 
TOT 

PM Cl: U~,T THL MAY, 1973 

PEDEST RI AN ACTI VITY NONE OBSERVE D NONE OBSER VED NONE OBSERVED NONE OBSERVED 

SE RV IC E VO LU~E (LE VEL Cl AND 
VO LUME/C APACIT Y RATI C( ~/Cl 

TR AFFIC CO NTRO L 

LAND USE 

MODER ATE MODE RA TE MODERATE MODERATE 

470 .73 47 0 , 7 6 960 ,84 .78 

sw-OPEN NW -CO MMERCIAL 

- - - -

ACCID E.i , TS (l/72 - 3/73) 

MULTIPHA SE ACTUATE D SIG NAL 

NE-C OMM ERCIAL SE- OPE N 

SEVER ITY (CITY RECOR DSl TYPE . (CITY RECORDS) 

F'R OP EH Ty DAr•AGE 
PERSO NAL IN J UR Y 
FAHL 
TOTAL. 

21 
3 
[J 

24 

RIG HT ANGL E 
REAR EN D 
LEFT TUR I\: 

3 
9 
4 

SIDESWIPE 
HEAD ON 
PEDESTRIA f\: 

't 
0 

RAN OFF ROAD 0 
FIXED OBJECT 3 
OTHER 1 
TOTAL 24 

-
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INTERSECTION ANALYSIS AND RtCOMMENDATIONS: 5TH STREET AND MONROE AVENUE 

III. EXISTING PROBLEMS 

IV. 

V. 

1. THE SIMULTANEOUS OPERATION OF THE EXCLUSIVE LEFT-TURN PHASES FOR 5TH STREET WHEN THE LEFT-TURN TRAFFIC DEMANDS ARE UNEVEN ON THE EAST AND 
WEST LEGS, WASTES GREEN TIME THAT COULD BE USED FOR THE THROUGH MOVEMENTS TO INCREASE THE CAPACITY OF THE INTERSECTION. 

2. THE TRAFFIC SIGNAL ON THE NORTHWEST CORNER FACING SOUTH IS LOCATED TOO FAR WEST MAKING IT DIFFICULT FOR DRIVERS ON THE SOUTH LEG TO SEE. 
3. THE CONNECTIONS BETWEEN THE OVERHEAD TRAFFIC SIGNALS AND THE MAST ARM SIGNAL POLES ALLOW THE SIGNALS TO SWING FREELY, THUS REDUCING 

THE TARGET VALUE OF THE SIGNALS. 
4. THE TIMING FOR THE PEDESTRIAN SIGNALS DOES NOT PROVIDE SUFFICIENT CLEARANCE INTERVALS TO ALLOW PEDESTRIANS TO CLEAR THE STREET BEFORE 

THE SIGNAL CHANGES. 
5. THE LONG YELLOW TIMES ENCOURAGE MOTORISTS TO UTILIZE THESE INTERVALS TO "BEAT" THE RED SIGNAL AND "JUMP" THE GREEN SIGNAL. 

RECOMMENDED IMPROVEMENTS (SEE FIGURE 5 ) 

1. ADJUST THE PRESENT SIGNAL PHASING TO PERMIT THE LEFT-TURN PHASES FOR 5TH STREET TO OPERATE INDEPENDENTLY OF EACH OTHER. THIS TYPE OF 
OPERATION WILL PERMIT THE CONTROLLER TO CHOOSE THE APPROPRIATE PHASE (EITHER AN ADVANCE GREEN FOR THE EAST LEG, AN ADVANCE GREEN FOR 
THE WEST LEG, OR SIMULTANEOUS OPERATION OF THE LEFT-TURN PHASES) DEPENDENT UPON THE ACTUATIONS RECORDED BY THE DETECTORS IN THE LEFT
TURN LANES. 

2. INSTALL A NEW SIGNAL POST ON THE NORTHWEST CORNER AND RELOCATE THE SIGNAL HEAD FACING SOUTH ON THIS POLE SO THAT IT IS MORE VISIBLE TO 
VEHICLES ON THE SOUTH LEG. 

3. INSTALL A BACKPLATE ON THE OVERHEAD SIGNAL LOCATED ON THE SOUTHEAST CORNER FACING WEST. 
4. INSTALL MORE RIGID CONNECTIONS ON THE OVERHEAD SIGNALS TO PREVENT THEIR SWINGING. 
5. INSTALL A TRAFFIC SIGNAL ADVANCE SIGN ON THE WEST LEG WEST OF THE UNDERPASS SO THAT EASTBOUND MOTORISTS WILL HAVE ADVANCE WARNING OF THE 

SIGNALIZED INTERSECTION. 
6. THE PEDESTRIAN CLEARANCE INTERVALS (I.E., THE INTERVALS BETWEEN THE WALK SIGNALS AND THE PHASE CHANGES OF THE TRAFFIC SIGNAL) SHOULD BE 

EXTENDED TO PROVIDE 15 SECONDS OF CLEARANCE ACROSS MONROE AVENUE AND 18 SECONDS OF CLEARANCE ACROSS 5TH STREET. 
7. REDUCE THE YELLOW TIMES TO BETWEEN 3.5 SECONDS AND A MAXIMUM OF 4.0 SECONDS. 
8. UPGRADE PAfNTING PROGRAM SO THAT PAVEMENT MARKINGS REMAIN VISIBLE THROUGHOUT THE YEAR. 

COMMENTS 

ALTHOUGH A CAPACITY PROBLEM DOES NOT PRESENTLY EXIST AT THIS INTERSECTION, IT IS APPARENT THAT A SIGNIFICANT AMOUNT OF GREEN TIME IS WASTED 
DUE TO THE SIMULTANEOUS OPERATION OF THE LEFT-TURN PHASES FOR 5TH STREET. THE SIGNAL CONTROLLER SKIPS THE LEFT-TURN PHASES IF NO VEHICLES 
ARE DETECTED IN THE LEFT-TURN LANES. HOWEVER, IT ACTUATES BOTH LEFT-TURN PHASES EVEN WHEN VEHICLES ARE DETECTED IN ONLY ONE OF THE 
LEFT-TURN LANES. BY SEPARATING THESE LEFT-TURN PHASES IT IS POSSIBLE TO GIVE ADVANCE GREEN PHASES TO EITHER THE EAST OR WEST LEG WHEN NO 
VEHICLES ARE DETECTED IN THE OPPOSITE LEFT-TURN LANES, THUS GIVING ADDITIONAL GREEN TIME FOR THROUGH MOVEMENTS ON 5TH STREET. 

VI. IMPROVEMENT BENEFITS 

1. EXPECTED ACCIDENT REDUCTION--15 PERCENT. 
2. EXPECTED CAPACITY INCREASE--FIVE PERCENT. 

VII. ESTIMATED IMPROVEMENT COST 

$4,500 
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INTERSECTION ANALYSIS AND RECOMMENDATIONS: MONROE AVENUE AND 19TH STREET 

III. EXISTING PROBLEMS 

1. LOCATION OF AT-GRADE RAILROAD CROSSING ON THE NORTH LEG ADJACENT TO THE INTERSECTION COMPLICATES THE OPERATIONAL CHARACTERISTICS OF THE 
INTERSECTION. 

2. THE FRONTAGE ROAD WHICH PARALLELS 19TH STREET AND INTERSECTS THE SOUTH LEG OF MONROE AVENUE IS NOT PROPERLY CONTROLLED AT ITS INTERSECTION 
WITH MONROE AVENUE. 

3. LONG YELLOW TIMES ENCOURAGE MOTORISTS TO UTILIZE THESE INTERVALS TO "BEAT" THE RED SIGNAL AND TO "JUMP" THE GREEN SIGNAL. 
4. ABSENCE OF PAVEMENT MARKINGS AT THE INTERSECTION INCREASES THE POTENTIAL FOR VEHICULAR CONFLICTS. 

IV . RECOMMENDED IMPROVEMENTS 

V. 

1. PLACE A "STOP HERE ON RED" SIGN ON THE NORTH LEG, NORTH OF THE RAILROAD CROSSING TO PREVENT MOTORISTS FROM STOPPING ON THE TRACKS. 
2. PLACE STOP SIGN CONTROL ON THE FRONTAGE ROAD AT ITS INTERSECTION WITH MONROE AVENUE. 
3. REDUCE YELLOW TIMES TO BETWEEN 3.5 SECONDS AND A MAXIMUM OF 4.0 SECONDS. 
4. UPGRADE PAINTING PROGRAM SO THAT PAVEMENT MARKINGS REMAIN VISIBLE THROUGHOUT THE YEAR. 

COMMENTS 
THERE APPEARS TO BE A SIGNIFICANT WEST-NORTH TRAFFIC DEMAND AT THIS INTERSECTION. BECAUSE THROUGH-TRAFFIC VOLUMES ARE RELATIVELY LIGHT AT 

THIS TIME, THE EASTBOUND-TO-NORTHBOUND LEFT-TURN MOVEMENT DOES NOT WARRANT AN EXCLUSIVE LANE OR SIGNAL PHASE. HOWEVER, IF THROUGH-TRAF
FIC VOLUMES INCREASE AND DELAY AND INTERFERENCE RESULT FROM THE HEAVY EASTBOUND-TO-NORTHBOUND LEFT-TURN MOVEMENT, CONSIDERATION SHOULD 
BE GIVEN TO BOTH CONSTRUCTING AN EXCLUSIVE LEFT-TURN LANE ON THE WEST LEG AND PROVIDING AN ADVANCE GREEN PHASE FOR THIS MOVEMENT. THE 
RECENT INSTALLATION OF A TRAFFIC SIGNAL AT THIS INTERSECTION HAS DECREASED ACCIDENT POTENTIAL. 

VI . IMPROVEMENT BENEFITS 

1. EXPECTED ACCIDENT REDUCTION-- 5 PERCENT. 
2. EXPECTED CAPACITY INCREASE--ZERO PERCENT. 

VII. IMPROVEMENT COST 

$350 

,, 
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3. 
SCHOOL AREA SAFETY 

The second phase of this study was concerned with the safety of 
pedestrians and motorists in school areas. This subject is very impor
tant and very sensitive because there is no traffic accident that arouses 
greater public concern than one involving a school-age chi ld or one occur
ring adjacent to a school. Responding to this concern, traffic engineers 
have established certain standards and procedures for controlling pedes
trians and vehicles in these areas in order to promote maximum safety. 

In the 1971 Manual On Uniform Traffic Control Devices,a separate 
chapter was devoted to school area control. The following paragraphs 
which identify specific problems related to school areas and the need 
for standard design treatments are taken from the introduction to that 
chapter. 

"Traffic control in school areas is a highly sensitive 
subject. If all the demands of parents and others were 
met, there would have to be many more police and adult 
guards for school duty; and many more traffic signals, 
signs, and markings. Such demands, however, are not al
ways in line with actual needs . 

".Analyses often show that at many locations, school cross
ing controls requested by parents, teachers, and other 
citizens are tmnecessary and costly and tend to lessen 
the respect for controls that are warranted. It is there
fore important to stress the point that regardless of the 
school location, safe and effective traffic control can 
best be obtained through the lllliform application of 
realistic policies, practices, and standards developed 
through engineering studies. 

"Pedestrian safety depends in large measure upon public 
llllderstanding of accepted methods for efficient traffic 
control. This principle is never more important than in 
the control of pedestrians and vehicles in the vicinity 
of schools. Neither school children nor motorists can be 
expected to move safely in school zones, llllless they llllder
stand both the need for traffic controls and the ways in 
which these controls function for their benefit. 
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''Nonunifonn procedures and devices cause confusion among 
pedestrians and motorists, prompt wrong decisions, and can 
contribute to accidents. In order to achieve unifonnity 
of traffic control in school areas, comparable traffic 
situations nrust be treated in the same manner. Each traf
fic control device and control method described in this 
part fulfills a specific ftmction related to specific traf
fic conditions. 

"The type of school area traffic control used, either warning 
or regulatory, must be related to the volume and speed of 
traffic, street width and the number of children crossing. 
For this reason, the traffic controls necessary in a school 
area located on a major highway would not be needed on a 
residential street away from heavy traffic. Yet, the im
portant point to be made is that a uniform approach to school 
area traffic controls must be developed to assure the use 
of similar controls for similar situations (which promotes 
uniform behavior on the part of motorists and pedestrians)." 

PEDESTRIAN CROSSING CCNTROL 

When it becomes necessary for school children to cross a street in 
order to reach their school, a pedestrian crossing point should be desig
nated to provide for the safe and orderly flow of these children. At 
this crossing point, children must wait for a gap in traffic that is of 
sufficient duration to permit the crossing maneuver to be completed safe
ly. When the time interval gaps produce delays for pedestrians to the 
point that they attempt to utilize inadequate gaps, then some type of con
trol is needed at the crossing. The type of control should be consistent 
with the pedestrian and vehicular volumes, the speed of traffic, and the 
character of the particular street and area. The types of controls in
clude pavement markings,signs, student patrols, adult guards, and grade
separated crossings. 

Pavement Markings 

Street crossings along major school routes should have as a nun1-
IIIl.llil control painted crosswalks and stop lines. At a crossing where 
particular emphasis on visibility is desired (either because of 
a safety problem or a potential safety problem due to the lack of respect 
by either pedestrians or motorists), the area of the crosswalk may be 
marked with white diagonal lines at a 45-degree angle to the line of the 
crosswalk. 

Signs 

The signs that are used in connection with school area control con
sist of speed -limit signs and advance warning signs. The school speed 

27 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

limit sign is used to indicate the speed limit where a reduced speed zone 
for a school area has been established or when a speed limit is specified 
for such areas by statute. In connection with this sign, flashing beacons 
may also be used to identify the periods the speed limit is in force. 

There are two types of advance warning signs: one to be used in con
nection with a school area and one to be used for school crosswalks. 
The school advance sign is intended for use in advance of locations where 
school areas are located adjacent to the highway. The school crossing 
sign is intended for use at established crossings,including signalized 
intersections where school children cross. 

Adult Guards or Student Patrols 

Adult guards may be used to provide gaps in traffic at school cross
ings where studies have shown that adequate gaps Illl.lSt be created. In 
the case of those school areas which were analyzed in Mason City, the 
safety problems were not related to insufficient gaps but rather to lack 
of utilization of crosswalks and pedestrian signals by the pupils. For 
these types of problems, student patrols could be helpful in guiding and 
supervising pupils. 

School Area Traffic Signals 

School signals can be erected at established school crossings (either 
at an intersection or mid-block) on the basis of a need to create adequate 
gaps in the vehicular traffic stream for pedestrian crossings. These 
school signals should conform to the standards (both design and operation) 
established for traffic signals. At two of the school areas analyzed as 
part of this study, the school signals did not operate in the same manner 
as traffic signals. The cross streets were controlled by stop signs sup
plemented by flashing red lights during non-crossing periods and solid 
red lights during the crossing phase. This deviation from normal opera
tion, even though it is illlderstood by most local motorists, could result 
in confusion and disobedience by strangers. 

Grade-Separated Crossings 

School crossings are grade-separated when pedestrian and vehicular 
voltnnes indicate that a grade crossing is illldesirable because of either 
safety or capacity conditions. This method of control is usually reserv
ed for crossings where all other control techniques would be ineffective 
and which are suited for this type of treatment (i.e., could be drained 
properly if below grade, would fit into the scale of the area if above 
grade, and would be readily used by pedestrians). None of the school 
areas which were analyzed warranted this type of control. 

The particular school areas that were analyzed as part of this study 
are listed below and shown on Figure 6. 

Grant School--6th Street and M:>nroe Avenue 

28 
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John Adams Junior School and Mason City High 
School--Illinois Avenue 

Jefferson School--4th Street and Indiana Avenue 

Garfield and St. Joseph Schools--Sth and 6th Streets 

However, since the problems identified at these locations are probably 
connnon to other school areas in the city, the reconnnended improvements 
should be applicable to all school areas. 

With regard to priorities for implementing the reconmended improve
ments at the school areas, it appears that Grant School should receive 
first attention because the safety problems identified for this area 
are deemed more serious than those found at the other school areas. How
ever, in tenns of overall priorities, all four of the school areas should 
receive prompt attention because of the potential serious accidents which 
could result if any safety problems were allowed to exist in these areas. 
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ANALYSIS AND RECDMMENDATIONS: GRANT SQ-1001 

I. Existing Conditions 

Grant School is located in the southeast quadrant of the intersection 
of Monroe Avenue and 6th Street. The primary pedestrian movements 
in this area occur along the south side of 6th Street and in the cross
walk across the south leg of Monroe Avenue. The intersection of 6th 
Street and Monroe Avenue is controlled by stop signs for 6th Street 
which are supplemented by a pedestrian crossing signal and pedestrian 
walk lights across Monroe Avenue. The operation of the crossing sig
nal is fixed time (80-second cycle length) with the crossing phase 
actuated by pedestrian push buttons. During non-crossing periods, the 
signal flashes red for 6th Street and remains green for Monroe Avenue. 

The pedestrian and vehicle vollUlles recorded at this intersection during 
the morning crossing period (7:00-9:00) are shown on Figure 7. 

II . Existing Problems 

1. The pedestrian crossing signal at the intersection of 6th Street 
and Monroe Avenue does not effectively control traffic at this 
location because either (a) its operation is not completely l.Ulder
stood by motorists, or (b) it does not corrnnand the respect that a 
traffic signal does and, therefore, is ignored. 

2. The pedestrian clearance interval on the crossing signal is not 
.sufficient to ensure that children will clear Monroe Avenue before 
the signal changes. 

3. The 80-second cycle length on the crossing signal requires pedes
trian to wait at least 60 seconds between crossing phases. This 
long wait encourages pedestrians to cross Monroe Avenue without 
the aid of the signal. 

4. The absence of advance warning signs for the school area and 
pedestrian crosswalks dulls the awareness of motorists that 
children are present in the area. 

S. The five-minute parking restriction on 6th Street is frequently 
violated by long-term parkers. The presence of parked cars in 
this area constitutes a safety hazard because of the possibility 
of children darting across 6th Street from between parked cars. 

III. Recorrnnended Improvements (See Figure 8.) 

1. Upgrade the existing pedestrian crossing signal to the standards 
recomrrended in the UMTCD.l(This intersection satisfies the warrants 
for a pedestrian traffic signal because the nurrber of adequate gaps 
in the traffic stream during the period when children are using the 
crossing, is less than the m1roer of minutes in that same time period.) 

llJniform Manual on Traffic Control devices. 

31 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

u.i 
> 
c( 

w 
0 
cc 
z 
0 
::E 

~-, 
I 0 ... .,_-, 
~ r1 
~ 
I 

16~ _.J 

6TH ST. 

GRANT SCHOOL 

PEDESTRIAN 8 VEHICULAR VOLUMES ◊ 
c_-r_=o_o_-_9•_o_o_A_.M_._> _-_G_RA_N_T_s_cH_o_o_L ______ nNORTH 
BARTON· ASCHMAN ASSOCIATES, INC. FIGURE 
M-A-SO_N_C-IT-Y-SA-F-ET_Y_ST_U_DY-------------------.u 7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SPEED 

I LIMIT 

20 
WHEN 

FLASHING 

si!;~ ~ 

g S1-1 

• 

·§ NO 
PEDESTRIAN 

~ 

I CROSSING 12-1 

0 _,) R9-3 .. 
Rt-3 .. I ti .. 

(),-+~ ,I, ""+-0 ''" ST. 

..... ~~~ ................... ~~-:-:,n,--"'i.-;:------1-.:i:'"-
~ ,,.~~~\\\\\\~Y ~. ~ NO PARKING ANY TIMEJ 

WALK £:l:~~ .. =..:::::.;:...=i .. WALK~ •1-1 
- LIGHT " LIGHT 

GRANT SCHOOL 

. 
g ... IO w 

" 
~ 

~ 11-1 

w ., 
~ 

.. S2-1 

0 
::e 

.. 
14-1,4 

NOT TO SCALE I I 
00 

11-1 

RECOMMENDED TREATMENT FOR GRANT SCHOOL TI~ 
-IIA-R-TON.....,.....·AIGNA----".,__N_AIS_OC_IA_T_ES_, IN_C_. ---------------....................................... _ __, FIGURIE 

MASO'N CITY SAFETY STUD\'" U 8 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

This traffic signal should operate in the following manner: 

The cycle length should be reduced to 60 seconds. 

Monroe Avenue should receive a continuous green lilltil an 
actuation is recorded by either traffic on 6th Street or 
by pedestrians desiring to cross MJnroe Avenue. 

The green time for the 6th Street phase should be 21.6 
seconds of which 7. 2 seconds will be for walk time and 
14.4 seconds as the clearance interval. 

2. The far-side signals facing Monroe Avenue should be installed 
on overhead mast ann poles. 

3. The crosswalk across the south leg of Monroe Avenue at 6th 
Street should be designated as the school crosswalk. This 
would entail the following: 

Posting signs which warn pedestrians not to cross the north 
leg of M:>nroe Avenue. This restriction could be supplement
ed by plantings which would discourage pedestrians from 
utilizing this crosswalk. 

Remove pedestrian walk lights from the north crosswalk. 

Paint the crosswalk on the south leg with cross-hatched 
lines. 

4. Install school speed limit signs on MJnroe Avenue both north and 
south of 6th Street. These signs should be equipped with yellow 
flashing lights which are actuated by means of a time clock 
during crossing periods. 

5. Install advance warning signs for the school area and school 
crosswalks . 

6. Paint stop lines and crosswalks at the intersection of M:mroe 
Avenue and 6th Street. 

7. Post "No Parking .Anytime" restrictions on 6th Street adjacent 
to the school and relocate the five-minute parking zone farther 
east of the school building. 

8. Consider utilizing crossing guards (either older_pupils or 
adults) during peak-crossing periods to supervise the cross
walks at the intersection of Monroe Avenue and 6th Street. 
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IV. 

v. 

Comments 

Of those schools which were studied as part of this analysis, Grant 
School appeared to have the most hazardous pedestrian crossings. 
During observations at the school, the following problems were 
noted: 

1. Cn several occasions motorists on 6th Street violated the 
red signal and proceeded across M:mroe Avenue during the 
pedestrian crossing phase. 

2. On one occasion, a motorist on Monroe Avenue ran the red light 
and proceeded through the crosswalk when pedestrians (both 
children and adults) were in the crosswalk. 

3. Small children of kindergarten age started from the curb just 
as the "Do Not Walk" phase cmne on and they did not get across 
M:mroe Avenue before the signal changed to allow Monroe Avenue 
traffic to proceed. 

Because Monroe Avenue is a major street carrying high traffic vol
umes, motorists on this street seem unaware of the school area at 
6th Street. In order to make these motorists more conscious of 
the children, traffic control techniques should be used which pro
duce a stronger visual impact. These would include a cross-hatched 
crosswalk, flashing speed limit signs, and traffic signal control 
with overhead mast arm signal heads. 

Cne alternative improvement which was considered for this area is 
the relocation of the signalized pedestrian crossing to a mid-block 
location south of 6th Street. While this relocation would improve 
the spacing of traffic signals on M:mroe Avenue and remove the move
ments on 6th Street away from the crosswalk, it also has several 
negative aspects. These aspects primarily relate to the possibil
ity that pupils will be reluctant to use a mid-block crossing 
because it does not represent the most convenient route between 
school and he.me. At the present time, virtually all of the pedes
trians crossing Monroe Avenue use the crosswalk on the south leg 
at 6th Street. 

During non-school per iods, the traffic signal could be allowed to 
flash (e.g., yellow f or Monroe Avenue and red for 6th Street) so 
that it wruld result in only mininn.nn interference to traffic pro
gression on M:mroe Avenue. 

Estimated Improvement Costs 

$20,000 
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ANALYSIS AND REC~ATIONS: Ja-IN AD.AIB JUNIOR 
HI G-1 srnoo1 AND MASON CI1Y HI CH srnoo1 

I. Existing Conditions 

John Adams Jlll'lior High School and Mason City High School are located 
adjacent to one another east of Illinois Ave~ue between 3rd Street 
and State Street. The primary pedestrian movements in this area 
occur along the east side of Illinois Avenue, at the intersections 
with 3rd Street and State Street, and in the parking and pickup/ 
drop-off areas within the site. Vehicle access to building areas 
and parking lots is via State Street and 3rd Street both of which 
extend into the site to fonn a ring circulation road arolll'ld the 
schools. The intersections of Illinois Avenue with both State Street 
and 3rd Street are controlled by stop signs. The pedestrian and 
vehicle colll'lts taken at these intersections during the peak inboillld 
(7:00-9:00 A.M.) and outboillld (2:00-4:00 P.M.) periods for the schools 
are shown on Figures 9 and 10. The vehicle colll'lts were adjusted 
slightly to reflect the impact of 300 vehicles which are usually 
driven to and from Mason City High School by members of the senior 
class , who did not have classes the day of the survey. 

II. Existing Problems 

1. During peak inboillld and outbmmd periods for the schools, the 
intersection of Illinois Avenue and State Street becomes con
gested due to the number of pedestrians, bicycles, and vehicles 
which are present. 

2. Illinois Avenue is not signed properly to warn motorists of the 
presence of the school area and crosswalks. 

3. Because the major traffic movements at the intersection of 
Illinois Avenue and 3rd Street occur between the south and east 
legs, pedestrians utilizing the crosswalk across the south leg 
of Illinois Avenue interfere with and are exposed to a high 
number of vehicle movements. 

4. The absence of adequate pavement markings (e.g., crosswalks and 
stop lines) increases the potential for pedestrian and vehicle 
conflicts. 

5. To those lll'lfamiliar with the circulation pattern, driving with
in the school site is confusing because of the lack of infonna
tional signs. 
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III. Reconnnended Improvements (See Figure 11) 

1. The intersection of Illinois Avenue and ~,tate Street would 
operate safer and more efficiently, if i t were controlled by 
a school crossing signal. This would operate just as a 
nonnal intersection signal, except it would operate on a fixed 
time basis during school hours and then be set (by means of a 
time clock) to flash during non-school hpurs. The crossing 
phase for Illinois Avenue should consist of an eight-second 
walk interval and a 12-second clearance 1interval. 

I 

2. Install school speed limit signs on Illinois Avenue north of 
State Street for southbotmd traffic and south of 3rd Street for 
northbotmd traffic. 

3. Install advance warning signs for the school area and school 
crosswalks. 

4. The crosswalk across the north leg of Illinois Avenue at 3rd 
Street should be designated as the school crosswalk. This 
would entail the following: 

Posting signs which warn pedestrians not to cross the south 
leg of Illinois Avenue. This restriction could be supple
mented by plantings which would discourage pedestrians £rem 
ut~lizing this crosswalk. 

Paint the crosswalk on the north leg with cross-hatched lines. 

5. Paint crosswalks and stop lines at the intersection of Illinois 
Avenue and State Street. The crosswalk across the south leg of 
Illinois Avenue should be painted with cross-hatched lines. 

6. Post new "Stop" and "Do Not Enter" signs on the west leg of 3rd 
Street. 

IV. Connnents 

The most serious safety problem noted at this location was the opera
tion of the intersection of Illinois Avenue and State Street during 
peak school periods. The traffic vohnnes ~lone do not warrant traffic 
signal control at this intersection. However, in combination with 
the pedestrian and bicycle voltnnes, it appears this intersection 
does require more positive control than that which would be provid
ed by stop signs. The National Manual on Unifonn Traffic Control 
Devices states that a traffic signal is warranted at a school cross
ing only when the number of adequate gaps in the traffic stream 
during the period when the children are using the crossing is less 
than the nwnber of minutes in that same time period. Observations 
at the Illinois Avenue-State Street intersection indicate that 
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V. 

adequate gaps are created only when pedestriq!ls and bicyclists cross 
the street and stop traffic due to their presence in the crosswalk. 
It does not appear that there would be sufficient gaps for 150 
pedestrians and 100 bicyclists, if the pedest'rians and bicyclists 
were not, in effect, stopping traffic and creating gaps. 

Estimated Improvement Costs 

$25,000 
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ANALYSIS AND RECQM.1ENDATIONS: JEFFERSON SaIOOL 

I. Existing Conditions 

Jefferson School is located on the south side of 4th Street (U.S. 
Highway 18) between Indiana and Illinois Avenues. The primary 
pedestrian movements at this location occur along both sides of 4th 
Street and in the crosswalks across 4th Street at Indiana Avenue. 
The intersection of 4th Street and Indiana Avenue has only three 
legs (Indiana Avenue having only a north leg). It is controlled by 
a stop sign for Indiana Avenue, and a pedestrian crossing signal 
and walk lights. The operation of the crossing signal is fixed 
time (60-second cycle lengths), with the crossing phase actuated 
by pedestrian push buttons. During non -crossing periods the signal 
flashes red for Indiana Avenue and remains green for 4th Street. 

II. Existing Problems 

1. The pedestrian clearance interval on the crossing signal is not 
sufficient to ensure that children will clear 4th Street before 
the signal changes. 

2. The absence of backplates and rigid connections on the mast 
ann traffic signals reduces the target value of the signal 
heads. 

3. Advance pedestrian crossing signs are posted on 4th Street. 
However, these signs should be supplemented by school speed 
limit signs (with flashers), in order to slow down motorists 
effectively during crossing periods. 

4. The pickup/drop-off flmction appears to be occurring across 
4th Street from the school (in the northwest quadrant of the 
4th Street-Indiana Avenue intersection), thus requiring these 
children to cross 4th Street. 

5. The parking which occurs near 4th Street on the east side of 
Indiana Avenue reduces the maneuvering space on this leg of the 
intersection. 

III. Recoonnended Improvements 

1. Adjust the timing of the pedestrian signal to allow eight sec
onds of walk time and a 15-second clearance interval. 

2. Install backplates and rigid connections on the mast ann signal 
heads. 

3. Install school speed limit signs on 4th Street in advance of the 
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IV. 

school area. These signs should be equipped with yellow flash
ing lights which are controlled by a time clock so that they 
operate only during crossing periods. 

4. If possible, the pickup/drop-off fllllction should be provided for 
on the south side of 4th Street so that these children will not 
have to cross 4th Street. This fl.lllction should occur at a loca
tion within the site (off-street) which is easily accessible 
from both directions of travel on 4th Street. 

5. Parking should be prohibited on the east side of Indiana Avenue 
within 60 feet of 4th Street. 

6. Consider utilizing crossing guards (either older pupils or 
adults) during peak crossing periods to supervise the crosswalks 
across 4th Street. 

7. Paint the crosswalks across 4th Street with cross-hatched lines. 

Connnents 

In general, the utilization and obedience of the pedestrian crossing 
signal at this location was very good. Undoubtedly, this is at least 
partially a result of the difficulty encountered when attempting to 
cross 4th Street at this location, without the aid of the signal. How
ever, some children were observed crossing during the green phase for 
4th Street in violation of the "Do Not Walk" signal. It would seem 
that the only reliable means of preventing these violations would be 
to use crossing guards to supervise the crosswalks during peak peri
ods. Even though the violations are few in number, the consequences 
of an accident which might occur as a result of these violations are 
too severe to depend upon the conmon sense of children. 

V. Estimated Improvement Costs 

$3,000 
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ANALYSIS AND RECQM.1ENDATIONS: GARFIELD AND 
ST. JOSEPH Sa-IOOLS 

I. Existing Conditions 
I 

St. Joseph School is located in the northwest. quadrant of the inter
section of Connecticut Avenue and 5th Street ~ Garfield School is 
located opposite St. Joseph School between 5th and 6th Streets. To 
assist pedestrians crossing 5th and 6th Streets (the one-way pair 
which carries the U.S. Highway 18 route designation through central 
Mason City), pedestrian crossing signals and walk lights have been 
installed on both streets midway between Connecticut and Georgia 
Avenues. The operation of the crossing signals is fixed time (60-
second cycle length) with the crossing phase actuated by pedestrian 
push buttons. 

II. Existing Problems 

1. There is a tendency on the part of many of the students to cross 
5th and 6th Streets without the aid of the pedestrian crossing 
signals. 

2. Advance pedestrian crossing signs are posted on both 5th and 6th 
Streets. However, these signs should be supplemented by school 
speed limit signs in order to slow down motorists effectively 
during crossing periods. 

3. Overhanging tree limbs along 5th Street reduce the visibility of 
the pedestrian crossing signal. 

4. The entrance to St. Joseph School does not align with the pedes
trian crossing, thus requiring children living southeast of the 
school to walk out of their way in order to travel to and from 
school. 

5. Pavement markings at both crosswalks are faded. 

6. The pedestrian clearance interval on both crossing signals is 
not sufficient to ensure that pedestrians will cl ear the street. 

III. Recommendations 

1. Install school speed limit signs in advance of the two pedes
trian crosswalks on 5th and 6th Streets. These signs should be 
equipped with yellow lights which flash during school crossing 
times. 

2. Install school area warning signs in advance of the existing 
school crossing signs on 5th and 6th Streets. 
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3. Trim the tree limbs blocking the school crossing signal on 5th 
Street. 

4. Repaint the crosswalks (cross-hatched) and stop lines on 5th 
and 6th Streets. 

5. .Adjust the timing of the pedestrian signals to allow 10 seconds 
of walk time and a 10-second clearance interval. 

6. Close the existing fence opening in front of St. Joseph School 
and relocate this opening near the church so that it more close
ly aligns with the pedestrian crossing signal location. 

7. Repair the fence at the corner of 6th Street and Georgia Ave
nue to prevent the children £ran entering Garfield School at 
this location. 

8. Consider utilizing crossing guards (either older pupils or 
adults) during peak crossing periods to supervise the cross
walks across 5th and 6th Streets. 

IV. Conunents 

v. 

The major traffic safety problem noted at these school areas was 
the lack of utilization of the pedestrian crossing signal. From 
observations at the crossing locations, it appears this disregard 
for the signal is a result of the following conditions: 

For some children, the controlled crosswalk does not rep
resent the most convenient route between the school and home 
because of the location of the gates to the school. 

Because both 5th and 6th Streets are one-way streets requirmg 
pedestrians to observe only one direction of traffic, some 
feel the controlled crosswalk is unnecessary. 

Because there is no supervision of the crossings, it appears 
to the children that there is no penalty for disregarding 
the controlled crosswalk. 

The recommendations listed above are intended to increase utiliza
tion of the controlled crosswalks and make drivers more aware of 
the presence of school children in the area. 

Estimated Improvement Costs 

$3,000 
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4. 
CENTRAL BUSINESS DISTRICT TRAFFIC 
SAFETY STUDY 

The concluding phase of the Traffic Safety Study was concerned with 
Mason City's central business district (CBD). As illustrated in Figure 
12, the study area necessarily extended beyond the "downtown core," as 
defined and illustrated in A General DowntO/;Jn Plan for Mason City, up
dated in March, 1970. The latter's boundaries consist of 5th Street North 
to the north, 5th Street South to the south, Pennsylvania Avenue to the 
east , and Adams Avenue to the west. Because the vehicular flow within 
and around the CBD is greatly affected by the operation of certain com
ponents of the transportation network enccmpassing this frame area, a 
more liberal interpretation of the CBD was adopted- -Sth Street North to 
the north, 6th Street South to the south, Carolina Avenue to the east, 
and Monroe Avenue to the west. It should be understood that the motive 
for extending the study boundaries was not to imply or reconnnend an ex
panded CBD core, per se, but instead to include certain arterials con
tained in the abutting fringe area which exert a significant and direct 
influence upon the CBD circulation plan. 

STIJDY PROCEDURE 

The extent of the need for streets in Mason City is and has been pre
dicated upon the character and growth of the connm.mity. Conrurrently, 
however, the street system establishes the framework for connm.mity devel
opment. Therefore, in utilizing the 1965 Central Business District Circu
lation Plan as the data base for this safety study, the land-use and trans
portation network changes which have ocrurred since 1965 (as well as those 
proposed) in the Mason City central area were evaluated as to their impact 
on both the traffic patterns and the circulation plan itself. 

As a basis for proceeding in the investigation, peak-hour traffic move
ments (see Table 3), surrnnaries of accident data at key locations (see 
Table 4), traffic signal infonnation, and land-use data were obtained for 
purposes of identifying hazardous, inefficient, and capacity deficient 
routes and intersections. After reviewing this infonnation, reconnnenda
tions (priorities included) which would provide a much more acceptable 
level of service on the transportation network within the study area were 
established. 
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Table 3 
EXISTING AVERAGE WEEKDAY EVENING CBD PEAK-HOUR 'fRJ\FFIC FLOW 

Interse~tion ApEroach 
Intersection North South East West 

Washington-4th North 411 116 102 
Washington-3rd North 563 145 77 
Washington-2nd North 687 119 185 
Washington-1st North 805 261 
Washington-State 862 199 128 
Washington-1st South 954 300 
Washington -2nd South 899 143 61 
Delaware-4th North 705 134 101 
Delaware-3rd North 769 111 85 
Delaware-2nd North 914 115 198 
Delaware-1st North 901 240 
Delaware-State 940 185 209 
Delaware-1st South 785 350 
Delaware-2nd South 718 111 71 
Federal-5th South 560 612 597 
Federal-6th South 620 598 774 
Pennsylvania-State 262 182 213 139 
Adams-1st North 67 97 251 150 

EXISTING CONDITIONS 

While downtown streets are generally the most extensively traveled 
streets in the city, certain areas of the CBD are far less convenient as 
destinations for vehicles than are many of the areas near the city's 
periphery. This is partially attributable to the limited parking facil
ities in the most frequented locations, but primarily because downtown 
streets must lillavoidably serve the dual function of accannnodating inter
city/crosstown traffic as well as vehicles actually destined to the CBD. 

The core of the downtown area should be as free as possible from inter
ference, confusion, and congestion of vehicular flow. Al though some of 
the traffic action improvement projects contained in A CompPehensive Plan 
fop Mason Cityl have been implemented essentially as recommended, others 
have not (as indicated by the sometimes inefficient movement of traffic 
within the CBD). For example, in the downtown's north-south corridor, 
the ring system of one-way streets involving Washington and Delaware 
Avenues has alleviated the severe congestion previously occurring along 

1A CompPehensive Plan fop Mason City, Barton-Aschman Associates, Inc., 
1965. 
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Table 4 
CENTRAL BUSINESS DIS1RICT INTERSECTION 
ACCIDENTS--1972 · 

Intersection .Adams President 
F PI PD F PI PD 

5th North 0 0 0 - - -

4th North 0 0 3 - - -

3rd North 0 1 3 - - -

2nd North 0 1 6 - - -

1st North 0 2 4 - - -

State 0 0 0 - - -

1st South 0 0 2 - - -

2nd South 0 0 0 - - -

4th South 0 0 0 0 1 1 

5th South 0 1 1 0 4 3 

6th South 0 0 3 0 0 1 

F = Fatality PI= Personal Injury 

WashinRton rederal Delaware p ennsvlvania 
F PI PD F PI PD F PI PD F PI PD 

0 1 1 0 0 8 0 0 0 0 0 2 

0 1 6 0 3 3 0 4 12 0 0 1. 

0 2 4 0 0 5 0 5 3 0 0 3 

0 0 8 0 1 4 0 3 6 0 0 1 

0 3 6 0 3 8 0 1 6 0 0 1 

0 0 5 0 1 6 0 1 3 0 0 3 

0 1 12 0 1 9 0 0 8 0 0 3 

0 2 8 0 1 8 0 4 12 0 0 7 

0 0 4 0 0 7 0 1 4 0 0 0 

0 0 0 0 8 28 0 4 0 0 0 11 

0 0 1 0 1 11 0 0 1 0 0 2 

PD= Property Damage 
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Federal Avenue. However, the north-south "system" has yet to become 
optimally effective, in that Adams and Pennsylvania Avenues remain two
way streets. To enhance the general circulatory capabilities in the 
area, it was originally proposed that one-way couples imnediately east 
(Delaware-Pennsylvania) and west (Adams-Washington) of Federal Avenue be 
effected. This decision to delay implementation greatly discourages the 
use of these streets for circulation purposes, thus adversely increasing, 
to a certain extent, the vehicular-pedestrian conflicts on the CBD's most 
important business and retail street, Federal Avenue. 

In the east-west direction, the primary vehicular movements were to 
be accommodated via the following one-way couples: 1st Street North
State Street and 3rd Street North-4th Street North. To date, neither has 
been implemented as recorrmended. As a result, State Street continues to 
ftmction as a heavy carrier of east-west through and CED-oriented traffic, 
a situation with ramifications not totally unlike those related to Federal 
Avenue prior to the adoption of the Washington-Delaware one-way couple. 

These problems, together with others which, when combined, inhibit 
the achievement of a less hazardous, more efficient circulation system, 
are summarized along with recommended solutions in the next section of 
the report. 

Sl.JM.1ARY OF RECCMv1ENDED IMPROVEMENTS 

Recorrnnendations have been developed for improvements which will enable 
the transportation network to acconmodate the forecast vehicular and 
pedestrian volumes in the CBD safely, efficiently, and economically. These 
are based upon roadway capacity analyses . utilizing 1973 peak-hour traffic 
counts supplied by the City of Mason City Engineering Department; 1985 
traffic flow projections as forecast in A Comprehensive Plan for Mason 
City; 1972 vehicular accident data supplied by the City of Mason City 
Engineering Department; and CBD land-use information obtained via conversa
tions with Mason City officials and from A General DowntCJ1,JrL Plan for Mason 
City, updated in March, 1970. 

The improvements developed during the conduct of this study consist of 
a ntnnber of projects ranging from parking removal to interconnected 
signalization to the implementation of one-way street couples. 

The fonn of the major street plan suggested for the study area is 
dictated primarily by existing canm:nmity needs, and by needs arising from 
residential, industrial, and corrnnercial growth anticipated during the 
next 10-15 years. The circulation system shown in Figure 13 consists of 
routes required to provide circulation to, and access for, all parts of 
the study area. 

To a great extent, the recorrnnended pattern of routes illustrated on 
Figure 2 closely parallels that reconmended pattern in the 1965 Central 
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Business District Circulation Plan. Certain modifications to the 1965 
Plan now enacted have precluded the exact impleme~tation of all elements 
as originally proposed, but the flow concepts of each remain identical, 
i.e., provide for several basic types of traffic movements --to and from 
the CBD, around the CBD, and crosstown. 

The principal elements of the reconnnended improvements are discussed 
below and illustrated in Figure 14 (see pocket at end of report): 

CBD North-South Corridor Improvements 

To complement the existing Delaware-Washington one-way couple, Adams 
Avenue and Pennsylvania Avenue should also be made one -way to facilitate 
general circulation in the area. Southbound traff ic would be acconnnodat
ed on Pennsylvania Avenue between 4th Street Nort4 and 2nd Street South, 
and northbound traffic on Adams Avenue also between 4th Street North and 
2nd Street South. To date, the majority of CBD activity is generally 
confined along and between Washington and Delawar~ Avenues, but as the 
core of the CBD expands f arther east and west, the provision of more ef
ficient circulation and access via Adams and Penn~ylvania Avenues will 
be required. 

Federal Avenue, the city's principal retail and business street, pri
marily serves l ocal access needs , not only because of its de•sign, but 
also because of the relief afforded by the Delaware-Washington one-way 
ring. Current indications are that the integrity of this street is to 
be maintained and, moreover, further enhanced by the development of a 
"super block" at 1st Street South (see Figure 15). Such a development 
would place a strong retail/business anchor at the core's southern 
boundary, thereby giving rise to a more active pedestrian movement along 
Federal Avenue. From a land-use planning point of view, this intention 
is well folillded, and the circulation plan reconnnended here would satisfy 
its requirements for both the vehicular and pedestrian movements involved. 
It should be emphasized that the three-block section of one-way operation 
proposed on Federal Avenue between 1st Street South and 2nd Street North . 
is designed to facilitate the local access needs of the downtown area. 
Although a pedestrian environment can be achieved, vehicular circulation 
along Federal Avenue (and, as discussed later, along State Street) would 
be imp-Paved by discouraging through or non -CBD t ,raffic from using 
Federal Avenue. 

CBD East-West Corridor Improvements 

Essential to the achievement of safe and efficient movement within 
and through the CBD is the implementation of the 1st Street North-1st 
Street South one-way couple. Although each operates as a one-way street 
today, the respective designs are incClilplete and/or inefficient to the 
point that State Street still fllllctions as a heavy carrier of high
traffic volt.nnes within the downtown. This situation, although not as 
severe, is similar to that pertaining to Federal Avenue prior to the 
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adoption of the Delaware-Washington one-way couplEl. To remedy this and 
allow State Street between Washington Avenue and :Qelaware Avenue to func
tion in a deemphasized manner analogous to the proposed operation of 
Federal Avenue, this east-west loop should be implemented (as shown in 
Figure 13) between Willow Creek to the east and Jefferson Avenue to the 
west. This system, together with the one-way pairs of Adams-Washington 
and Delaware-Pennsylvania, will provide excellent access and circulation 
patterns both for CED-oriented and intercitj. tOsstown movements. The 
corner rolllldings tothe east at Georgia Avenue (between 1st Street South 
and State Street), and to the west at Jefferson Avenue (between 1st Street 
North and 1st Street South) are essential, and to compromise either align
ment would adversely affect the loop's effectiveness. 

To improve the acconnnodation of east-west through traffic vollDJles now 
utilizing CBD streets, it is reconnnended that 4th Street North operate as 
a higher-capacity arterial between M:>nroe Avenue to the west and Carolina 
Avenue to the east. On-street parking should be prohibited between 
Washington Avenue and Delaware Avenue to provide four moving lanes; be
tween M:>nroe and Washington Avenues and between Delaware and Carolina 
Avenues, two moving lanes are recormnended, except at intersections where 
separate left-tum lanes (painted) are reconnnended to increase capacity 
and ensure a safer operation. 

State Street, 2nd Street North, and 3rd Street North should be de
emphasized as major traffic carriers, thereby creating a more desirable 
format for future land-use planning and development. This will be made 
possible via the capacity provided by 1st Street $outh, 1st Street North, 
and 4th Street North. 

CBD Traffic Signal System Progression 

Evaluation of the interconnected signal system within the CBD core 
required analyses of green ·time apportionment, phasing, cycle length, 
and progression. This evaluation was designed to maximize progression 
band width along a linear route and select the optimum signal cycle 
length, which along with the offset intervals, would provide for the 
most efficient movement of vehicles. This technique was applied to the 
high-priority routes in the CBD, and the results of this evaluation then 
were analyzed as a grid network of signals. 

The apportionment of green time and the use of signal phasing are 
critical factors in obtaining efficient signal operation . .Analysis of 
these factors requires examination of the physical conditions, operational 
characteristics, and peak-hour turning movement volumes at each intersec
tion. 

The optinrum cycle length for a fixed-time signal system should pro
vide the best combination of capacity, reduced delay, and signal progres
sion. Observation of the downtown area and the results of capacity 
analyses indicate that a 70-second cycle length generally satisfies the 
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criteria of adequate capacity and minimum delay. In addition, an eval
uation of signal progression on the high-priority streets reveals this 
period to be most acceptable. 

In selecting an offset system, examination of the distribution of 
vehicular flow across the street network was perfcnned. Because traffic 
is not evenly distributed and a set of primary tra£fic carriers is evi
dent, an offset system which establishes street progressions on a pri
ority basis according to traffic voltnnes will improve the overall effi
ciency of the signal system. 

The priority offset system involved the follO\\ing considerations: 

1. All streets within the central area where sign.al progression is 
desirable (see Figure 15) were given a priority ranking according 
to their traffic volur .es (see Table 5) . These volumes were 
determined from existmg peak-hour collllts and a reassigruoont of 
traffic based on proposed changes to the existing street and signal 
systems. 

2. Offsets which provide the best obtainable progression were determin
ed for each street in the order of the street's priority ranking. 
These offsets were obtained through graphic tedmiques. 

3. Final adjustments to each offset were made. These adjustments were 
based on the relative benefits to be obtained by both major and 
cross street progressi ons. The recomnended offsets for each signal
ized intersection are listed in Table 6. 

Table 5 
PRIORI1Y RANKING OF CBD STREETS 

Priority Number 

1 

2 

3 

4 

5 

Streets 

(Delaware Avenue 
(Washington Avenue 

(1st Street North 
(1st Street South 

4th Street North 

Pennsylvania Avenue 

Federal Avenue 

Note: Printouts are based on projected traffic volumes for the central 
area following implementation of proposed street modifications and ad
dition of new traffic signals. 
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Table 6 
RECQM.1ENDED SIGNAL ·OFFSETS AND SPLITS 

Major Street Minor Street 
Maj or Street/ Split Offset Split Offset 

Minor Street Percent Percent Percent Percent 

Delaware Avenue 
2nd Street South 60% 0% 40% 60% 
1st Street South 60 12 40 72 
State Street 60 23 40 83 
1st Street North 60 34 40 94 
4th Street North 60 69 40 29 

Washington Avenue 
2nd Street South 60 96 40 56 
1st Street South 60 84 40 44 
State Street 60 73 40 33 
1st Street North 60 62 40 22 
4th Street North 60 24 40 84 

1st Street North 
Pennsylvania Avenue 60 93 40 53 
Federal Avenue 60 7 40 67 

1st Street South 
Pennsylvania Avenue 60 84 40 44 
Federal Avenue 60 57 40 17 

Note: The base point from which offsets should be measured is the offset 
at the intersection of Delaware Avenue and 2nd Street South. 

The signal progressions produced by the method appear to be quite ef
ficient. Major streets such as Delaware and Washington Avenues and 1st 
Streets North and South would afford virtually optimum progressions; i.e., 
these are the best progressions obtainable in light of signal spacing, 
cycle splits, design speeds, and flexibility of available control. 
Progression is also provided on the remaining streets, but it is far less 
than optimum due to the priority ranking of these routes in the grid net
work. 

It should be emphasized that the aforementioned conclusions were 
established after analysis of existing data and proposed revisions to 
the system. However, traffic patterns and vohnne characteristics in a 
CBD area are subject to change and variation. The addition or relocation 
of a major traffic generator could alter traffic patterns considerably. 
Therefore, an ongoing program of signal system reevaluation should be 
initiated. This program should include : 
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Periodic signal system "runs" to check progre~sion offsets and 
signal operation. 

A traffic cotmting program to conduct peak-hou.r turning movement 
cotmts at the major intersections. 

Periodic evaluation of signal phasing, splits, and offsets based 
on current traffic volumes. 

In addition, a file containing infonnation such as existing signal 
timing, signal equipment, time-space diagrams, etc. , should be maintained. 
All changes to the signal system should be recorded in this file. 

The proposed interconnected single dial, fixed-time signal system 
is not responsive to actual traffic demands. The present system can 
satisfy only one set of traffic conditions because splits and offsets 
are fixed until manually changed. In order to obtain the maximum benefit 
of this system, traffic flow should be monitored on a continuing basis 
(at least annually) and adjustments made to the signal timing at the 
local controllers, as required. 

CustCJnarily, a central area experiences three distinct traffic flow 
periods: 

Morning peak--heavy inbound movement to the CBD. 

Evening peak--heavy outbotmd movement from the CBD. 

Off-peak--equivalent movements to and from the CBD. 

Mason City appears to have these characteristics. Therefore, a signal 
system capable of utilizing more than one control scheme would improve 
the efficiency of traffic flow during these periods. Consideration should 
be given to providing a more flexible signal system to serve the central 
area. A more in-depth signal system analysis would be required to deter
mine the specific requirements of such a system and the type of signal 
equipment best suited to satisfy these requirements. 

Specific Intersection Improvements 

The most critical section of the study area transportation network 
frCJil a safety and capacity standpoint involves the intersections of 
Federal Avenue with 5th Street South and with 6th Street South. Although 
5th and 6th Streets are both one-way streets, the heavy northbotmd-to
westbotmd and southbound-to-eastbotmd left-turn movements at 5th and 6th 
Streets, respectively, create tmdesirable safety and capacity problems. 

To alleviate this condition, it is reccmmended that the southbotmd
to-eastbound left-turn movements at Federal Avenue and 6th Street South 
be prohibited, thus allowing the two southbound lanes on Federal Avenue 
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to operate only as through lanes. Because the great majority of vehicles 
now making this left turn originate from the north via a Washington Avenue~ 
to-Federal Avenue-to-6th Street South routing, it is proposed that South 
President Avenue become one-way southbound between 4th Street South and 
6th Street South, so as to provide a Washington Avenue-to-South President 
Avenue-to-6th Street South routing. This improvement will allow the 
intersection to operate much more safely and efficiently, and by rerouting 
traffic from the north onto South President Avenue will reduce the vehic
ular demand at the intersection of Federal Avenue and 5th Street South. 
The South President Avenue-5th Street South intersection will require 
signalization initially, and signalization at South President Avenue-6th 
Street South may be required at a later time. 

In order to acconnnodate the aforementioned left-turn movements at 5th 
Street South, it is recommended that the south leg of the intersection 
(the two northbound lanes on Federal Avenue) be given a lead green signal 
phase. This will satisfy the left-turn movement by briefly eliminating 
opposing flow, and, also, will allocate more green time to the heavier 
northbound through movement. However, as traffic vollDiles increase, 
throat-widening of this ir,tersection to provide a separate left-turning 
lane will eventually be required. 

RECQM.1ENDED IMPROVEMENT PRIORITIES 

As discussed earlier, a nlDilber of projects of varying magnitude and 
complexity comprise the CBD improvement program. Although collectively 
these projects are reconunended for ilmnediate implementation on the basis 
of existing deficiencies in the traffic system, it is recognized that 
for various reasons a staging of implementation will be inevitable. 
Therefore, a priority system is reconmended which relates each major CBD 
project to the overall operation of the system as well as to other 
directly related projects. 

Group I 

In order to discourage through or non-.CBD traffic from using State 
Street within the study area, especially between Washington and Delaware 
Avenues, the improvements recommended along State Street, 1st Street North, 
and 1st Street South should be implemented sinrultaneously. Completion of 
the 1st Street North-1st Street South one-way couple (corner romdings 
at Jefferson Avenue to the west and Georgia Avenue to the east included) 
and the implementation of one-way sections on State Street east and west of 
Federal Avenue cannot operate effectively independently. This subsystem 
of improvements is tn1questionably the most important insofar as provid-
ing the greatest--and most needed--relief to the safety/congestion 
problems now existing in the area. 

Group II 

In teilTIS of sheer roadway capacity deficiencies and traffic operational 
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problems, Federal Avenue's intersections with 5th and 6th Streets South 
warrant the greatest attention. Therefore, of next importance is the 
implementation of the one-way southb01.md movement on President Avenue be
tween 4th and 6th Streets South, concurrently with the traffic operation 
improvements at the Federal Avenue-5th Street souih and Federal Avenue-
6th Street South intersections. These three modifications are relative
ly simple, yet the result will be significant enha;ncement in the 
efficiency of vehicular flow throughout the area. 

Group III 

As an aid in reducing congestion and delay within the CBD, it is rec
onmended that the control system of interconnected traffic signals il
lustrated and discussed earlier be implemented as soon as possible. 
Because such a system is not really dependent upon the ccmpletion of the 
other improvement projects, its implementation may be pursued independent
ly. 

Group IV 

To generally enhance the circulation system of the CBD via providing 
additional intersection capacity and fewer vehicular conflict locations, 
the following improvement projects should be pursued to eliminate the 
CBD's traffic deficiencies: (1) as reconnnended in A Comprehensive PZa:n 
for Mason City, Adams Avenue should be converted to one-way operation 
northbound, and Pennsylvania Avenue conyerted to one-way operation 
southbolllld; (2) on-street parking should be prohibited in advance of 
certain intersections as shown in Figure 14; (3) on-street parking be
tween Washington and Delaware Avenues should be prohibited to provide 
four moving lanes ; and ( ( 1 miscellaneous improvements such as intersec
tion point channelization (more extensive and more frequent) and the 
adoption of unifonn signing. 
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Appendix 
EXPLANATION OF "EXISTING CONDITIONS" FORMAT 

The first two sections of each intersection report, "location" and 
"existing conditions," are printed by a computer using a set of programs 
titled "Barton-Aschman Intersection .Analysis System" (BAI.AS). While most 
items on the BAIAS output are clear, some do deserve special explana
tion: 

STREET CR.a3S SECTION 

Right-of-Way Width. Width of the right-of-way at the intersection 
was obtained £rem intersection drawings. 

Basic RoadJ.Jay Width. Width of the roadway curb-to-curb (including 
medians) prior to any intersection throat-widening 

Nwnber of Approach Lanes. Lanes are identified as left- or right-
turn lanes only if they are. marked and signed as exclusive lanes. 

Road surface. Self-explanatory. 

Median. Self-explanatory. 

Shoulder Treatment. Self-explanatory. 

POSTED SPEED LIMIT (MFH) 

Speed limit posted on the approach to the intersection. 

PARKING PRffiIBITICNS 

Nearside Approach Area and Far-side Exit Area. These are the curb 
parking restrictions enforced just prior to and just after the intersec
tion itself. If parking is allowed mid-block but prohibited near the 
corner, then the distance of the corner restriction also is given. 
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Nearside Block Before and Far-side Block Beyond. These are the pre
dominant curb parking restrictions on the block before and after the 
intersection. 

As an example, the parking restrictions listed for the nearside of 
the east leg will be those posted along the north side of east leg and 
the restrictions listed for the far-side of the east leg will be those 
posted along the north side of the west leg (see below). 

Far-side East Leg Nearside East Le 

Nearside West Leg Far-side West Leg 

VOLUME (PEAK Ha.JR) 

Morning or afternoon peak-hour traffic cotmts are listed along with 
the dates on which the traffic counts were conducted. 

SERVICE VOLUME (LEVEL C) AND VOLUME/ 
CAPACI1Y RATIO (V/C) 

Where capacity may be a problem at a particular intersection, the 
service volume for each leg of the intersection has been calculated. 
Cycle splits for actuated signals are based upon observation of operating 
conditions during the peak hours and upon the maxinum green setting on 
the controllers. The V/C ratio is then obtained by dividing the peak
hour total volume by the calculated service volume. 

PEDESTRIAN ACTIVI1Y 

Pedestrian activity listed is based upon the engineer's observations 
while studying operations at the intersection Four categories were used 
for identifying the activity observed: None Observed (O/Hr), Light (1-9/ 
Hr), Medium (10-19/Hr), and Heavy (20 </Hr). 

TRUCKS AND THROUGH BUSES 

Based on classification cormts if available; otherwise on observa
tions as above. 
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TRAFFIC COOROL 

The type of traffic signal is listed. If an intersection is control
led by stop or yield signs, the words "Stop" or ''Yield" will appear for 
the intersection legs which must stop or yield. 

LAND-USE 

Self-explanatory. 

ACCIDENTS 

The time period of accident totals was selected to be January 1972 
through March 1973 . because of the ready availability of detailed accident 
infonnation for this period. 

Accident Severity. Self-explanatory. 

Accident Type. Self-explanatory. 

CAPACITY INCREASE (Y/C Existing - V/C Expected after 
Percent Capacity Increase= ____ --..-,II1]2~~r~o_v~e~m_e-n_t_s) ______ _ 

V/C Existing 

Volrune on critical N-S leg plus Volume on criti-
with V/C Existing= cal E-W le! 

Capacity on critical N-Seg plus Capacity on 
critical E-W leg 

The V/C expected after improvements was calculated in a similar manner 
as V/C existing, except the capacity calculations were adjusted to re
flect the recorranended signal timing or geometric improvements. 

PERCENT ACCIDENT REIUCTION 

Percent Accident Reduction= Accidents C?rr~ctable
1
by Improvements 

Existing Accidents 

The calculations for percent accident reduction are necessarily more 
subjective because there are no definite fonnulae for relating correct
able accidents to the types of improvements recommended. These relation
ships were derived from published before-after accident studies (similar 
to the study published in the October issue of Better Roads) and adjusted 
to reflect the individual characteristics at each location. 
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