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T h i s report on capacit ies of s ignalized intersections i s the f i r s t part of a 
s e r i e s of comparison studies between resu l t s presented in the 1950 issue of 
the Highway Capacity Manual and resu l t s a s found for specif ic "pressurized" 
intersections m the Boston Metropolitan A r e a . 

Data from 21 pres sur i zed intersections (that i s , intersections where the 
approach under study had a continual backlog of waiting vehicles) indicated 
capacities in excess of those reported in the "Highway Capacity Manua l ." 
Specif ical ly, volumes on approaches with a total street width of 31 to 46 ft 
averaged 14 percent higher than "Manual" averages . On streets 47 to 64 ft 
in total width, volumes were 65 percent greater; on streets 65 ft and wider, 
the average volumes were 106 percent higher than corresponding volumes in 
the manual. 

It i s not intended that the resu l t s of the study be used as general c r i t e r i a 
for higher bas ic design volumes. Rather it indicates a much higher capacity 
potential, especial ly in the wider street width, under pressur ized conditions 
which motorists are current ly tolerating in larger metropolitan a r e a s . 

The reductive effect of commerc ia l vehicles and turmng movements under 
pres sur i zed conditions was compared with those in the manual . The factor 
found locally to have the greatest influence on the capacit ies was the turning 
movement. Left turns appeared to have a greater ini t ia l effect under p r e s 
sur ized conditions than the manual indicates. However, this effect appears 
to lessen on approaches carry ing more than 20 percent of left-turmng t r a f 
f i c . A l s o , the local data indicate that when left-turning volumes are equal 
to or greater than 50 percent of the total approach, they operate as through 
traff ic with little reductive effect. T h i s i s believed to be peculiar to in ter 
sections where the major movement i s the left turn and the peak condition 
involves p r i m a r i l y the same daily commuter t ra f f i c . 

The effect of commerc ia l vehic les was found consistent with that proposed 
by the manual ( in the range of 0 to 20 percent ) . The data indicate a greater 
effect than that outlined in the manual due to the presence of commerc ia l 
vehic les when they make up more than 20 percent of the total approach volume. 

F ina l ly , the study indicates that the reductive effect of the opposing left 
turn I S sufficient to be evaluated alongside the usual lefts , r ights , and c o m 
m e r c i a l percentages. 

• T H E A P P R O A C H C A P A C I T Y of a signalized intersection i s undoubtedly the greatest j 
retardant to the basic capacity of a highway or street . When the intersection approach 
has become continuously backlogged with waiting vehic les , the intersection becomes 
"pressurized" with impatient vehic les . | 

The Highway Capacity Manual (1) has attempted to determine the capacity of various 
inter sectional approaches by summariz ing and plotting a wide variety of f ie ld measured ^ 
data. The analyt ical study of the manual consists of c lass i fy ing intersections in a c c o r d 
ance with their geographical location; downtown areas , intermediate a r e a s , and r u r a l 
or outlying a r e a s . E a c h location i s considered with both parking prohibited and p a r k 
ing permitted. The c l a s s e s are further sub-divided into two-way, one-way and divided j 
type s tree ts . 

Having standardized the intersections, the actual traff ic volumes are then standard
ized in order to compare relat ive conditions. T h i s i s done by adjusting the var ious 
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influencing factors to a common unit. The 
basic reference or "average condition" is 
10 percent commercial, 10 percent right 
turns and 10 percent left turns. Charac
teristics differing from this are adjusted 
to the common unit of measure by a com
bined adjustment factor, obtained as fol
lows: Subtract or add 1 percent for each 
1 percent commercial traffic differing, 
subtract or add V2 percent for each 1 per
cent of right turns differing, subtract or 
add 1 percent for each 1 percent of left 
turn differing; and subtract 10 percent for 
bus stops on the near side, subtract 15 
percent for bus stops on far side, or add 
5 percent if no bus stops. For intersec
tions with unusual conditions, the adjust
ments are subdivided in more detail as 
outlined in the manual. 

With the intersection capacity depend
ing upon the approach capacity, the ap
proach capacity, in turn, depends primar
ily upon two fundamental features, time 
and space. The time is measured in sec
onds of green signal, or by subdividing the 
cycle and phase lengths per hour of total 

^lapsed time. The space is measured in units of 10-ft lanes. The capacity is therefore 
expressed in units of vehicles per 10 ft width per hour of green signalization. 

The intended unit of field measure was the "possible capacity," the maximum num-
)er of vehicles that actually can be accommodated under prevailing conditions with a 
continual backlog of waiting vehicles (Fig. 1). O.K. Nermann summarizing the data 
n the manual concluded that not all data met this requirement. Hence, it was deter-
ined that the average condition (as plotted for Curve 1, Fig. 8) was midway between 

;he possible capacity and a "practical capacity" — practical capacity defined as the 

Maximum p o s s i b l e c a p a c i t y . 

F i g u r e 2. P r a c t i c a l c a p a c i t y . 
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Figure 3. Congested intersection with continuous backlog of vehicles 
I 

maximum volume that can enter f r o m an approach during one hour, with most of the 
drivers being able to clear the intersection without waiting for more than one complete 
signal cycle ( Fie. 2 ) . 

Figure h. Congested intersection with continuous backlog of vehicles. 
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Figure 5. 
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This report has derived the average condition by dividing actual possible capacity 
f i e ld counts by a capacity load factor of 1.1 or dividing actual practical capacity f i e ld 
counts by a factor of 0.9. The actual f i e ld counts, after being divided by the combined| 
adjustment factor and by the capacity load factor, are plotted against the total street 
width for the intermediate type areas. 

Basis capacity was adopted as 1,250 vehicles per 10 f t width per hour of green, 
stemming f r o m the basic capacity of 1,500 vehicles per 12 f t width per hr fo r 1 lane of J 
continuous moving t ra f f i c at 12 mph. 

SELECTION OF INTERSECTION APPROACHES 

Twenty-one intersection approaches of the undivided, 2-way intermediate class wer^ 
selected for study. Each was known to carry large volumes of peak hour t r a f f i c (F igs . 
3 and 4 ) . The approaches were part of eight intersections ( F i g . 5) widely dispersed 
over the Metropolitan Area . Each was definitely an intermediate type intersection, 
located between the downtown area and the o u t l y i i ^ residential areas. During peak j 
hours, they served p r imar i ly commut i i^ t r a f f i c , and during off-peak hours served con-^ 
siderable cross-town t r a f f i c . They varied in total width f r o m 30 to 94 f t , and contained 
a variety of t r a f f i c type and movement. There were no streetcars, nor was parking ' 
permitted on any approach. 

COLLECTION OF DATA 

The f i r s t method of data collection was by the use of standard one-half hour t r a f f i c 
counts, as available on office f i l e ( F i g . 6 ) . The t r a f f i c count furnished actual volumes' 
of passenger vehicles, commercial vehicles and turning movements per period of one-
half hour elapsed t ime. Additional office f i les furnished dial t iming of signals, in ter- i 
section dimensions and other relevant information. A l l f i l e data used was less then j 
one year old. ' 

The second method of data collection served as a check on the f i r s t . I t consisted j 
of using special phase counting fo rms , s imilar to those used by the U.S. Bureau of I 
Public Roads for collection of data ( F i g . 7 ) . Five intersection approaches were double 
checked in this manner. This method of t r a f f i c count furnished t ra f f i c volumes and 
turning movements for each green phase of the signal, and specifically indicated those 
phases that had a continuous backlog of waiting vehicles. By groupi i^ a series of thesej 
fu l ly loaded phases, and omitting any phase not fu l ly loaded, volumes of average m a x i - j 
mum possible capacity were found per unit of green t ime. 

SAMPLE CALCULATIONS 

The eastbound approach on Washington Street at the Northern Ar te ry , Somerville, 
Mass. (Table 1, line 8) w i l l be used in demonstrating the method used in the calculations 

The physical characteristics were (a) intermediate type intersection, (b) street 
width of 80 f t at approach, and (c) parking prohibited on both approach and exit . 

The t r a f f i c characteristics were (a) count taken on Friday, 3:00 - 4:00 p . m . , (b) 
continuous backlog of waiting vehicles, (c) t r a f f i c count of 882 vehicles per hour, (d) 
35 percent commercial t r a f f i c , (e) 1,6 percent r ight turns, ( f ) 52 percent lef t turns, 
and (g) bus stops at curb on near side. 

The signalization characteristics were (a) 140 sec, three-phase signal, (b) the ap- , 
prach is on a separate phase, and (c) 33 sec green per cycle. I 

Adjustments were as follows: 

Influence Adjustment (percent) Factor 
35 percent commercial (10-35) -25 0,75 
1,6 percent right turns (10 -1 .6 )V2 + 4 . 2 1.042 
52 percent lef t turns (10-0) +10 1.10 
Bus stops -10 0.90 
Because of intersection design and volume lef t turns were treated as through t r a f f i c . < 
The combined adjustment factor (0.75 x 1 . 0 4 2 x 1 . 1 0 x 0 . 9 0 ) = 0 . 7 7 . The capacity 
load factor, measured at maximum possible capacity, was 1 .1 . 
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COMMONWEALTH OF MASSACHUSETTS METROPOLITAN DISTRICT COMMISSION 
PARKS DIVISION 
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The manual reports the average capacity fo r an 80-ft street as 2,180 veh per hr of 
green when under an average condition of 10 percent commercial, 10 percent lef t turns 
and 10 percent right turns ( F i g . 8 ) . Therefore the possible capacity of the above ap
proach would be: 2,180 x 33/140 x 0.77 x 1.1, equaling approximately 435 vehicles per 
hour of t ime . The actual f i e l d counts indicated that 882 veh per hr were passing throug 
the intersection under the above conditions. 

Knowing the existing capacity of the approach, the calculations may be reversed in i 
order to solve fo r an adjusted capacity, comparable to the average condition presented 
by the manual, or 882 x 140/33 x 1/0.77 x 1/1.1 equals 4,420 vehicles per hour green j 
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at average conditions, thus, 4,420 veh per hr green per 80-ft total width, or 550 veh 
per hr green per 10-ft total street width, or 1,105 veh per hr green per 10-ft approach, 
width. 

PLOTTED DATA 

Figure 8 is a direct comparison of average reported capacities. Curve 1 is the av
erage reported capacities of many U . S. cities and has been taken f r o m the Capacity 
Manual for purposes of comparison. Curve 2 is the maximum possible capacity of the 
reported cities, and is obtained by multiplying the average condition by the load factor 
of 1 .1 . 

Curve 3 is a mean plot of the raw data fo r Boston as presented in this study. Curve 
4 is the maximum possible capacity obtained by multiplying the average capacity of 
Curve 3 by 1 ,1 . 

Curves 3 and 4 indicate two significant findings: (1) the average reported capacities 
are considerably higher than expected, and (2) the capacity of an approach increases j 
almost in direct porportion to i t s increase in width. A street 80 f t in total width carries; 
over twice the approach volume of a street 40 f t m total width. This f i n d i i ^ is not ap- i 
plicable f o r normal highway capacities, but instead probably results f r o m the intensive ^ 
pressure of backlogged t ra f f i c i n a congested urban area. 

Figure 9 indicates the frequency distribution of the intersection capacities found. 
Graphs 1 and 2 present a comparison between study data and data presented by the Ca
pacity Manual. The total street widths have been sub-divided into common width ranged 
The manual presents an average of maximum observed capacities, whereas the study ' 
presents the over-a l l average of a l l capacities as found. No precise determination 
has been made as to what determines the dividing line between maximum and average 
f igures . In later comparisons, this study uses the upper one-third as maximums fo r | 
comparable purposes. 

The differences between the capacities shown in Figure 9 and the basic intersection 
capacity of 1,250 vehicles per hour of green per 10 f t of width, can be attributed p r i 
mar i ly to the combind effect of the adjustments previously mentioned. 

Graph 2 ( F i g . 9) indicates that 100 percent of the approaches studied had an approach 
capacity of at least 800 vehicles per 10 f t of approach per hour of green, as compared 
to 27 percent of the approaches summarized by the Capacity Manual. This study has | 
found an over-a l l average of 1,040 as compared to the manual's 695 vehicles per 10 f t 
of approach width per hour of green. 

Figure 10 indicates the trend of maximum approach capacities i n relation to the range 
of total street width. The capacities f o r each range of street width have been plotted | 
against the approach width. Curve 1 indicates a plot of the average maximum capaci- ^ 
ties as summarized by the Capacity Manual, whereas Curve 3 i s the average maximum i 
capacities found in this study (upper one-third of each range). Curve 2 is a plot of 
the over -a l l average capacities as found for the width ranges. 

The over-a l l average of this study is even higher than the maximum reported capac
ities of the manual. 

Figure 11 indicates the trend of average reported capacities per 10 f t of approach 
width in terms of actual approach width, rather than ranges of width as previously | 
shown. This data i s obtained by dividing the plotted volumes of Figure 8 by the approach 
width. Approach widths of 5-f t increments have been used in establishing the plotted 
points. This figure not only indicates higher reported capacities, but indicates the 
range of approach width most eff iciently used, 25 to 35 f t . 

REDUCTIVE EFFECT OF TRAFFIC MOVEMENTS 

Because of the very high volumes of t r a f f i c on the intersection approaches, a brief | 
study was noade i n an attempt to evaluate and correlate the average reductive effect 
that each individual t r a f f i c movement has on the capacity of an intersection approach. < 

Nine of the intersection approaches previously studied and six additional ones were 
selected f o r fur ther study. A l l approaches were 40 f t wide with 20 f t approaches. A l l 
corner rad i i were less than 20 f t . 
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Af te r f i e ld observations, i t was found that the following movements were significant
ly effective in reducing the capacity of f u l l y loaded approaches: (a) included lef t turns, 
(b) included commercial t r a f f i c , and (c) opposing lef t turns. 

The f i r s t two items were used by the manual, taut the last one was not. Buses were 
too few to be influential in the study. The reductive effects of r ight turns and total op
posing t r a f f i c were also included, however the samples available were not sufficient 
to provide any basis for correlation or linear interpretation. 

The study was made by counting t r a f f i c volumes, types and directions on each phase 
of the signal. Counts were made during both morning and evening peaks. Cnly those 
phases f u l l y loaded with t r a f f i c were recorded. Approximately 2 hours of ptiase count
ing was made on each approach. 

The data were recorded under each movement as a percentage of the approach v o l 
ume as shown in Figures 12 and 13. For instance, i f the included lef t turns were 18 
percent of the total approach volume, i t was listed under the range 16 - 20 percent of 
fu l ly loaded approach (opposing lef t turn t r a f f i c is expressed in percent of the f u l l y 
loaded approach). 

A l l data could not be used. For example, i f there were 24 percent lef t turns and 28 
percent commercial t r a f f i c , i t was impossible to measure which i tem effectively r e 
duced the approach capacity. Therefore, i t was decided to select l imi t ing percentages 
of each movement, and to permit only the movement in question to exceed i ts l i m i t in 
the recorded data. This required much tabulation and sorting of data. The l imi t s used 
are as follows: (a) included lef t turns, 5 percent; (b) included commercial vehicles, 
5 percent; and (c) opposing lef t turns, 5 percent. 

As an example, to measure the effect of a lef t turn, only those phases were used 
when the percentage of lef t turns was high and a l l other factors were below their l i m i t . 

Figures 12 and 13 are mean plots of the summarized data for the selected percent
age ranges shown. 

An attempt has been made to show the linear interpretation of each plot as follows: 

(1) Included lef t turns — Subtract 2 percent for each 1 percent of lef t turning 
t r a f f i c less than 10 percent of the total approach, and subtract V2 percent f o r each 1 
percent of lef t turning t r a f f i c over 10 percent of the total approach volume. 

(2) Included commercial vehicles — Subtract 1 percent fo r each 1 percent of com
mercial t r a f f i c less than 20 percent of the total approach, and subtract 2V2 percent 
fo r each 1 percent of commercial t r a f f i c over 20 percent of the total approach volume. 

(3) Opposing lef t turns — Subtract 2% percent (max. 50 percent) for each 1 per
cent that the opposing lefts are of the f u l l y loaded approach. 

SUMMARY 

The preceding study is not an attempt to introduce new theories of intersection ca
pacity measurement, but instead attempts to compare existing local capacities to the 
average reported capacities of the Highway Capacity Manual. 

The comparisons indicate that existing intersection approach volumes, when under 
pressure, are greater than might be expected. One of the narrowest streets studied, 
33 f t wide with 16.5-f t approaches, showed an adjusted capacity of 1,470 vehicles per 
hour of green as compared to the average reported capacity of 1,030. This is an i n 
crease of 43 percent over those calculated f r o m the manual. 

Thirteen streets of the common 40 f t width were analyzed and averaged an adjusted 
capacity of 2,100 vehicles per hour of green, compared to 1,340 as reported in the 
manual. 

Very wide streets of approximately 80 f t widths, with 40-ft approaches indicated 
adjusted capacities as high as 5,780 vehicles per hour of green compared to reported 
capacities of 2,160 vehicles per hour of green. The average adjusted capacity of a l l 
streets in the range over 65 f t has been found to be 106 percent greater than that r e 
ported in the manual. 

As outlined, 10 f t is the width deemed standard for one approach t r a f f i c lane. I t i s 
not uncommon at local intersections to have pressurized t r a f f i c f o r m 8 or 9 f t t ra f f ic 
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TABLE 1 (Continued) cji 
i Z 3 4 5 & 7 ft ^ l6 U i2 i i 14 15 " 

20 40 3-4 TTO JSn 1202 8.3 l75 T O No 1.115 75 .9 20 1755/20 1755 
Pm ~40" 

21 

23 

40 7-8 110 fuU 2174 3.6 1.2 7.0 No 1.205 75 1.1 20 2410/20 2410 
am 40 

22 40 4-5 110 full 1928 3.2 0.6 10.1 No 1.17 75 1.1 20 2200/20 2200 
Pm - 4 0 -

40 3-4 110 full 1570 3.9 1.7 11.0 No 1. 15 75 .9 20 2220/20 2220 
P'" -40-

551 4.3 83.0 14.5 No .88 25 1.1 20 2500/20 2500 
"40-

24 30 4-5 110 full 
pm 

Part B 
(2) 

25 80 3:30-4 full 866 16.2 10.0 0.0 Yes .93 810 1.1 40 
pm 

(3) 
26 80 3-4 full 1596 16.5 10.0 1.0 Yes .915 1550 1.1 40 

pm 
(2) (1) 

3760 
SG-

3680 
- 8 0 -

4350 

233 50.0 24.2 4.3 Yea .515 336 1.1 35 4410 

27 70 3:30-4 ful l 261 44.5 29.1 3.4 * Yes . 551 436 .9 35 
pm 

(3) (1) 
28 70 3-4 full 

pm 
(2) (4) 

29 80 3:30-4 full 435 23.6 5.0 54.0 Yes .797 375 1.1 40 
pm 

(3) (4) 

70 

4760 
80 

30 80 3-4 full 
pm 

748 25.8 3.2 51.8 Yes .783 644 1.1 40 _4S5q 
8b ' 



1 2 3 4 5 6 7 8 2 ifi U 12 1? 11 ia_ 
(2) 

31 40 4-4:30 ful l 935 0.0 3.0 0.5 No 1.305 1020 1. 1 20 2310 
pm 40 

(2) 
32 47 3:30-4 full 575 0.5 0.0 3.0 No 1.31 1020 .9 23.5 1720 

pm 47 
(3) 

33 47 3-5 full 646 1.0 0.0 4.2 No 1.27 589 1. 1 23.5 2820 
pm - 4 7 -

(1) 3 Phase Signal, Treat Left Turns same as Right Turn Adjustments 
(2) Peak 1/2 Hour 
(3) Using Fu l ly Loaded Phases Per Peak Hour 
(4) Because of Intersection Design ti Volume Treat Left Turns As Through Traf f ic 

Part A - Using Standard Hourly Traff ic Count Data 
Part B <- Using Special Phase Count Data 

01 
CD 
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lanes. At one approach it was recorded that traffic formed a 6-car approach front on 
approximately 42 f t of an 80 f t street (Fig. 14). This is an exceptional case. 

Further study might prove that specific ranges of approach widths increase greatly 
in capacity during pressurized congestion, due primarily to the possibility of an extra 
lane. 

An attempt has been made to check the reductive effect of the included commercial 
traffic and of the various traffic movements. The effective reductions are similar to 
those presented by the manual. However, the reductive effect of the opposing left turn 
is probably sufficient to be evaluated alongside the usual lefts, rights and commercial 
percentages. 

Figure ih. An approach loaded to maximum p o s s i b l e c a p a c i t y . (Note 6 l a n e s of v e h i c l e s ) 



I «1 
The basic theory and principles used in the outlined theory of analysis somehow lack 

certain tangible influences. The manual, under its introduction to signalized inter-
'sections, has expressed concern that no existing data is available on certain perlexing 

Actors influencing the capacity. Is i t possible that such factors as local highway laws, 
e degree of highway law enforcement, driver habits, the quality of vehicles, or the 

idegree of over-all congestion have such an effect? No allowance has been made, by 
leither the manual or this study, for side clearances, type of curb, etc. The majority 
[of the intersections in this study are not of a high design, and if additional adjustments 
providing for poor clearances were made, i t is possible that the comparable adjusted 
capacities would be somewhat higher. The factor having the greatest influence on the 
|capacities found locally was the turning movement. The right turns appeared to cause 
>far less congestion, for a given percent right turning, than the manual indicates. 

The indications are that locally 40 percent right turns cause about the same percent 
ireduction (10 percent) in capacity as the 10 percent right turns shown in the manual. 
I Left turns studied appeared to have a greater initial effect under "pressurized con-
[ditions" than the manual indicates. However, this effect appears to lessen on approaches 
'carrying over 20 percent left turning traffic. The local data also indicates that when 
left turning volumes are equal to, or greater than, 50 percent of the total approach 
they operate as through traffic with little reductive effect. This is believed to be pe-
jCuliar to intersections where the major movement is the left turn and the peak condi
tion involves primarily the same daily commuter traffic. 

The effect of commercial vehicles was found consistent with that proposed by the 
manual in the range of 0 to 20 percent. The data indicates a greater effect than that 
outlined in the manual due to the presence of commercial vehicles when they make up 
over 20 percent of the total approach volume. 

SUMMATION OF CALCULATIONS 
A l l raw data and calculations have been summarized in Table 1. The combined 

adjustment factor, standardizing traffic to average conditions, is listed under column 
10. It is obtained by multiplying together the group of individual adjustments obtained 
by the traffic characteristics (see sample calculations). 

The capacity load factor, indicating if measurements were made under possible or 
practical conditions, is listed under column 12. A factor of 1.1 indicates that actual 
field measurements were made under maximum possible capacity condition, whereas 
0.9 indicates the traffic count taken durmg periods of practical capacity condition. 

The vehicles per hour of green, comparable to the plot of average reported capac
ities, IS obtained by dividing the volume count by the combined adjustment factor, the 
capacity load factor, and the seconds of green per seconds of total cycle. 

Capacities have been listed for total street widths and for approach widths. Ap
proach widths are equal to one-half of the total street width except for those specific 
streets where lane marking indicates otherwise. On approaches with separate signal 
phases, the left-turn movement has been adjusted as right turns, because of the lack 
of conflicting traffic. Left turn movements were treated as through traffic when in the 
order of 50 to 70 percent of the total approach volume and protected by signals. 

KEY TO APPROACH NUMBERS 
Map Key 

1. Northern Artery northbound at Prison Point Bridge A 
2. Northern Artery southbound at Prison Point Bridge A 

J 3. Prison Point Bridge at Northern Artery A 
4. Commercial Avenue at Northern Artery A 
5. Northern Artery northbound at Washington Street B 
6. Northern Artery southbound at Washington Street B 
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KEY TO APPROACH NUMBERS (Continued) 
Map Key 

7. Washington Street westbound at Northern Artery B 
8. Washington Street eastbound at Northern Artery B 
9. Northern Artery southbound at Somervllle Avenue C | 

10. Memorial Drive westbound at River Street D 
11. Memorial Drive westbound at River Street D 
12. Memorial Drive eastbound at River Street D 
13. River Street southbound at Memorial Drive D { 
14. Memorial Drive westbound at Western Avenue £ ! 
15. Memorial Drive eastbound at Western Avenue E j 
16. Western Avenue southbound at Memorial Drive E 
17. Fresh Pond Parkway northbound at Huron Avenue F 
18. Fresh Pond Parkway southbound at Huron Avenue F I 
19. Huron Avenue eastbound at Fresh Pond Parkway F 
20. Alewife Brook Parkway southboimd at Rindge Avenue G 
21. Alewife Brook Parkway southbound at Rindge Avenue G 
22. Alewife Brook Parkway northbound at Rindge Avenue G 
23. Alewife Brook Parkway northbound at Rindge Avenue G 
24. Rindge Avenue westbound at Alewife Brook Parkway G 
25. Northern Artery northbound at Washington Street B 
26. Northern Artery northbound at Washington Street B 
27. Washington Street westbound at Northern Artery B ' 
28. Washington Street westbound at Northern Artery B 
29. Washington Street eastbound at Northern Artery B 
30. Washington Street eastbound at Northern Artery B 
31. Wm. T. Morrissey Boulevard southbound at Redfield Street H 
32. Wm. T. Morrissey Boulevard northbound at Redfield Street H 
33. Wm. T. Morrissey Boulevard northbound at Redfield Street H 
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