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l. DESCRIPTION OF LOCATION

The proposed traffic control revision is located at the intersection of Trunk
Highway (TH) 3 and County State Aid Highway (CSAH) 26 in Inver Grove
Heights, Dakota County, Minnesota. The City of Inver Grove Heights is located
just south of the capitol city of St. Paul and is situated in the northern portion of
Dakota County. The intersection itself is located approximately 1 mile north of TH
55 and approximately 1% miles south of 1-494. Approximately 174 miles east of
this intersection along CSAH 26 is USTH 52. (See Figure 1, Project Location
Map). The US Census Bureau 2005 Population Estimate for the Clty of Inver
Grove Heights is 33,182. ity

. EXISTING CONDITIONS

TH 3 is currently a two lane undivided north-south hlghway at the proposed
project location. It is classified as a mlnor arter;al and has a posted speed limit of
50 mph. TH 3 currently has right turn Ian € s in both dlrectlons at the intersection
with CSAH 26/70™ Street. The AADT (20@6) on TH 3 is 6, 900 south of the
intersection and 6,800 north of the;mtersectlon ‘

CSAH 26/70™ Street is a two lane ugn ed east-west County State Aid Highway
in the City of Inver Grove Heights in Dako 3County At the intersection with TH
3, both the eastbound and westbound directions of CSAH 26 have only a single
lane of approach with no turn. Ianes The posted speed limit on CSAH 26/70™
Street is 50 mph and the AADT: (2005) is 6,700 east of TH 3 and 5,600 to the
west of this location... The 2004 analy3|s in Table 2 shows a LOS F for
northbound TH 3 during: e AM peak and a LOS F for southbound TH3 and
both eastbound and west ol d.C

shows the delays at this' lntersectlon justify a new traffic control which is also

supported by citizen complaints received.

The grade approachmg”thls intersection from the west is approximately -8%. The
other approaching grades are relatively flat.

This intersection has been operating in its current all-way stop condition since
1998. (See Figure 2, Existing Geometrics).



o &
DEER RUN TR. ,. S r‘“%, ﬂ alen
7 v 700p ci £] ¢ £l ¢ e
DARLA CT. o 2 N . 9\{‘6 o £l | £ £ B 5 B E| 5 5 £
%y 2 e A slo | 8 = 5l+h
/ s E MENDOTA RO | S-Taue, y ) e
7 > ) H N
& o/
/ T 28 == |an. he-00Magp, el |1 e slth
0% 3 ATWATER PATH 2 ST g ; 4s+En 4
. “ > .
[N & ala SE
Y 2/ 47Tth (=3
g 2(3 S, 3 E[Tth ST H 7|th
X3 P
47, UPPER 45th ST. \%, X W
F. p@”‘“ < z
SF agtn<| wjay & 8f{th
. ASHLEY E. 49th ST, ST
% A
¢ m > 3 £ afth
‘Q“RD > Y 50th ST, £ i -
3 " = F . . . @
= s1st z|sT. 4| 4] OV —
HUBER — .
OR. — =
Lol L
9 t [N ]
& H 3 ) R|ICH
S\ |
FiED WINDY HILL b\g g ol
STONE s g g sl sl gl ¢l
OR. 414‘4, S - <) @] | =
Py
¢ 00|
) & ]
193 % & .
& ST 4% H
)oo” . C'ENEX @ %4/ 3
D)o - AG
S\ SUNFISH LAKE
R
MENDOTA HTS.RD. 2000 POP. 504 < " é L
&
G/r“‘lg [ y < = UPPER _ 53th
S HORSESHEE 7% /58t s7. ¢ " g
HIGH __ 4y 4 TS
Fya8 Bel s N . ui it z
SLEEQSY Hornbeam ™% o Zfsgtn 1. £ ® & &/ 5)&
Lake @ S5 N L BLACK[S® %5 (o
2 & e YAV
p OV I 60th ST.| 2 S g g
woo 60th 3 & B gotn sT.|uiE.
<| 60th ST.E. - S S
& .
5 E /R
. S © s e & K\E
D‘C“:"’” @f 62nd ST, E. 2, o ANRES
Lake c3ra al 3 62n0 ,,1’ . I _UP{PER 62nd
ST, g, ‘# % € gé = § ST. E.
=~ 63rd ST.E = . TREE|E L@ =
FTEleE z gl Ei = 35
J
INVER GROVE HEIGHTS ROJECT = el S sl o
@ 1. =Y
%ﬂ 2000 POP. 29,751 P ® 7‘?6\641'1'\; ST2) ¢ ST\c-g yeoer | 64m B3 :% . 5\
*\ Zestn e . TE & 2% %
LOCATION Oy
’%; el & 5 y mTo» 65th < SuckLey
Q> . O
. TEEL o™
Z| |e7en#D[E .
P Y Ziu Bt""e =) hil G 44
= N 68th &|2sT. G @ I =, =
2 w = £ 45, CATHERINE AVE. E. = —
= g % g %, . 46.CARMEN CT. /4
& ATHENA WAY 3 |x ¢| 71 sRaDY PATH 3 2
n ST W < Grrl2 31 72.L0WER 67th ST, "=
<| nver|nessUTRIE z %] 4o
HE 3 g ST, €
3 x . .
H 3 £|® &3 ‘{O‘rh.
= ____T0th ST. W. ", g 71st ST,
2 ~ s S w PATH | < o R
g \J B S — % 2 TIst ST, E, &
D Se)
4 ALLEN \,\;%@FT nd [ Bove 5 rsra ST.E UPPER ; st
N4 N "
= 72nd |CIR. W, 14 Bka\ﬁ\v* E ST.BRITTANY S| 5
£ Z - “;g?@ = 3‘ R T3rd
N Eluo® S Z
& =l eSO ¢ 213
w Ve H
i =% 8 /3 5 ) Lo )
> £ " % HN S mQ_g o )
-t @
; S g Y & - f\r, St
& ; = x 3 N v z
]§ &2, &) war BV E 2% {aov0 o, S
RED joak| =< } o o [ @& TT6tn =2 <&/ 3
Zor] 1= = Z o || ZTSS s STz
ol &| |geecker T 5 2| o™ || ol TR B
3 7th *» 3l a&. = 78tn| ST. E. =
zl B SLTW. o - 2 é " 3
3 % 3 S Tothy STl B 2 BOYD\CT. E.
fLe )\ @B S, Zr0 & > 19th
R 5) @| 78{ CT. 5 z
5 2 @ S_E qomlsre
ALBE " T z .E.
hoiPing o £ HE BLUEEE ‘\g o\ UPPER 79th
sonE € = 3 gl oo r. e
vaNkge ES Ho0s @ I
s — 3 80th ST, E. .
n 8(‘/0. -‘ 544]
3
-
z = o« . &
Zx By A,
ué & g’ 82nd ST. E. INVER
< . u (s}
ARGENT®/  82nd ST. W. o%) HILLS - 3
P %, COMMUNITY \g4, © o %
<] . 4 <y <& =3
2f | ZF COLLEGE N . 22 -
z B 2 LAy
DPPERMAN z|s w, 5 2 Gy,
e sarn | SIT. . = er, &z D\ esFeLBISE) Yy
£ < ”gx;\ pecteL 1. /Y /o
- 1 WHESo, L &% TN &
* ? O sl 8 A
> % N Q.°° 13 >
= - SRR /AL N (g o
E 1 870 © $TIE 2 b=
g 2% O T
a a = P % TeR 2 < =
LA > Xn, BRANSQp ¥ D O\ CALLaa®
Al NS SN
INVER GROVE HTS, MINNESOTA oF o8 ooy . Q@




|
ki |
@
e MNTH 3

EXISTING GEOMETRICS - FIGURE 2
T.H. 3 @ CSAH 26/7@TH ST
INVER GROVE HTS, MINNESQOTA

%%}ﬂv d3g

&

WRES
%\

7

)
%rav O

Q)
op 7t

——x

| 4

/ CSAH 26/70TH ST




. FUTURE CONDITIONS

A number of new development concepts have been reviewed for this area,
including one in the northeast corner of this intersection. The additional trips
generated by these proposed developments, will increase the delay and degrade
the LOS if an all way stop condition remains inplace.

The current all way stop condition has been at this intersection since 1998 and
would be operating at an overall LOS F in 2025 if no other modification were
done. Population growth in this area of Dakota County is anticipated to be 3%
per year based on historical data. Volume data for 2025 was projected from
2004 field gathered traffic data. :

IV. ANALYSIS OF ALTERNATIVES

Crash Analysis
Projected 2025 ADT volumes for the TH 3 and CSAH 26 intersection and
standard crash rates by control type for state highway intersections were used to
estimate annual numbers of crashes for each | alternative. Standard crash rates of
0.6 crashes/Million Entering Vehicles (MEV) for an all-way stop intersection and
arate of 0.7 crashes/MEV fora srgnallzed mterseot;ron were used in determining

{€~>

Transportation. Typically, roundabouts reduce the number of crashes by
approximately 50 percent as compared to a signalized intersection thus, a
standard crash rate of O 35 crashes/MEV was used for this alternative.

Table 1 shows the current and%pro;ected crash totals for each alternative.

Table 1
Predicted Crash Totals

Average Average Projected
Alternative . Crash Crashes/Year Crashes/Year
Rate 2003-2005 2025
All-Way Stop 0.6 5 5-9 **
Traffic Signal 0.7 NA 6
Roundabout 0.35 NA 3

** This intersection had a total of 15 crashes for the years 2003-2005 for an average of 5 crashes
per year. See the collision diagrams in Appendix B. The existing crash rate for the current all-way
stop condition at this intersection is 1.0, which is higher than the average (0.6) listed in the
Mn/DOT Traffic Safety Fundamentals Handbook. Using the average (0.6) the projected number
of crashes per year in 2025 is 5. Using the existing 1.0 crash rate and projecting to 2025, the
number of crashes projected per year is 9.



Warrant Analysis

A signal warrant analysis was done using 48-hour counts taken in September,
2004. The signal warrant requirements were reduced to 70 percent of their
stated value based on the fact that the posted speed limit on TH 3 exceeds 40
mph. A Mn/DOT standard practice is to remove 100% of the right turning
volumes from the minor legs for this signal warrant analysis based on the turn
movement counts at the intersection. The rationale for this practice is that these
movements are usually made relatively easily, have minimal conflicts and
therefore do not require a traffic signal to minimize delay or improve safety.

The traffic volume at the intersection of TH 3 at CSAH 26/70" Street satisfies the
requirements of warrants 1A, 2, and 3. The installation of a trafflc signal for this
intersection would be justified if this is considered to be the preferred alternatlve
A roundabout is considered to be justified if the intersectio
warrant or the all way stop warrant. Because this intersection
roundabout can also be justified at this location. gz”‘

The signal warrant analysis, and turning moveme
Appendix C and D respectively.

Capacny AnaIyS|s

The proposed geometrics for a roundaE) f ;

shown in Appendix A. These; are only conce,,, Jayouts with refinements likely
durrng the final design of each*a tfve

An analysis was’ performed usmg SYNCHRO traffic modeling software for both
the all-way stop anej the signal contr@IIed intersection alternatives. An analysis
was also conducteda usmg RODEL traffic modeling for the roundabout alternative.

This rruflal RODEL anaIyS|s used typical design parameters and indicates
acceptable delay and LOS for opening day for a single lane roundabout. The
2025 analys;s imth the same design parameters, shows one approach in the AM
and one approach ln the PM performing at LOS F. During the final design of a
roundabout, these, deS|gn parameters will be adjusted in order to design a
roundabout that will perform at LOS D or better for all approaches 20 years after
opening. This may or may not require an approach to have two approach lanes
initially.

The capacity analysis measured the effectiveness of each alternative in regards
to LOS, average delay, average queue and maximum queue. The data gathered
in these analyses is contained in Table 2, Capacity Analysis Table.



Capacity Analysis Table

MNTH 3 @ 70TH ST/CSAH 26
Peak Hour Analysis - 2004

Table 2

AM Peak Hour Minor Leg: EB CSAH 26 Minor Leg: WB CSAH 26 Maijor Leg: NB TH 3 Major Leg: SB TH 3
L T R L T R L T R L T R
Approach Volume (veh/hr) 69 143 16 53 330 29 45 421 248 13 92 88
LTR LTR LT R LT R
All-way LOS c E F [ B B
Stop Avg. Delay 19.7 45.3 97.8 16.4 137 11.8
Control Avg. Queue 51 110 156 54 38 36
Max. Queue 124 195 293 92 55 73
Traffic LOS B C B B Cc A B C A B C A
Signal Avg. Delay 15.9 23.4 11.1 15.2 29.6 94 15.0 25.6 486 16.2 22.6 6.3
Control Avg. Queue 16 49 0 13 131 0 12 145 0 3 34 0
Max. Queue 54 127 15 44 297 21 40 395 55 17 90 37
Approach LOS C C B B
Roundabout Avg. Delay 3.0 42 54 3.0
Avg. Queue 0 25 25 0
Max. Queue 0 25 50 0
Approach LOS A A A A
PM Peak Hour Minor Leg: EB CSAH 26 Minor Leg: WB CSAH 26 Major Leg: NB TH 3 Major Leg: SB TH 3
L T R L T R L T R L T R
Approach Volume (veh/hr) 62 362 42 217 188 23 21 167 98 57 375 30
LTR LTR LT R LT R
All-way LOS F F [ B F B
Stop Avg. Delay 142.0 111.4- 22.8 14.0 130.8 121
Control Avg. Queue 559 648 60 39 1176 273
Max. Queue 892 1151 88 63 3932 452
Traffic LOS B D A B c A B [ A B c A
Signal Avg. Delay 13.7 36.7 8.5 19.5 20.2 9.1 15.6 23.9 59 15.5 28.3 6.1
Control Avg. Queue 15 159 4] 57 67 0 7 74 o] 18 148 0
Max. Queue 44 #335 25 #134 147 17 20 131 35 42 303 32
Approach LOS C B B [+
Roundabout Avg. Delay 54 3.6 3.6 4.8
Avg. Queue 25 0 0 25
Max. Queue 25 25 0 25
Approach LOS A A A A
Peak Hour Analysis - 2025
AM Peak Hour Minor Leg: EB CSAH 26 Minor Leg: WB CSAH 26 Major Leg: NB TH 3 Major Leg: SB TH 3
L T R L T R L T R L T R
Approach Volume (veh/hr) 125 258 29 96 596 52 81 760 448 23 166 159
LTR LTR LT R LT R
All-way LOS F F F F c C
Stop Avg. Delay 108.0 477.0 625.0 115.0 23.1 175
Control Avg. Queue 179 3124 3328 328 65 48
Max. Queue 362 3808 3582 345 161 110
Traffic LOS E D B [ E B B E A B C A
Signal Avg. Delay 68.5 37.0 10.1 25.8 776 12.5 18.1 65.2 9.9 19.6 26.5 4.0
Control Avg. Queue 76 198 0 57 ~630 8 40 ~798 81 11 101 [o]
Max. Queue #200 286 24 98 #868 40 69 #1049 187 26 156 44
Approach LOS D E : D B
Roundabout Avg. Delay 38 15.0 105.6 4.8
Avg. Queue 0 75 1075 0
Max. Queue 0 125 1975 25
Approach LOS A C F A
PM Peak Hour Minor Leg: EB CSAH 26 Minor Leg: WB CSAH 26 Major Leg: NB TH 3 Major Leg: SB TH 3
L T R L T R L T R L T R
Approach Volume (veh/hr) 112 654 76 392 340 42 38 302 177 103 677 144
LTR LTR LT R LT R
All-way LOS F F F c F [
Stop Avg. Delay 853.0 577.2 77.0 18.7 605.3 16.3
Control Avg. Queue 3084 3248 153 76 3570 280
Max. Queue 3538 3808 3377 200 3966 337
Traffic LOS C F B F c A C D A C F B
Signal Avg. Delay 22.3 137.8 15.8 144.8 30.8 6.5 30.7 42.9 55 29.8 116.6 14.1
Control Avg. Queue 60 ~838 20 ~453 250 Q 23 254 0 66 ~838 36
Max. Queue 98 #1085 61 #673 343 25 49 354 55 109 #1089 g2
Approach LOS F F C E
Roundabout Avg. Delay 128.4 7.2 8.6 30.6
Avg. Queue 850 50 25 200
Max. Queue 1625 50 25 375
Approach LOS F A A D
NOTES: LOS - Level of Service

Avg Delay — Average Delay for that movement in seconds

Avg Quete - Average queue length for that lane in feet

Max Queue — Maximum queue length for that lane in feet

L - Left Turn Lane

~ indicates that the approach is above capacity and the queue length could be much tonger

T - Through Lane

R —Right Turn Lane

# indicates that the volume for the 95th percentile cycle exceeds capacity




V. RECOMMENDED ALTERNATIVE

Based on the information provided within this document and engineering
judgment the following conclusions have been drawn:

. Using the volume projections for year 2025, the current all way stop
condition shows all four thru movements would operate at LOS F during
PM peak, if no modifications were done to the intersection. An all way
stop condition with multiple approach lanes on each leg, introduces driver
confusion on whose turn it is to go next, resulting in an inefficient
operation of the intersection. The all way stop condition is:not being
considered further, because of these concerns. ggﬁ‘ h

. Using the volume projections for 2025, a signalized rntersectlon with 3
lanes of approach for each leg, would result in three of tne*approaches
operating at LOS F in the PM peak. Additional lanes of apoﬁroach (thru,
left turn lane) would be required before 2&25 to keep an acceptable LOS.
This would require two lanes departlng from the lntersectlon to accept the
two thru and/or dual left turn Ianes »

. A roundabout would be designéd for. a LCS D, for each approach leg, for
20 years after constructed.. ‘

« The single lane roundabout layout would t esigned to accommodate a
future multi lane roundabout Hy using an increased inscribed diameter.
Future traffic volumes may warrant an lncreased capacity need.

. Constructing a roundabout at thrs llocation would have a slightly lower
initial cost'than a S|gnallzed mtersectlon and would not have the
associated srgnat» amtenance and power costs a signalized intersection
would have. '

. The cost for exmansmn of a roundabout in the future, is determined to be
. less expensive than to expand a signalized intersection with additional

thru ar%d/or Ieft turn lanes.

- The greatest crash reduction is anticipated if a roundabout is constructed
at this location.

Because of costs, an interchange, continuous flow, and other non-traditional
types of intersections were not analyzed beyond initial discussion.

Based on the above mentioned conclusions, a roundabout is recommended at
this intersection. It is anticipated that the roundabout will be designed to have a
LOS D for all approach legs at 20 years after construction is completed. It is also
anticipated that additional modeling of the roundabout may be necessary during
the final layout approval process, as this ICE Report has not modeled the final
configuration.



Meetings with the City and County to discuss the different options will happen in
the near future. At these meetings, both vertical and horizontal alignment of the
intersection and approaches will be discussed, which will determine if additional
right-of-way will need to be obtained. It appears that there is an option where no
right-of-way will be needed, but shifting the intersection to the east to reduce the
approach grade from the west, may result in the need for additional right-of-way.

A final decision for the type of traffic control at this intersection will be made after
discussions with the City and County are completed.

VI. APPENDIX

Proposed Alternative Geometrics
Collision Diagrams

Signal Warrant Analysis

Turn Movement Counts
SYNCHRO Modeling Data
RODEL Modeling Data

nTmoowx




Appendix A

Proposed Alternative Geometrics
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Appendix B

Collision Diagrams




Mn/DOT 2942 (rev 9-11-92)

COLLISION DIAGRAM

Minnesota Department of Transportation

C Injury Crash @
O Property Domage Crash l

Right Angle
B Injury

Location: C.S.1908 MNTH 3 @ CSAH 26/70TH ST 41 +00.713
Time Period: 1/1/03 - 12/31/03 Date:  9/7/05 No. of Crashes
Fatal = 0
Prepared By: MPK A Injury= 0
B Injury= 0
C Injurys= ]
injury Total = I
M Property Damage= i
North E Total Crashes= 2
=z
=
2
(&
4
I
CSAH 26/70TH ST W =
J S N
O
N
O
[
~
o
) /~ CSAH 26/70TH ST E
o \p]
O
g T
l._
- =2
= s
M
O
N
O
~
~|
KEY NOTES
_~_” Motor Vehicle Out of Control (1l
Pedestrian | 2]
& —— Motor Vehicle Backing Up [3)
o> Motor Vehicle Rollover B Bicycle -
i ) . o 7' Light: Weather: Surface:
——:99 Motor Vehicle Sideswipe M .
Motorcycle L= Daylight (1) C= Clear or Cloudy (1or 2) | D= Dry (1)
O Fixed Object CAS On= Dawn (2) R= Rain (3) W= Wet (2)
Y Parked Du= Dusk (3) S= Snow or Sleet (4 or 5) S= Snow or lce (3 0r 4)
Fatal Crash < \Vehicie  |D1- Dark, Lighted (4) | F= Fog, Smog, Smoke (61 M= Muddy (5)
® & Injury Crash Do= Dark, Lights Off (5)| B= Blowing Sand/Dust (7) Db= Debris (6)
] 3O Rear End D= Dark, Unlighted (8) | W= Severe Crosswinds (8) 0= Oily (7}
B Injury Crash Property Damoge |yx: Unknown (99) X= Other or Unknown (99) X= Other or Unknown (99)
©

(X) = Number of
Vehicles In Crash

Other
vehicle

(X)

@ tDate) —[Time (hrs)]— [L ight -Weather -Surfoce]

Type

3@70thSt-csah26.dgn 3/19/2007 2:37:06 PM




MN/DOT 2942 (rev 9-11-92)

COLLISION DIAGCRAM

Minnesota Department of Transportation
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Minnesota Department of Transportation
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Appendix C

Signal Warrant Analysis




54 | % MINNESOTA DEPARTMENT OF TRANSPORTATION

= =

2 =

%\p Qét METRO DIVISION - TRAFFIC ENGINEERING
”or TRP“‘\%

SIGNAL WARRANTS ANALYSIS

LOCATION: TH3 @ CSAH 26/ 70th St 100% OF RIGHT TURNS REMOVED FROM MINOR LEGS
COUNTY: Dakota
REF. POINT: 4~1‘+00.k713: Speed  Approach Description Lanes
‘ ~ MajorAppT: NBTH3, southof 70thst :

DATE: 9/27/2004 . 50 o

. .50 Major App3: SB TH3, northof 70th St
Minor App2: EB 70th, westof TH3
. Minor App4: WB 70th, eastof TH3

OPERATOR: LI

0.70 FACTOR USED? YES
POPULATION < 10,0007 No v
EXISTING SIGNAL ? No - 9% 7%
THRESHOLDS 1A/1B: - 420/630 140/70 140/70
MAJOR MAJOR TOTAL MAJOR MINOR MINOR 2 MINOR MINOR 4 IMET SAME|

HOUR APP. 1 APP. 3 1+3 1A/1B APP. 2 1A/1B APP. 4 1A/1B 1A/1B
000100 T 2 — 54 7 — e ; ;
1:00 - 2:00 15 / / /
2:00 - 3:00 17 / / /
3:00 - 4:00 14 / / /
4:00 - 5:00 31 / / /
5:00 - 6:00 145 / /X /
6:00 - 7:00 474 X/ XIX X/
7:00 - 8:00 927 XIX XX X/X
8:00 - 9:00 590 X/ XIX X/
9:00-10:00 | 430 X/ /X /
10:00 - 11:00 | 359 / /X /
11:00 - 12:00 385 / XIX /
12:00 - 13:00 | 458 X/ XX X/
13:00- 14:00 | 450 X/ XIX X/
14:00 - 15:00 525 X/ XIX X/
15:00 - 16:00 | 658 X/IX XIX XIX
16:00 - 17:00 | 812 X/X XIX XIX
17:00 - 18:00 | 759 XIX XIX XX
18:00 - 19:00 | 490 X/ XIX X!
19:00 - 20:00 | 351 / /X /
20:00 - 21:00 | 285 / /X /
21:00 - 22:00 | 202 / /X /
22:00 - 23:00 | 100 / / /
23:00-24:.00] 2 ‘ 51 / / /

Met (Hr}) Required (Hr)
Warrant 1A 10 8 Satisfied
Warrant 1B 4 8 Not satisfied
Warrant 2 6 4 Satisfied
Warrant 3 4 1 Satisfied
Warrant 7 14 8 Satisfied, check accident record
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MINNESOTA DEPARTMENT OF TRANSPORTATION
METRO Traffic - Program Support

Location: TH-3 @ CSAH-26 70 TH ST.
Ref.Pt.: 041+00.713
Operator: JAMAR # 632 DR
TURN MOVEMENT COUNT

File Name : TH3 @ CSAH 26 041+00.713 2004

Site Code

Page No :1
Groups Printed- Unshifted

: 00000000
Start Date : 9/28/2004

THS3 CSAH 26 TH3 CSAH 26
Southbound Westbound Northbound Eastbound
Start Time | Left| Thru| Right| Peds| Left| Thru| Right| Peds| Left| Thru| Right| Peds| Left| Thru| Right| Peds Tci?etni
06:00 1 21 4 0 11 52 3 0 4 24 18 0 2 5 0 0 145
06:15 2 17 12 0 14 59 4 0 1 42 29 0 2 4 1 0 187
06:30 3 22 1 0 8 70 6 0 9 48 36 0 3 23 2 0 239
06:45 0 22 8 0 9 66 -4 0 10 66 39 0 7 20 5 0 256
Total 6 82 35 0 42 247 17 0 24 178 122 0 14 52 8 0 827
07:00 3 20 15 0 16 60 5 0 12 70 59 0 9 25 3 0 297
07:15 2 20 17 0 15 86 7 0 14 97 51 0 14 33 4 0 360
07:30 3 27 25 0 13 76 5 0 13 100 74 0 20 37 6 0 399 1
07:45 5 26 29 0 14 105 9 0 15 122 69 0 16 35 3 0 448 ﬁ
Total 13 93 86 0 58 327 26 0 54 389 253 0 59 130 16 0 1504 Q-
N
08:00 3 19 17 0 11 63 8 0 3 102 54 0 19 38 3 0 340 é ~
08:15 3 18 9 0 1" 47 1 0 8 71 42 0 6 29 0 0 245
08:30 4 27 13 0 7 45 3 0 2 54 30 0 8 17 3 0 213
08:45 3 32 9 0 8 32 5 0 3 29 22 0 5 10 1 0 159
Total 13 96 43 0 37 187 17 0 16 256 148 0 38 94 7 0 957
AUTO TRUCK
15:00 3 55 6 0 21 25 4 0 2 53 27 0 13 80 8 0 297
15:15 10 61 14 0 37 26 4 0 8 34 13 0 12 56 8 0 283
15:30 18 61 9 0 22 23 5 0 3 33 18 0 16 84 7 0 299
15:45 15 93 17 0 35 37 9 0 6 40 18 0 16 62 7 0 355
Total 46 270 46 0| 115 111 22 0 19 160 76 0 57 282 30 0 1234
16:00 8 77 20 0 33 36 3 0 3 39 21 0 16 87 10 0 353
16:15 19 89 18 0 38 36 7 0 0 50 20 0 19 89 7 0 392
16:30 12 88 25 0 41 54 6 0 9 36 29 0 11 93 8 0 412 ¥
16:45 15 103 28 0 48 53 8 0 5 42 31 0 19 89 17 0 458 ¢ N
Total 54 357 91 0} 160 179 24 0 17 167 101 0 65 358 42 0 1615 cli.ﬂ \
N
17:00 14 88 12 0 59 43 3 0 3 39 23 0 13 91 7 0 395 ‘{ §
1745 18 96 15 0 69 38 6 0 4 50 15 0 19 89 10 0 427 A ™
17:30 13 90 13 0 50 50 14 0 7 33 22 0 10 88 17 0 407
17:45 8 61 13 0 48 32 6 0 3 45 31 0 6 60 7 0 320
Total 51 335 53 0| 226 163 29 0 17 167 91 0 48 328 41 0 1549
Grand Total 183 1233 359 0| 638 1214 135 0 147 1317 791 0| 281 1244 144 0 7686
Apprch% 103 695 20.2 00| 321 611 6.8 0.0 6.5 584 351 0.0, 16,8 745 8.6 0.0
Total % 24 16.0 4.7 0.0 83 158 1.8 0.0 1.9 171 103 0.0 3.7 162 1.9 0.0
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HCM Unsignalized Intersection Capacity Analysis AM AWS 2004
3:70thst& TH 3 2/8/2007

Lane Conﬂguratlons

Sign Control ,
Volume (vph) 69 143 29 45
Peak Hour Eactor 092 092 092 092 092 092 092 092 092

32 49 458 270 14 100 96

Hourly flow rate (vph) 75 155

Volume Total (vph)

Volume Left (vph) 75 58
Volume Right (vph) 17 32
Hadj (s) 005 002

Departure Headway (s) 7.8 7.2
Degree Utilization, x 054 0389

Capacity (veh/h) 438 448

Control Delay (s) 197 453

Approach Delay (s) 19.7 453

Approach LOS C E

Delay 487

HCM Level of Service E

Intersection Capacity Utilization 62:2% I€U Level of Service B
Analysis Period (min) 15

Synchro 6 Report
Minnesota DOT Page 1



HCM Unsignalized Intersection Capacity Analysis PM AWS 2004
3:70th st & TH 3 2/8/2007

Lane éonﬁgurations

Sign Control
Volume (vph) 62 362 42 217 188 23 21 167 98 57 375 80
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

62 408 87

25 23 182

Hourly flow rate (vph) 67 393 46 236 204

Direction, Lane # _WB
465

107 470

Volume Total (vph) 507

Volume Left {vph) 6/7.. 236 23 0 62 0
Volume Right (vph) 46 25 0 107 0 87
Hadj (s) ~ 001010 009 -0:67 0.10 ~-0.67

Departure Headway (s) 8.6 8.7 9.7 9.0 9.0 8.3
Degree Utilization, x 121 112 055 027 1.18 020

Capacity (veh/h) 424 427 360 397 396 430
Control Delay (s) 1420 1114 228 140 1308 121
Approach Delay (s) 1420 1114 198 112.3
Approach LOS F F c F
104.6
HCM Level of Service F
Intersection Capacity Utilization 94.5% ICU Level of Service E

Analysis Period (min) 15

Synchro 6 Report
Minnesota DOT Page 1



HCM Unsignalized Intersection Capacity Analysis AM AWS 2025
3:70thst & TH 3 2/8/2007

<

Movement B SBR
Lane Configurations i i
Sign Control Stop

Volume (vph) 125 258 29 96 596 52 81 760 448 23 166 159
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 :092

Hourly flow rate (vph) 136 280 32 104 648 57 88 826 487 25 180 173

Direction, La & :
Volume Total (vph) 448 809

914 487 205

Volume Left (vph) 136 - 104 88 0 25
Volume Right (vph) 32 57 0 487 0
Hadj (s) 005002 008 .-0.67 0.09

Departure Headway (s) 8.9 8.9 9.2 8.4 9.8
Degree Utilization, x 1414 200 - 233 114 0.56

Capacity (veh/nh) 395 412 401 431 359
Control Delay (s) 10754768 6245 114.7 - 231
Approach Delay (s) 107.5 476.8 447.3 20.6

Approach LOS F E F c

Inter aSummary, =

Delay 351.9

HCM Level of Service F

Intersection Capacity Utilization 108 2% ICU Level of Service G
Analysis Period (min) 15

Synchro 6 Report
Minnesota DOT Page 1



HCM Unsignalized Intersection Capacity Analysis PM AWS 2025
3:70th st & TH 3 2/8/2007

A a0y v At

Moveme B EBE BE T WBFE NBR SBL SBT sBI
Lane Configurations & & ) il & i
Sign €ontrol Stop Stop Stop Stop
Volume (vph) 112 654 76 392 340 42 38 302 177 103 677 144
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 122 711 83 426 370 46 41 328 192 112 736 157

Volume Total (vph) 915 841 370 192 848 157

Volume Left (vph) 122426 41 0 112 0
Volume Right (vph) 83 46 0 192 0 157
Hadj (s) 0.01 ::010 - 0.09- =0.67 0.10 -0.67

Departure Headway (s) 9.4 9.5 9.7 9.0 9.7 8.9
Degree Utilization; x 239 222 -100 048 228039

Capacity (veh/h) 391 387 370 388 379 399
Control Delay (s) 653.0 5772 77.0 187 6053 - 163
Approach Delay (s) 653.0 5772 57.1 513.5

Approach LOS E FE F F

e . '
Delay 490.9

,,,,,,

HCM Level of Service F
intersection Capacity Utilization 160.0% ICU Level of Service H
Analysis Period (min) 15

Synchro 6 Report
Minnesota DOT Page 1




Queues AM Signal 2004
3:70th st & TH 3 2/8/2007

<

al

Lane Configurations k] 4 '
Total Lost Time (s) 4.0 40 . . . 8 . . 4.0
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1583
Elt Permitted 0.327 0604 0.686

Satd. Flow (perm) 609 1863 1583 1125 1863 1583 1278 1863 1583 1583
Satd. Flow (RTOR) 17 32 270 96
Volume (vph) 69 143 16 53 330 29 45 421 248 13 92 88
Lane Group Flow (vph) 75 155 17 58 359 32 49 - 458 270 14 100 96
Turn Type pm-+pt Perm pm+pt Perm pm-+pt Perm pm-+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Total Split (s) 150 400 400 150 400 -40.0 150 400 400 150 400 400
Act Effct Green (s) 259 217 217 249 213 213 290 279 279 276 251 251
Actuated g/C Ratio 035 031 031 034 031 031 039 040 040 036 036 036
v/c Ratio 020 026 003 012 062 006 009 061 034 005 015 0.15
Control Delay 159 234 111 152 296 94 150 256 46 162 2286 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 159 234 114 152 296 94 150 256 46 162 2286 6.3
LOS B C B B C A B C A B C A
Approach Delay 20.3 26 3 176 14.7
Approach LOS C C B B

Queue | ength 50th (ft) 16 49 0 13 131 0 12. 145 0 3 34 0
Queue Length 95th (ft) 54 127 15 44 297 21 40 395 55 17 20 37
Internal Link Dist (ft) 3464 3736 3496 3880

Turn Bay Length (ft) 300 300 300 300 300 300 300 300
Base Capacity (vph) 400 862 741  A86 857 745 572 923 921 355. 8%96. 811
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/ic Ratio 019 018 002 012 042 004

Actuated Cycle Length: 69

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 20.0 - Intersection LOS: B
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: 3: 70thst& TH 3

Synchro 6 Report
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Queues PM Signal 2004
3: 70th st & TH 3 2/8/2007

N Y,

Lane Gro

Lane Configurations

Total Lost Time (s) 40 40 4.0 40 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Fit Permitted 0.630 0.198 0272 0.579

Satd. Flow (perm) 1174 1863 1583 369 1863 1583 507 1863 1583 1079 1863 1583
Satd. Flow (RTOR) 46 : 25 107 87
Volume (vph) 62 362 42 217 188 23 21 167 98 57 375 80
Lane Group Flow (vph) 67 393 46236 204 25 23182107 62 408 87
Turn Type pm+pt Perm pm-+pt Perm pm-+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Total Split (s) 120 290290 160 330 330 120 330 330 120 330 -33.0
Act Effct Green (s) 276 196 196 348 288 288 253 213 213 260 236 236
Actuated g/C Ratio 037 028 028 049 041 041 032 030 030 034 033 033
v/c Ratio 014 076 010 059 027 004 008 032 019 014 066 0.15
Control Delay 18,7 367 85 195 202 91 156239 59 155 283 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay ‘ 13.7 © 36.7 85 : 195 202 91 156 239 59:155..283 6.1
LOS B D A B C A B C A B C A
Approach Delay 3141 19.3 17.1 234
Approach LOS C B B C

Queue Length 50th (ft) 15 159 0 57 67 0 7 74 0 18 ...148 0
Queue Length 95th (ft) 44  #335 25 #134 147 17 20 1A 35 42 303 32

Internal Link Dist (ft) 3464 3736 3496 3880

Turn Bay Length (ft) 300 300 300 300 300 300 300 300
Base Capacity (vph) 494 631 566 423 788 684 298 709 669 446 [29 672
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reducin 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced vic Ratio 014 062 008 056 026 004 008 026 016 014 056 013

Intersection !
Cycle Length: 90
Actuated Cycle Length: 70.8

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio:; 0.76

Intersection Signal Delay: 23 4 Intersection LOS: €
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15 ,

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is'-maximum after two cycles.

Splits and Phases: 3: 70th st & TH 3

Synchro 6 Report
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Queues AM Signal 2025
3:70th st & TH 3 2/8/2007

N Y

Lane Configurations % I FW "i ¥ F‘ > ¥ g - S + 2

Total Lost Time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583
Elt Permitted 0:085 0.425 0.593 0.066

Satd. Flow (perm) 158 1863 1583 792 1863 1583 1105 1863 1583 123 1863 1583
Satd. Flow (RTOR) 32 44 348 173
Volume (vph) 125 258 29 96 596 52 81 760 448 23 166 159
Lane Group Flow (vph) - 136 280 32 104 648 57 88 826 @ 487 25180 173
Turn Type pm-+pt Perm pm-+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Total Split (s) 120 513 513 120 513 513 120 0647 647 120 64.7 647
Act Effct Green (s) 554 474 474 554 474 474 655 608 608 639 557 557
Actuated g/C Ratio 041 035 0:35 041 035 035 048 045 045 046 041 041
v/c Ratio 084 043 006 027 099 010 015 099 054 017 023 0.23
Control Delay 685 370 101 258 :77.6. 125 181 652 99 196 265 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.5:.370 101 258 : 776 125 181 652 99 196265 4.0
LOS E D B C E B B E A B C A
Approach Delay 446 66:4 43.0 157
Approach LOS D E D B

Queue | ength 50th (f) 76 198 0 57 ~630 8 40 - ~798 81 11 101 0
Queue Length 95th (ft) #200 286 24 98 #868 40 69 #1049 187 26 156 44
Internal Link Dist (ft) - 3464 3736 3496 3880 :
Turn Bay Length (ft) 300 300 300 300 300 300 300 300
Base Capacity (vph) 161 653 576 383 653 584 574 838 903 150 808 784
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 084 043 006 027 099 010 015 099 054 017 022 022

Intersection St
Cycle Length: 140
Actuated Cycle Length: 135.2
Controi Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 46.1 Intersection LOS: D
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Queues

PM Signal 2025
2/8/2007

3: 70th st & TH 3

Lane Configurations _

Total Lost Time (s) 40 : . .
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770
Fit Permitted 0.541 0.077 0.077
Satd. Flow (perm) 1008 1863 1583 143 1863 1583 143
Satd. Flow (RTOR) 54 46
Volume (vph) 112 654 76 392 340 42 38
Lane Group Flow (vph) 122 = 711 83426 - 370 46 41
Turn Type pm+pt Perm pm+pt Perm pm+pt
Protected Phases 7 4 3 8 5
Permitted Phases 4 4 8 8 2
Total Split (s) 120 520 520300 700 700 120
Act Effct Green (s) 561 481 481 781 66.1 66.1 576
Actuated g/€ Ratio 038 033 033 053 045 045 - 0.38
v/c Ratio 029 117 015 118 044 006 0.29
Control Delay 223 1378 158 1448 308 6.5 307
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 223 1378 158 1448 308 6.5 307
LOS C F B F C A Cc
Approach Delay 1114 87.2

Approach LOS F F

Queue Length 50th (ft) 60 ~838 20 ~453 250 0 23
Queue Length 95th (ft) 98 #1085 61 #0673 343 25 49

Internal Link Dist (f) 3464 3736

Turn Bay Length (ft) 300 300 300 300 300
Base Capacity (vph) 424 606 552 362 834 734 142
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback €ap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio

029 4417015 118 044 006 029

Cycle Length 150
Actuated Cycle Length: 147.6
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 85.2
Intersection Capacity Utilization 110.9%
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two.cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles. '

Intersection LOS. F
ICU Level of Service H

1863

1863

302
328

56.0
49.5
0.34
0.52
42.9

0.0
42.9

292

254
354

3496

1583
192
177
192

Perm

56.0
49.5
0.34
0.29

1 863

1863

677
736

56.0
52.1
0.35
1.12
116.6
0.0
116:6

90.9
~838

#1089
3880

1583
102
144
157

Perm

56.0
52.1
0.35
0.25
141

0.0
14.1

Minnesota DOT
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RODEL Analysis - TH 3 at CSAH 26 (06-19-07)

This is an addendum to the previous report of November 13, 2006. A new concept
design for the single lane roundabout has been developed using a 180 foot
diameter.

A Rodel analysis was performed for the intersection at TH 3 and CSAH 26 in Inver
Grove Heights to see if a roundabout would be an acceptable option. Volume data
included turning counts and tube counts from 2004. A 3% annual growth rate was
applied to the volume data to estimate 2025 traffic conditioms.

With the 2004 volumes, it was found that the modified single lane roundabout
will work and have a LOS A for both the AM and PM time period.

With the 2025 volumes, the modified single lane roundabout just passes the LOS F
threshold during the AM peak with the northbound leg operating at LOS F with a
queue length of 43 vehicles (860 feet). This roundabout operates just below the
1.0S F threshold during the PM peak with the eastbound leg operating at LOS F
with a queue length of 34 vehicles (680 feet).

The first 2 tables show the traffic volumes and roundabout geometrics utilized
in the analysis. The remaining tables are the Rodel analysis tables.

Table 1 : Traffic Turning Movements (TH 3 at CSAH 26)

SB TH 3 EB CSAH 26 NB TH 3 WB CSAH 26

SBR SBT SBL EBR EBT EBL NBR NBT NBL WBR WBT WBL
2004

AM 88 92 13 16 143 69 248 421 45 29 330 53
Peak
2004

PM 80 375 57 42 362 62 98 167 21 23 188 217
Peak
2025

AM 159 166 23 29 258 125 448 760 81 52 596 96
Peak
2025

PM 144 677 103 76 654 112 177 302 38 42 340 392
Peak

2025 turning movements assume a 3% growth rate applied to the 2004 volumes over
a 20 year time period.

Table 2 : Modified Roundabout Design Parameters (TH 3 at CSAH 26)

Single Lane Roundabout
Entry Width (E) 18 ft
Half width (V) 12 ft
Flare Length (L’) 150 ft
Entry Radius (R) 80 ft
Entry Angle (phi) 30 deg
Inscribed Circle Diameter (D) 180 ft




Table 3 : Modified Single Lane Roundabout - 2004 AM Peak

PR S R T SRR R RS R R R R R R R R R R R R R R R R R R R RS

* *
* 8:11:06 TH 3 AT CSAH 26 2004 *
* *

R Ry X PR R R R E R R E R RS E R E R R R R R R R ok

* * *
E (m) 5.49 5.49 5.49 5.49 * TIME PERIOD min 90 *
L (m) 45.72 45.72 45.72 45.72 * TIME SLICE min 15 *
v (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 15 75 *
RAD (m) 24.38 24.38 24.38 24.38 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 15 75 *
DIA (m) 54.86 54.86 ©54.86 54.86 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm AM *

* *
L R R TR R R RS R RS R R RER R EE RS R R

*
*
*
*
*
*
*
*
*
* LEG NAME *PCU *VEH TURNS (1lst exit, 2nd..U)*CAPF*CL* FLOW RATIO  *FLOW TIME*
*
*
*
*
*
*
*
*
*

* * * * * * *

SB *1.05%* 88 92 13 0 #1.00%50%0.75 1.125 0.75*15 45 75 *
EB *1.05* 16 143 69 O *1.00%50%0.75 1.125 0.75*%15 45 75 *
NB *1.05% 248 421 45 O *1.00%50%0.75 1.125 0.75*15 45 75 *
WB *1.05%* 29 330 53 0 *#1.00%50%0.75 1.125 0.75%15 45 75 *

* * * * * * *

* * * * * * *

* * * * * * *

P R R R R X R R E R R R R T E R R R R P R R R R R R EE R R R R R R SRS R R R R EEE LR RS SRR R R R
* SB EB NB WB * *
* FLOW veh 193 228 714 412 * AVEDEL s 4.4 *
* CAPACITY veh 1293 1447 1409 1232 * LOS  SIG A *
* AVE DELAY mins 0.05 0.05 0.09 0.07 * LOS UNSIG A *
* MAX DELAY mins 0.07 0.06 0.12 0.10 * *
* AVE QUEUE veh 0 0 1 1 * VEHIC HRS 1.9 *
* MAX QUEUE veh 0 0 1 1 * COST $ 28 *
* LOS UNSIG A A A A * *
PR R X R R R X X  E 2 22 2 R R R R P E R R R R R R R R R R R EE R R EEE R R R LR R R R R R R R R ko



Table 4 : Modified Single Lane Roundabout - 2004 PM Peak

P L R R R R R XX EEEE R R R EEE R RS R SRS R R R R R S

* %
* 8:11:06 TH 3 AT CSAH 26 2004 *
* *

R R R R R R R R X R R R RS ISR R R R R R R

* * *
E (m) 5.49 5.49 5.49 5.49 * TIME PERIOD min 90 *
L’ (m) 45.72 45.72 45.72 45.72 * TIME SLICE min 15 =*
v (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 15 75 *
RAD (m) 24.38 24.38 24.38 24.38 * TIME COST $/hr 15.00 *
PHI (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 15 75 *
DIA (m) 54.86 54.86 54.86 54.86 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm PM *

* *

R e R R s R E R R R T RS S SR R RS R R R R R R R

LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*CAPF*CL* FLOW RATIO *FLOW TIME*
*

*

*

*

*

*

*

*

*

*

*

* * * * * * *

* SB #1.05* 80 375 57 O *1.00%50%0.75 1.125 0.75*%15 45 75 *
* EB *#1.05% 42 362 62 O *1.00%50%0.75 1.125 0.75%15 45 75 *
* NB %1.05%* 98 167 21 0 *1.00%50%0.75 1.125 0.75*%15 45 75 *
* WB *#1.05% 23 188 217 0 *1.00%50%0.75 1.125 0.75*%15 45 75 *
* * * * * * * *
* * * * * * * *
* * * * * * * *
B R R R R R R R 2 2 X R R R RS R R E LRSS R
* SB EB NB WB * *
* FLOW veh 512 466 286 428 * AVEDEL s 4.3 *
* CAPACITY veh 1294 1167 1263 1395 * LOS SIC A *
* AVE DELAY mins 0.08 0.09 0.06 0.06 * 1,0S UNSIG A *
* MAX DELAY mins 0.10 0.12 0.08 0.08 * *
* AVE QUEUE veh 1 1 0 0 * VEHIC HRS 2.0 *
* MAX QUEUE veh 1 1 0 1 * COST $ 30 *
* LOS UNSIG A A A A * *
A A AR AR AR A AR KA AR AR A AR A AR AR A ARARIARAARI AT A A A AT IRk A A A ddhkhhkhdr bk hdh ko hddrddhrdxit



Table 5 : Modified Single Lane Roundabout - 2025 AM Peak

R R R R R R R R 2 X R E R TSR R RS S S S & R R Rk kR R

* *
* 9:11:06 TH 3 AT CSAH 26 2025 *
* *

R L R R R R R R 2 XX I R R T IR E SRS SRS SR S R R R E R EEEEEEEEEE TR

* * *
E (m) 5.49 5.49 5.49 5.49 * TIME PERIOD min S0 *
L (m) 45,72 45,72 45.72 45.72 * TIME SLICE min 15 *
Vv (m) 3.66 3.66 3.66 3.66 *# RESULTS PERIOD min 15 75 *
RAD (m) 24,38 24.38 24.38 24.38 * TIME COST $/hr 15.00 *
PHI (a) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 15 75 *
DIA (m) 54 .86 ©54.86 54.86 54.86 * FLOW TYPE pcu/veh VEH *
GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm AM *

* *

N L R R R R R T R SR TR RS EE E R R R R E AR R R R

LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO *FLOW TIME*

*
*
*
*
*
*
*
*
*
*
* * * * * * * *
* SB *1.05% 159 166 23 0 *1.00%50%1.00 1.000 1.00*15 45 75 *
* EB *1.05% 29 258 125 0 *1.00%50%1.00 1.000 1.00*15 45 75 *
* NB *1.05% 448 760 81 O *1,00%50%1.00 1.000 1.00*%15 45 75 *
* WB %#1.05%* 52 596 96 O *1.00*%50%1.00 1.000 1.00*15 45 75 *
* * * * * * * *
* * * * * * * *
* * * * * * * *
B R R L R R  E E E Z R XX TR SRR R X R R R LR S R R R R R R R Rk
* SB EB NB WB * *
* FLOW veh 348 412 1289 744 * AVEDEL s 53.8 *
* CAPACTTY veh 1098 1375 1306 1000 * LOS  SIG D *
* AVE DELAY mins 0.08 0.06 1.76 0.25 * LOS UNSIG F *
* MAX DELAY mins 0.11 0.08 3.63 0.41 * *
* AVE QUEUE veh 0 0 43 3 * VEHIC HRS 41.8 *
* MAX QUEUE veh 1 0 79 5 * COST $ 626 *
* L,OS UNSIG a A F c * *
*

*

B R R R R R X R R R EE R E R R SRR R R R Rk



Table 6 : Modified Single Lane Roundabout - 2025 PM Peak

Thhkhkhdkhhkhhhhhkhkhhdhhdhhdhdhdhdhdhdhddhhhdhdhhhhdhhkhdhkhkhkhkhkhhhhhhhhhhkhkhkhkkkhkhhkhkhkkkhkhkhhhkhhhhhhkkhihik

* *
* 9:11:06 TH 3 AT CSAH 26 2025 *
* *

P Y R R R R R R R R I R R R SRS SR e

* * *
* E (m) 5.49 5.49 5.49 5.49 * TIME PERIOD min 90 *
* Lt (m) 45.72 45.72 45.72 45.72 * TIME SLICE min 15 *
* Vv (m) 3.66 3.66 3.66 3.66 * RESULTS PERIOD min 15 75 *
* RAD (m) 24 .38 24.38 24.38 24.38 * TIME COST $/hr 15.00 *
* PHT (d) 30.00 30.00 30.00 30.00 * FLOW PERIOD min 15 75 *
* DIA (m) 54.86 54.86 54.86 54.86 * FLOW TYPE pcu/veh VEH *
* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm PM ¥
* * *

EE E R R TR EIEEEIESES SRS RS R R RS A E R EE R R R E SRR SRS E RS EEEEEEEEEEEEEEREEEEEREERESEEEEEEEES S

* LEG NAME *PCU *VEH TURNS (1lst exit, 2nd..U)*FLOF*CL* FLOW RATIO  *FLOW TIME*
* * * * * *
SB *1.05* 144 677 103 *1.00*50*1.00 1.000 1.00%15 45 75
EB *1.05% 76 654 112 *1.00%¥50*1.00 1.000 1.00%*15 45 75
NB *1.05* 177 302 38 *1.00%50*1.00 1.000 1.00*15 45 75
WB *1.05% 42 340 392 *1.00*50%1.00 1.000 1.00*15 45 75

* * * * * *

O O O O
B R
==

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

AVEDEL s 47.5
LOS SIG D
LOS UNSIG E

FLOW veh 924 842 517 774
CAPACITY veh 1098 868 1056 1282
AVE DELAY mins 0.51 2.14 0.11 0.12
MAX DELAY mins 1.03 4.38 0.15 0.18
AVE QUEUE veh 8 34 1 2
MAX QUEUE veh 15 65 1 2
LOS UNSIG D F A A *

LR R R R R R R R R R R R R R R EEEEEEEEEEESEEEEREEEEEEEEEE R R R R R

VEHIC HRS 40.3
COoSsT S 605

* F % % F F

*
*
*
*
*
*
*
*
EEE R E R R R R R RS SRR SR SRR S AL E LR R LRSS EEEEEEEEEEEEEE RS EEEEEEEEESEEEREEERREEERES S &5
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
SB EB NB WB * *
*
*
*
*
*
*
*
*



