Appendix A:
Turning Movement Counts



Exit 32 and Alfred Street (Route 111) Intersection Analysis Results

After leaving the ramp, heavy Exit 32 Southbound Off Ramp traffic weaves with an estimated 300 Exit 32
Northbound Off Ramp vehicles as they approach the intersection with Route 111. According to a weaving
survey that was completed during a site visit on August 13, 2018, it was found that more than half of the
traffic from the northbound off-ramp is destined to turn left onto Route 111 and therefor requires up to
two lane changes in heavy traffic. This extensive weaving condition contributes to excessive queues and
poor operating conditions at the southbound approach to the intersection of Exit 32 and Route 111.
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1 LANE EXIT 32 SOUTHBOUND OFF RAMP WITH NEW CONNECTION TO ROUTE 111 VIA MARKET BASKET AND SOUTH STREET
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EXIT 32 SAFETY AND CAPACITY IMPROVEMENTS STUDY, BIDDEFORD, ME

NEW NORTHBOUND ON SLIP RAMP AND NEW CONNECTION TO ROUTE 111 VIA ANDREWS ROAD AND SOUTH STREET

Figure:




— —

- —
-_— —
- —
—
_—

—

“INTB

5 |
X
[a)
n % | Zz 5
E = Sw a
x [i4 | o= ol
=) w [TT 4 n
= > m < w =
Z| = = =
< « 5 o T
= o T )
°o |4 ga | w7 P Lﬁ”s o L%ggs .8 Lﬂu
0 - «—703 N <«+— 115 - - v -
489 0 5 20
J h/\%ms J i L76\f J l Lv\f J i L./\F 5 J i LVS\F
o+ 458J\/‘W T e 31J\/<7 T 1354‘&/47 T e ALFRED ST. BRIDGE 11J\/<7 T " 325 4 Y 1454‘\41 T s
897 —> 315— 72— | 5, 68— | Jo¢ (ROUTE 111) 878— | o g 487 — N <, — | e
21—, | geg 39—, > 2—, 9 | I 286y N STy | @
7
- > W = % o}
W < Lo o o) z
X - [ =
2 z x < LR >
) => = <O &
S5 g s 2 N =
o) z = %
T
%)

Designer:
Drafter:

AG
DB

Checked By: -

Scale:
Date:
File Name:

NONE
MAR 2020
TMD - Biddeford.dwg

EXIT 32 SAFETY AND CAPACITY IMPROVEMENTS STUDY, BIDDEFORD, ME

ALTERNATIVE 6A/6C: 2040 PM PEAK

CONVENTIONAL DIAMOND INTERCHANGE 1-2 SOUTHBOUND OFF RAMP LANES (RESPECTIVELY) WITH
NEW CONNECTION TO ROUTE 111 VIA MARKET BASKET AND SOUTH STREET

Figure:




“INTB

o
v
[2)
=
[in]
©x
a
z I
< 689 — — — 155 —*
502:—; 347 —4
AN
} v/
0899~ x [a)
S z 2 o
/S = 7 g i
/ o W o »
u o < w 2
z su = <
/ E 3 2 5
/ =
B oo |t i .5 |
T 77 N <«+— 115 - - -«
0 5 20
JL /%Hsu JIL St L J L.KS\F
424+ 31474t ¥t > ALFRED ST. s et
58— 12— | oo <o« (ROUTE 111) — | wes
39y o 57— © N
- > w T =
W < LS & S
X ¥ = Jx < >
47 » =D = x
< < L oI | =
=>m S Z 0 <§(
I
7]

Designer:
Drafter:

AG
DB

Checked By: -

Scale:
Date:
File Name:

NONE
MAR 2020
TMD - Biddeford.dwg

EXIT 32 SAFETY AND CAPACITY IMPROVEMENTS STUDY, BIDDEFORD, ME

ALTERNATIVE 6B: 2040 PM PEAK
CONVENTIONAL DIAMOND INTERCHANGE WITH NEW CONNECTION TO ROUTE 111 VIA ANDDREWS ROAD

Figure:




“INTB

o
x
0
=
]
g
=)
Z —
< 689 __ __ — — T T 455~
. — Ts2— 3477
—
—
\ ~
AN P /
} ¥/
6,
e@}\,\/} . % =
/ 5/ = 22 ]
/ i W o 2
Z Suw = z
/ 4 = o) T
/ < O I n
B B8 | e |l BBl 55| 0
- 77 - <+« 703 - -« - -« AN -«
J h/%ksu J i »6\7489 J l Lv\f“ J i L./\F5 J i LVS\F 20
20— 458J\/‘W te 31J\/<7 t 1354‘&/47 t ¢ ALFRED ST. 1454‘\41 te
58— 35— 12— | oo 68— | L oo (ROUTE 111) — | wes
21— | 2°¢ 39— o 2—, 57 | T
)
L - 7,
oG X o+ % 5%, 2
T35 = % g N S
<< @D =2 5 0,9 x
Sa o g 5 < )(‘)%
Q = P
)

Designer:
Drafter:

Checked By: -

Scale:
Date:
File Name:

AG
DB

NONE
MAR 2020
TMD - Biddeford.dwg

EXIT 32 SAFETY AND CAPACITY IMPROVEMENTS STUDY, BIDDEFORD, ME

ALTERNATIVE 6D: 2040 PM PEAK
FOLDED DIAMOND INTERCHANGE 2 SOUTHBOUND OFF RAMP LANES WITH NEW CONNECTION
TO ROUTE 111 VIA ANDREWS ROAD AND SOUTH STREET

Figure:




Appendix B:
Full Analysis Results



Table 6 — 2036 LOS Queue Summary for the Exit 32 Interchange Long-Term Alternatives

2036 No-Build Alternative | Alternative 2A Alternative 2B Alternative 2C Alternative 2D Alternative 3 Alternative 4A Alternative 4B Alternative 5 Alternative 6A Alternative 6B Alternative 6C Alternative 6D
Interchange Configuration Trumpet Trumpet Trumpet Trumpet Trumpet Trumpet C-DITrumpet Trumpet Trumpet Flyover Full Diamond Full Diamond Folded Diamond
Route | || Connection N/A N/A Mariner Way Andrews New Intersection Andrews N/A Mariner Way Andrews Andrews Mariner Mariner Way Mariner Way
South Street Connection N/A N/A N/A N/A N/A N/A N/A Yes Yes Yes Yes Yes Yes
# SB Off Ramp Lanes 1 2 1 1 | 2 1 1 1 1 | 2 2 2
P Delay 957 percentie | Delay [ S| 95" Percentile | Delay 95" Percentile | Delay |L 5] 95 Percentie [ Detay | s 5" Percentie [ Delay | 5| 95" Percentile | Delay |L 5] 95 Percentie [ Detay | o] 95" Percentie [ Delay | Tos™ percentie | Delay 957 percentie | Dety [ S| 95" Percentile | Delay 95" Percentile | Delay 95" Percentile | Delay 95" Percentile
(vehls) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehs) Queue (ft) | (vehis) Queue (ft) | (vehrs) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (ft) | (vehrs) Queue (ft)

I.1-95 SB Ramps (Merge, Diverge, Weave)
Exit 32 SB Off 88.22 F o 69.96 |F < 74.80 F * 76.58 F [ 75.72 F [ 56.39 F 1,656 5399 |F [ 62.33 F [ 166.36 F * 72.37 F * |77 99 |F [+ I\SSZ B 0 F53Z B 0 ||9 17 B 0
Exit 32 SB On 10.19 B 1127 |B - 11.72 B 11.81 B 11.77 B - 11.62 B - 1863 |B 11.64 B - 11.63 B 10.54 B B - 14.60 B - ||4.56 B - ||486 B -
Exit NB Off 20.83 C | 2083 |C |- 2126 C - 2268 |C |- 22.73 C |- 2268 |C |- 2273 |C |- 2077 |C |- 2080 |C |- 26.03 C c | 25.69 c | 2660 [C |- 2101 |C |-
Exit 32 NB On 30.87 D |- 31.00 |D - 34.15 D - 33.86 D - 34.00 D - 33.86 D - 33.84 |D - 3331 D - 34.80 D | 28.18 D | C - 20.62 C - |7).38 C - |2_5 26 C -
2. Intersection of Exit 32 Ramps and Route 111
Exit 32 SB Approach 11027 |F < 12820 |F o 169.55 E 703 60.08 [E 608 55.89 E 602 81.42 F 1,042 4993 D J416 53.11 D 527 54.48 D |482 38.98 D 305 217 ﬁ.l 0 D Ifs 32.99 C 232 '3_3 80 C 240
Route | |1 EB Approach 101.70 |F 807 104.03 |F 807 5536 E 646 3136 |C |653 54.45 D |637 2837 |C 604 69.06 |E 788 63.64 E 593 68.30 |E 633 4498 |D  |s81 474 47.95 D I47S 5379 |D  |495 49.57 D 660
Route || | WB Approach 80.04 |F 667 8057 |F 667 6847 E 670 6628  |E 669 68.70 E 669 63.82 E 667 68.06 |E 650 60.73 E 650 61.37 E 665 55.54 |E 496 666 82.93 F 652 83.15 F 668 7981 |E 670
LBIdde’ord Connector NB Approac_h 59.56 |E 258 62.53 |E 275 6174 E 264 36.65 D 264 61.84 E 259 3558 |D [275 94.91 |F 407 54.16 D 230 4846 |D  J226 47.53 D |I194 177 38.10 |D |I84 P77 D |71 3643 |D [173
[Total 92.84 |F |- 10022 [F |- 6392 E - 726 | |- [s0.03 |E |- 7867 [E |- 6761 [E |- 5871 |E |- 5978 |E |- 4685 |0 |- 3 e o |- 5521 [E |- 2o o |
3. Intersection of Irving, Shopping Plaza and Route |11
[Shopping Plaza SB Approach 36.19 D |44 4121 |ID  |144 2164 C 140 22.95 C 133 2434 |C |16 2048 |C 136 2059 |C 143 2575 |C |93 2464 |C 144 23.54 |C 126 D ILﬂ 40.35 D |42 537 o [«
Route || | EB Approach 8.13 A I51 8.06 A 189 12.59 B 498 13.53 B 429 1251 B |442 10.79 B |410 1232 B 412 5.65 A 187 5.55 A J210 7.50 A 160 B 202 13.93 B 207 1480 |B 205
Route ||| WB Approach 4337 |D  |1.565 4407 |D 1,538 2499 C 1,441 2442 |C |503 2360 |C  |345 2772 |C 1,180 21.64 |C [433 30.73 C  |383 32.46 C 1552 2342 |C |354 D |* 4704 D |* 4209 |D |1674
Irving NB Approach 56.88 |E 104 4420 |D |I03 3418  C 103 1570 |B 103 3244 |C |98 19.44 B 103 30.87 |C |96 33.74 |C |96 37.02 D |95 5490 D |79 E 135 7339 |E 136 79.12  |E 137
 Total = 28.49 |C - 28.64 |C |- 1949 B - 19.29 |B - 19.00 |B - 1952 |B - I‘mé B - 19.49 |B - 20.32 |C - 17.36 B - C - 33.29 |C 30.85 |C |-
4. Intersection of Park n' Ride, Walmart and Route 111
Park n' Ride SB Approach 88.81 F 164 13231 |F 181 25.01 C 80 36.75 D |80 23.16  |C |60 36.10 D |80 26.76 |C |79 3206 |C |84 99 3124 |C 104 I73 30.18 C I73 o [c |3 E 61 |C |71
Route || | EB Approach 5582 |E 1,674 57.80 |E 1,674 1682 B 328 1769 |B  |327 17.22 B |309 1792 |B 318 2079 |C |687 18.09 B |406 274 18.63 B |336 240 IH 76 B J245 21.16 |C 223 1567 |8 IZEl
Route | |1 WB Approach 12.35 B 384 1257 |B 616 10.32 B 368 10.66 B 380 9.64 A 416 12.11 B 434 1070 |B 263 10.71 B 247 259 10.06 B 260 209 9.82 A 258 9.59 A 226 9.42 A 213
[Walmart NB Approach 13478 |F 363 111.92 |F 363 2488 C 272 2637 |C |272 2429 |C |208 2723 |C |272 2221 |C 244 25.01 C |I85 167 23.15 C  |257 I324 |§ 08 |C |314 3747 |D [324 2733 |C |3_24
 Total 38.97 |D |- 39.47 |ID |- 1490 B - 14.67 |B - 14.69 |B - 15.67 |B - 16.83 |B - 15.65 |B - - 15.06 B - I- B I- 17.70 |B I- 1435 |B I-
5. Intersection of Home Depot, Church and Route I 1|
Home Depot SB Approach 137.65 |F 383 151.92 |F 380 3776 D 259 43.96  |D 256 37.88 D |239 43.28 D |266 6251 |E 327 44.38 D |270 4490 |D  |264 43.23 D 277 40.35 D |z8e 292 IAO 77 |D 'ﬁ
Route || | EB Approach 37.06 D ]1.292 4239 |D 1,182 1122 B 222 1088 B |301 12.64 B |375 11.27 B |298 8.28 A |202 8.30 A 123 7.30 A 156 9.81 A 150 1318 |B 196 153 1332 |B 198
Route |11 WB Approach 14.82 B 1,239 12,63 |B 526 10.64 B 394 11.14 B 372 10.59 B 402 1139 B 398 7.56 A 293 8.61 A 247 8.43 A 237 1323 B 362 1623 B 313 295 15.85 B |§0
[Church NB Approach 37.56 D |l6 56.17 |E 16 17.55 B 16 0.00 A 16 18.33 B 15 0.00 A 16 1452 |B |0 1571 B |2 21.89 C |0 3197 |C |2 1944 B |0 0 1898 |B IO
[ Total 37.98 |D |- 39.53 |ID |- 1515 B - 16.46 |B |- 1572 |B |- 1658 |B |- 15.01 |B |- 1402 |B |- 13.62 |B |- 17.08 |B |- 19.16 |8 |- - 19.12 |8 |-
[New Development SB Approach 27.45 C |73 2755 |C |73 3548 D 540 2192 |C |59 24.12  |C |56 2349 |C |66 2037 |C |41 2455 |C |76 5558  |E 753 21.55 C |75 19.63 |B  [239 C |85 2604 |C 298 19.6283 B |91
Route ||| EB Approach 26.47 C 383 26.07 |C 416 35.04 D 344 28.20 C 449 26.64 IC 390 29.07 IC 473 25.29 |C 252 28.48 IC 390 41.56 D |408 30.17 C 296 2936 |C 224 C 203 29.38 C 251 [29.3559 |C 252
Route |11 WB Approach 5448 |D ]1,385 5286 |D |1,308 2854 C 427 1502 |B  [249 14.10 B |296 14.92 B |217 1337 |B  |326 26.21 C  |372 160.65 E 727 8.41 A 169 4057 |D  [s505 C 407 4840 D |654 40.5731 |[D 393
[Market Basket NB Approach 2927 |C J210 2932 |C |210 2389 C 145 24.23 C |41 19.42 B 140 2508 |C 148 2004 |C |62 19.45 B 135 1539 |8 151 19.55 B 126 |Z_2 69 |C |\5| B 124 2348 |C ||66 |Z_2 6917 |C II}S
Total 40.67 |D |- 39.91 |D |- 3063 C - 2099 |C |- 1993 |B |- 2081 |C |- 18.01 |B |- 25.47 |C |- 46.63 |D |- 1699 |B |- |30-|2 C I- Cc |- 34.11 |C I- |304|2 C I-
7. Intersection of Bypass Road and Route |11
Bypass SB Approach - - - - - - - - 17.19  |B  |763 3349 | C 689 - - - - - 2072 | C 124 - - - 1862 |B 126 - - - 22.11 IC 118 - - - -
Route |11 EB Approach - - - 13.77 B 412 12.15 B 233 - - - 847 A 165 - 20.52 C 418 - - 17.09 B 245
Route | |1 WB Approach - - - - - - - - - 4058 |D  J419 2053 | C 456 - - - - - - 4635 | D 656 - - - 3292 |C |554 - - - 32.12 C 427 - -
INB - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
[Total B - B B B - B - B 21.16 [c |- 2008 | C 5 B B - - B 26.66 | C = B N B 2524 [c |- 5 |- 2390 [c |- 5 T - s
8. Intersection of C-D Road Off-Ramp to Route |11 (Yield Controlled)
[C-D Off-Ramp SWB Approach B B B B B B B B B B B B B B 1004 | B 172 B B B B B B [  F [ [ T [ [ T [  F [ [
[Route 111 EB Approach B N B B B B 055 | A B B B s N 5
Route ||| WB Approach N N B B B B B B B B B B B B N N N 183 | A N N B N N N N I N R N R T I N I
INB - - - - - - - - - - - - - -
[Total - - - - - - - - - - - - - - - - - - 299 | A - - - - - - - - - T - - - - - | - - T - - T

*Queues exceed VISSIM measurement

thresholds



Table 6 — 2036 LOS Queue Summary for the Exit 32

Long-Term

2036 No-Build Alternative | Alternative 2A Alternative 2B Alternative 2C Alternative 2D Alternative 3 Alternative 4A Alternative 4B Alternative 5 Alternative 6A Alternative 6B Alternative 6C Alternative 6D
Interchange Configuration Trumpet Trumpet Trumpet Trumpet Trumpet Trumpet C-DITrumpet Trumpet Trumpet Flyover Full Diamond Full Diamond Full Diamond Folded Diamond
Route |11 Connection N/A N/A Mariner Way Andrews New Intersection Andrews NIA Mariner Way Andrews Andrews Mariner Andrews Mariner Way Mariner Way
South Street Connection N/A NIA NIA NIA N/A NIA NIA Yes Yes Yes Yes Yes Yes Yes
# 5B Off Ramp Lanes 1 2 1 | [ 2 | | | | [ 2 2 2
Analysis Area Delay 163 95" Percentile | Delay & 95" Percentile | Delay 163 95" Percentile | Delay i 95 Percentile | Delay e 95% Percentile | Delay &4 95" Percentile | Delay i 95" Percentile | Delay e 95" Percentile 163 95™ Percentile 15 95 Percentile | Delay & 95" Percentile | Delay 163 95™ Percentile | Delay 15 95 Percentile | Delay 15 95" Percentile
(vehls) Queue (ft) | wehis) Queue (fe) | (vehss) Queue (ft) | (vehis) Queue (ft) | (vehis) Queue (fe) | (vehis) Queue (fc) | (vehis) Queue (ft) | (vehis) Queue (ft) Queue (ft) Queue (ft) | (vehls) Queue (fe) | (vehss) Queue (fe) | (vehis) Queue (ft) | (vehis) Queue (ft)

[New Connector SWB Approach - - - - - - - - - - - - - - - - - - - B 82 B 102 B 151 1241 |B 136 B 19 1437 B 147 1542 [B 121
[New Connector NEB Approach - - - |- e - - |- - - |- - - - - -] - - B 90 B 20 B |26l 1677 |6 [219 C [se0 2932 |C [308 2553 409
195 Connector NWB Approach - - - |- - |- - e - e - - - - - - - B 208 C 231 c Jsos |2_047 [C 47 c Iz_n 1909 B [472 IE 37 |c II_SJ
seB - - - - - - - - - - - - - - - - - - - - |3 - | -] - -]
[Total B - - - - - - - - - - -] - - 12.86 | B - B - B |- [17.60 |8 |- < | 2232 [c T 2173 fc |
10. Intersection of New Connector Road and South Street (Stopped Controlled)
swe - - - - - - - - - - - - - - - - - - - - 3 I_ 3 5 I_ -
[New Connector NEB Approach - - - |- - |- - - |- - - |- - - - - -] - - C 208 A 59 c s 1228 [B |98 1187 B[ 1263 [B 1198 [B
[South Street NWB Approach } - - - -] - A A - A 84 |A |- 175 A |- [EC N N
[South Street SEB Approach - B I - - - - - B - ~ ] - A - A B [A 00 |~ | 055 |~ | [CE N 02 |~ |
Total - - - |- - |- - - |- - - |- - - |- - - |- - A - A - c | 403 |a |- 412 [a |- 432 Ja |- 416 Ja -
1 1. Intersection of 1-95 SB Ramps and 1-95 Connector
195 SB Approach - - - - - - - - - - - - - - - - B - - - - - 1535 [B [234 ]E“ B Iﬁ [754 8 Pss [ECH Ol 223
195 Connector EB Approach - - - |- - - - |- e - - |- - - - - - - - - 3275 |C 326 3533 [0 [338 259|334 3653 D |2_94
1-95 Connector WB Approach - - - - - - I - B - ] - - 515 [c %0 | EXER S 2 3360 [C[iss 1365 [B[154
[Total - - - - - - - - - - - - - - - - - - - - - - - - L |- 20.80 [C |- |zx.zs C |- |z_1.uz C |- 16.03 [B |-
12. Intersection of 1-95 NB Ramps and I-95 Connector
1-95 NB Approach B B - B B B B B B B B B B B B B B B B B B s Tisos [6 [ie7 1685 |B 242 538 [8 [ Tisos B e+
1-95 Connector EB Approach - - - |- - - - |- e - - |- - - - - - - - - 930 |A |86 1140 [B_[899 57 |~ 9 1049 [B_[629
1-95 Connector WB Approach - - I - - - B - e - - - - - - - 1631 [ [298 1668 B[99 1491 B [295 1473 [B_ [258
ot - - - - - - - - - - - - - - - - - - - - - - - -] 13.08 [8 |- 1423 [B |- 1256 [8 |- 1277 [8 |-

*Queues exceed VISSIM measurement thresholds

———— 1

Indicates connection to Route 111



Appendix C:

Route 111 Signal Improvements
as provided by Gorrill-Palmer
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