Appendix H ,
Projected Conditions During No-Build and Construction With
Mitigation

‘ LOS Analysis Worksheets
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This appendix contains CLV worksheets for all calculations shown in Table H-1, queue
calculations using SHA methodology and analysis of additional design concepts at the
MD 2 & MD 4 diverge which were disregarded. Figure H-1 presents the traffic volumes
and turning movements at the study intersections during the AM and PM peak hours.
Figure H-2 shows added construction traffic only. There are intersection drawings for
each of the mitigation concepts.

Table H-1 — Intersection LOS: Construction Peak (2016) Conditions

2010 2016
Intersection Mitigation Detail Existing No-Build Construction
AM PM | AM PM AM PM
None 1344 | 1176 | 1514 | 1325 | 1879 | 1946

Concept 1: Remove Maryland-T. add 1
MD 2 and MD 4 [SBT and 1 WBL lane
Concept 2: Remove Maryland-T, add 1
SBT and 2 WBL lanes
None 865 1098 974 1236 | 1331 | 1640
Option 1: Restripe EB thru lane as
left+thru, add receiver for EB right, add 1
SBT lane, restripe left lane on WB 941 1019 1092 1367
approach as shared thrutleft, add an
MD 2/MD 4 and |exclusive westbound right turn lane
MD 231 Option 2: Restripe EB thru lane as
left+thru, add receiver for EB right,
restripe left lane on WB approach as 941 1193 1297 | 1597
shared thru+left, add an exclusive
westbound right turn lane

1328 | 1280 | 1547 | 1583

1259 1 1176 1423 1447

Option 3: Add | WBT lane 932 | 1166 | 1288 | 157
MD 2MD 4 and |None 952 | 1148 | 1040 | 1248 | 1764 | 1757
Calvert Beach |Add one SBT and one NBT lane 827 | 1006 | 1355 | 1368
MD 2MD 4 and |None 837 | 710 | 930 | 796 | 888 | 1592
Calvert Cliffs  |Add one NBT lane, Prohibit WBL turn 704 | 95 | 2 | i
MD 2MD 4 and . .
Yraate 1o > 4 ersec 5 525
CC3 Access Road* Create temporary mtersection 4.4
MD 2MD 4 and
N 708 | 1080 | 782 | 1199 | 782 | 1400
White Sands Drive | o *
2/
MDZMD 4 o 715 | 949 | 808 | 1068 | 1008 | 1268
Nursery Road
MD 2MD 4 and
821 | o061 | 961 | 1061 | 1162 | 1261
Pardoe Road e : : e ) ‘
37 y
MM i 76 | a0t s | 20| w7 | 1%

Cove Pomnt Road
Note: Highlighted cells correspond to locations that have a CLV greater than 1450
* Values reported for CC3 Access Road reflect Synchro HCM delay (sec/vehicle) for the NBT movement
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Figure H-1 — Peak Hour Traffic Volumes - Construction Peak Conditions (2016)
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Figure H-2 — Peak Hour Volumes — Additional Construction Traffic Only

KLD Engineering, P.C.

H-4

TR-427




AM Peak PM Peak
MD 2 MD 2 t
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Intersection Control :
X _ Signal Stop Ways
=] o o =3 o o
l Church Church
Opposing
Lanes LUF CLV LOS Volume PCE
MD 2/MD 4 Diverge 1 9 0 A
2 055 1000 B 0 a1
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. DbiLT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing| LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CcLv
M M t Volume (1
ovsmant | @ | )X@=@) |Lets@ [ (6) | @X6)=(©) | EIE)=(7) oeen | viedy @ | Mx@=@) @ 6) | @X©E)=(6) | G)16)=(7)
NBT 1,766 0.55 971 79 1 79 1,050 NBT 825 0.55 454 176 1 176 630
WBL 464 1 464 0 1 0 464 WBL 695 1 695 0 1 0 695
Remarks: Critical Lane Volume Total 1,514 Remarks: Critical Lane Volume Total 1,325
NBR has RTOR, is concurrent with WBL LOS E NBR has RTOR, is concurrent with WBL LOS D
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AM Peak

PM Peak
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Intersection Control :
X __ Signal Stop Ways
(v o =2 ~ =23 o~
«© - ~N Q o )
o0 - -~ -t - bt
o~ wn
- o2
x ©
l MD 231 MD 231
Opposing
Lanes LUF CLv LOS Volume PCE
MD 231 & MD 2/MD 4 1 1 0 A
2 055 1000 B 0 11
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CcLv
Movement Movement Volume (1
i ) @ | Mx@=0) | Lets@) | 6 | @XE)=(6) | (5)46)=(7) il e @ | Mx@=0 @) 6) | @X(5)=(6) | (5)46)=(7)
NBT 1,519 0.40 607 4l 0.6 43 650 NBT 1,148 0.4 459 61 0.6 37 496
SBT 772 0.40 309 308 0.6 185 493 SBT 1,737 04 695 233 0.6 140 835
EBL 383 0.60 230 0 1 0 230 EBL 407 06 244 0 1 0 244
WBTR 94 1 94 0 1 0 94 WBTR 157 1 157 0 1 0 157
Remarks: Split Phase, EB & WB Critical Lane Volume Total 974 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,236
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS C
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AM Peak ' PM Peak
Calvert Beach Calvert Beach
(=3 < J
~
& 8] { elr |2
l % — e l |
1424 — | 1130
MD 2/MD 4 J 39 ——ﬂ MD 2/MD 4 J 98
33 r — r
1271 | ) o 1614 | Em—— 8
= alr s "Il
Intersection Control :
X Signal Stop Ways
31813 813 &
o
i
l Ball Rd Ball Rd
Opposing
Lanes LUF CLV LOS Volume PCE
Calvert Beach/Ball Road & 1 1 0 A
MD 2/MD 4 2 055 1000 B 0 11
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. DbiLT 0.6 1450 E 800 4
1600 E 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLvV LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLv
M t . Movement Volume (1 -
ovement 1 g @ | mx@=@) |Lets@ | & | @x©)=6) | 6= e e @ | mx@=0 @ (6) | @X5)=(6) | (6)6)=(7)
NBT 1,424 0.55 783 33 1 33 816 NBT 1,130 0.55 622 " 1 71 693
] sBY 1,271 0.55 699 39 1 39 738 SBT 1,614 0.55 888 98 1 98 986
EBTL 75 1.00 7% 0 1 0 75 EBTL 76 1 76 0 1 0 76
WBTL 149 1 149 0 1 0 149 WBTL 186 1 186 0 1 0 186
Remarks: Split Phase, EB & WB Critical Lane Volume Total 1.040 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,248
Right turns with a dedicated lane >150 ft are excluded LOS B Right turns with a dedicated lane >150 ft are excluded LOS Cc
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Intersection Control :
X __ Signal Stop Ways
s o~
l Saw Mill Saw Mill
Opposing
Lanes LUF CLV LOS Volume PCE
Calvert Cliffs Parkway & MD 2/MD 4 1 1 0 A
2 055 1000 B 0 i1
Background, 2016, No Mitigation 3 o4 1150 € 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing| LUF | Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CcLv
M t Movement Volume (1
Shatad (1) @) (1X(2)=(3) | Lefis@) | (5 | (@X(E)=(6) | (5)+(6)=(7) 2t o @ MX(2)=03) ) (5) | @X(5)=(6) | (5)+(6)=(7)
NBT 1,507 0.55 829 59 1 59 888 NBT 1,344 0.55 739 5 1 5 744
WBR 0 1 0 0 0 0 WBR 46 1 46 0 1 0 46
WBL 42 1 42 0 0 42 WBL 52 1 52 0 1 0 52
Remarks: WBR=37-59<0 Critical Lane Volume Total 930 Remarks: WBR=51-5 Critical Lane Volume Total 796
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are exciuded LOS A
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Intersection Control :
X _Signal Stop Ways
~
™ o~ o @
bt (=] © @© =3 n
- o~
5 White Sands > White Sands
Opposing
Lanes LUF CLVY LOS Volume PCE
White Sands Drive & MD 2/MD 4 1 1 0 A
2 055 1000 B 0 11
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 1000 5
Volume LUF Lane Volume | Opposing LUF | Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLv
Movement Movement Volume (1
(1) (2) (1) X(2)=(3) | Lefts (4) (5) (4)X(5) = (6) | (5)+(6)=(7) a) (2) (1) X(2)=(3) (4) (5) | (4)X(5)=(6) | (5)*+(6)=(7)
SBT 1,141 0.55 628 17 1 17 645 SBT 1,875 0.55 1031 86 1 86 1117
EBTL 137 1.00 137 0 1 0 137 EBTL 82 1 82 0 1 0 82
Remarks: Critical Lane Volume Total 782 Remarks. Critical Lane Volume Total 1,199
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS Cc
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AM Peak PM Peak
Nursery Road t Nursery Road
o~ Q ~
I ‘—’L‘
- ~ B - ~
do— ] h - o <
h 1441 _ 1392
MD 2/MD 4 J r 0 — MD 2/MD 4 J 0
—
o 7 «
1% w—) Toz7 [Mm—) m—
e S B I o iy ale
Intersection Control :
Signal X  Stop 1 Ways
o o o o f=3
| Opposing
| Lanes LUF CLV LOS Volume PCE
: Nursery Road & MD 2/MD 4 1 1 0 A
2 055 1000 B 0 1.1
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 E 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLv
M t Movement Volume (1
il @ | X@=3) |tefs@) | 5) | @XE)=(6) | (51(6)=(7) = i @ | mx@=0 “ i el el
NBT 1,441 0.55 793 7 1 7 800 NBT 1,392 0.55 766 7 1 1 773
SBT 1,196 0.55 658 0 1 0 658 SBT 1,927 0.55 1060 0 1 0 1,060
WBLR 8 1 8 0 1 0 8 WBLR 8 1 8 0 1 0 8
Remarks: Critical Lane Volume Total 808 Remarks Critical Lane Volume Total 1,068
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS
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Intersection Control :
Signal X  Stop 2 Ways
© -
=1 o - x N N
bs Pardoe = Pardoe
Opposing
Lanes LUF CLV LOS Volume PCE
HG Trueman/Pardoe & MD 2/MD 4 1 1 0 A
2 0.55 1000 B 0 11
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing| LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
Movement Movement Volume (1
o 1) @ | Mx@=0)|tetis@ | (5) | @X5)=(6) | 65)6)=(7) il me () @ | WxE=0 (@) 6) | @XG)=(6) | (5)+6)=(7)
NBT 1,297 0.55 713 118 1 118 831 NBT 1,221 0.55 675 182 1 182 857
SBT 1,101 0.55 606 11 1 1 617 SBT 1,623 0.55 893 21 1 21 914
EBLTR 20 20 0 1 0 20 EBLTR 24 1 24 24
WBLTR 110 110 0 1 0 110 WBLTR 123 1 123 0 1 0 123
Remarks: Critical Lane Volume Total 961 Remarks: Critical Lane Volume Total 1,061
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS
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Intersection Control :
U Signal X  Stop 1 Ways D
Opposing
Lanes LUF CLV LOS Volume PCE
Cove Point Road & MD 2/MD 4 1 1 0 A
2 055 1000 B 0 1.1
Background, 2016, No Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLvV LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
M t Movement Volume (1
ovemen ) @) (1)X(2)=(3) | Lefts (4) 5) @X(5)=6) | B1E=D ume (1) @) (1) X(2)=(3) (4) (5) | (4)X(5)=(6) | (5)+(6)=(7)
NBT 818 0.55 450 96 1 96 546 NBT 1,188 0.55 653 410 1 410 1,063
SBT 998 0.55 549 0 1 0 549 SBT 1,080 0.55 594 0 1 0 594
WBL gl 1 171 0 1 0 171 WBL 149 149 0 0 149
WBR 251 1 251 0 a 0 251 WBR 0 0 0 0 0
Remarks: Remarks:
Some WBR Coincide with SBL Critical Lane Volume Total 800 Some WBR Coincide with SBL Critical Lane Volume Total 1,212
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS
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Intersection Control :
X __Signal Stop Ways
f=} (=] = o o
l Church Church
Opposing
Lanes LUF CLV LOS Volume PCE
MD 2/MD 4 Diverge 1 1 0 A
(Concept 2) 2 055 1000 B 0 11
No Build, 2016, With Mitigation 3 04 1150 o} 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing| LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CcLv
M t A Movement Volume (1 ¥
Ay @ | MX@=@) | lets@ | (6) | @XE)=6) | (616)=(7) el mh @ | mx@E=E) @) (6) | (X(6)=(6) | (5)+(6)=(7)
NBT 1,766 0.55 971 79 1.00] 79 1,050 NBT 825 0.55 454 176 1.00 176 630
SBT 757 040 | 903 of 100 0 303 SBT 2,159 0.40 864 0 1.00 0 864
WBL 464 0.45 209 0 1.00 0 209 WBL 695 0.45 313 0 1.00 0 313
Critical Lane Volume Total 1,269 Critical Lane Volume Total 1,176
Right turns with a dedicated lane >150 ft are excluded Los C Right turns with a dedicated lane >150 ft are excluded LOS c
KLD Engineering, P.C. H-13 TR-427




AM Peak PM Peak
MD 2 ' MD 2 t
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4= 766 ¢ | 525
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Intersection Control :
X _Signal Stop Ways
o o o o =] o
l Church Church
Opposing
Lanes LUF ClV 108 Volume PCE
MD 2/MD 4 Diverge 1 1 0 A
(Concept 1) 2 0565 1000 B 0 141
No Build, 2016, With Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume |Opposing| LUF | Opposing CLV CLV LUF Lane Volume | Opposing Lefts | LUF | Opposing CLV CLV
Mi t Movement Volume (1
ovemen 1) @) MX@=0) | Lefts@) | 5 @X(5)=(6) | (5)+6)=(7) v €] @ MX@)=(3) (4) (5) | @X(5)=(®) | (5)+B)=(7)
NBT 1.766 0.55 971 79 1.00 79 1,050 NBT 825 0.55 454 176 1.00 176 630
SBT 757 0.40 303 0 1.00 0 303 SBT 2,159 0.40 864 0 1.00 0 864
WBL 464 0.60 278 0 1.00 0 278 WBL 695 0.60 417 0 1.00 0 417
Critical Lane Volume Total 1,328 Critical Lane Volume Total 1,280
Right turns with a dedicated lane >150 ft are excluded LOS D Right turns with a dedicated lane >150 ft are excluded LOS Cc
L. 1
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AM Peak PM Peak
MD 231 t MD 231 '
-
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R - S
e gl H glllz
JIV = Jis ¢
86 71
qmmm 1510 e | 1148
MD 2/MD 4 J r 308 — MD 2/MD 4 J 233
71 —j 61 r
772 |l e - 1737 | e 2285 | Emmmp
423 1 ﬁ t r 327 1 ﬁ ' '
Intersection Control :
X __ Signal Stop Ways
gle|8 AR
o«
o
l ™MD 231 MD 231
Opposing
Lanes LUF CLV LOS Volume PCE
MD 231 & MD 2/MD 4 1 1 0 A
(Option 1) 2 0585 1000 B 0 11
No Build, 2016, With Mitigation 3 04 1150 c 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 06 1450 E 800 4
1600 E 1000 8
Volume LUF Lane Volume | Opposing| LUF Opposing CLV cLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
Movement Movement Volume (1
i (1) @ | MX@=@) |tets@) | (6) | @XE)=6) | 61O e £4) @ | mx@=0) @ 5) | @X(5)=(6) | (5)46)=(7)
NBT 1,519 0.40 608 7" 0.60 43 650 NBT 1,148 0.40 459 61 0.60 37 496
SBT 172 0.30 232 308 0.60 185 416 SBT 1,737 0.30 521 233 0.60! 140 661
EBTL 502 0.45 226 0 1.00 0 226 EBTL 516 0.45 232 0 1.00 0 232
WBTL 144 0.45 65 0 1.00] 0 65 WBTL 280 0.45 126 0 1.00 0 126
Remarks: Split Phase, EB & WB Critical Lane Volume Total 941 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,019
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS
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AM Peak PM Peak
MD 231 ' MD 231 t
————
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R L o %
AL H g0 ¢
l t 86 , l t- 71
1519 } | ] BRALT)
MD 2/MD 4 J 308 MD 2/MD 4 J 233
71 j = r
772 | = - 1737 | e 2285 |
423 1 ﬁ ' r 327 ‘ ﬁ t '
Intersection Control :
X __ Signal Stop Ways
21218 sl23!8
@ x~ > b - 5
<
o
l MD 231 MD 231
Opposing
Lanes LUF CLV LOS Volume PCE
MD 231 & MD 2/MD 4 1 1 0 A
(Option 2) 2 055 1000 B 0 11
‘ No Build, 2016, With Mitigation 3 04 1150 c 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
G LU @ | MX@=@) |Lets@) | (5) | @X(E)=6) | (B)6)=(7) | el @ | mx@=@ (@) ) | @x5)=6) | GO
NBT 1,519 0.40 608 71 0.60 43 650 NBT 1,148 0.40 459 61 0.60 37 496
SBT 772 0.40 309 308 0.60 185 494 SBT 1,737 0.40 695 233 0.60 140 835
EBTL 502 0.45 226 0 1.00 0 226 EBTL 516 0.45 232 0 1.00 0 232
WBTL 144 0.45 65 0 1.00 0 65 WBTL 280 0.45 126 0 1.00 0 126
Remarks: Split Phase, EB & WB Critical Lane Volume Total 941 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,193
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS C
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MD 231 t MD 231 '
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Intersection Control :
__X__ Signal Stop Ways
2|28 ¢8| ¢
e b=
& 4
l MD 231 MD 231
Opposing
Lanes LUF CLV LOS Volume PCE
MD 231 & MD 2/MD 4 1 1 0 A
(Option 3) 2 055 1000 B 0 11
No Build, 2016, With Mitigation 3 04 1150 c 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. DbILT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing| LUF | Opposing CLV CLv LUF Lane Volume | Opposing Lefts | LUF | Opposing CLV CLv
e W @ | MX@=0) |tehs@ | () | @XE)=6) | ©#O)=(7) e ey @ | mx@=0 @) ©) | @X©)=6) | G)6)=(7)
NBT 1,519 0.40 608 Al 0.60 43 650 NBT 1,148 0.40 459 61 0.60! 37 496
SBT 172 0.40 309 308 0.60 185 494 SBT 1,737 0.40 695 233 0.60 140 835
EBL 383 0.60 230 0| 1.00 0 230 EBL 407 0.60 244 0 1.00 0 244
WBTR 95 0.55 52 0 1.00 0 52 WBTR 167 0.55 86 0 1.00! 0 86
WBL 62 0.60 37 0 1.00! 0 37 WBL 146 0.60 88 0 1.00 0 88
Remarks: Split Phase, EB & WB Critical Lane Volume Total 932 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,166
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS Cc
KLD Engineering, P.C. H-17




AM Peak PM Peak |
Calvert Beach Calvert Beach
3 , j - S
S . S ~
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Intersection Control :
X Signal Stop Ways
81913 81318
o
=
l Ball Rd Ball Rd
Opposing
Lanes LUF CLV LOS Volume PCE
Calvert Beach/Ball Road & 1 1 0 A
MD 2/MD 4 2 058 1000 B 0 11
No Build, 2016, With Mitigation 3 04 1150 Cc 200 2
4 08 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV cLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
Movement Movement Volume (1
e ) @ | MX@=@) |lefis@) | (5) | @XE)=®6) | 5)6)=(7) . me ) @) (11X (2)=(3) ) 6) | @X6)=(6) | (5)+6)=(7)
e e gl s 33 1.00 33 603 NBT 1,130 0.40 452 7 1.00 7 523
SBT 1,211 0.40 508 39 1.00 39 547 SBT 1,614 0.40 646 98 1.00 98 744
EBTL 75 1.00 75 0 1.00 0 75 EBTL 76 1.00 76 0 1.00 0 76
WBTL 149 1.00 149 0 1.00 0 149 WBTL 186 1.00 186 0 1.00 0 186
Remarks: Split Phase, EB & WB Critical Lane Volume Total 827 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1.006
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS B

KLD Engineering, P.C. H-18 TR-427




AM Peak

Calvert Cliffs Parkway

~ o~
-

©
-
>

=g

=

PM Peak

Calvert Cliffs Parkway

tSZ

|

53

b
— J «
iaeetng kel a8
= 1507 ) dmmmm | 1344
MD 2/MD 4 J 0 MD 2/MD 4 J 0
59 : r
1105 | e 1161 | b 1865 | m—) =3
1 ‘ ﬁ t r z 2 ‘ t '
Intersection Control :
X Signal Stop Ways
2 N
l Saw Mill Saw Mill
Opposing
Lanes LUF CLV LOS Volume PCE
Calvert Cliffs Parkway & 1 1 0o A
MD 2/MD 4 2 055 1000 B 0 11
No Build, 2016, With Mitigation 3 04 1150 Cc 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. DbILT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLV LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
M t Vol 1
Movement. | 4 @ | Mx@=0) | teis@) | ) | @x©)=©) | 6= | el @ | Ox@=0) @) ®) | @X(5)=(6) | 5)+6)=(7)
NBT 1,507 0.40 603 59 59 662 NBT 1,344 0.4 538 5 5 543
WBR 0 1.00 0 0 1.00 0 0 WBR 46 1.00 46 0 1.00 0 46
WBL 42 1.00 42 0 1.00 0 42 WBL 52 1.00 52 0 1.00 0 52
Remarks: WBR=37-59<0 Critical Lane Volume Total 704 Remarks: WBR=51-5 Critical Lane Volume Total 595
Right turmns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS A

KLD Engineering, P.C.

H-19

TR-427



AM Peak PM Peak
MD 2 t MD 2 t
2 [l — 2
-
£ 8 ¢ 8
~ o | @ - o D
l t 571 l’ L 998
1766 — qmmm | 1569
MD 4 J 0 — MD 4 J 0
79 B 176 r
1501 | 2329 | mmmmp > 2593 | mmmml) 2320 | mmmm)
B sSic Pl ate
Intersection Control :
X  Signal Stop Ways
o o =] o =3 o
1 Church Church
Opposing
Lanes LUF CLvV LOSs Volume PCE
MD 2/MD 4 Diverge 1 1 0 A
(Concept 2) 2 058 1000 B 0 1.1
Construction, 2016, With Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. DbILT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
Movement ) Movement Volume (1
i (1) @ | MX@=@) |Llets@) | () | (@X(5)=(6) | B)E)=(7) jeii e @ | mx@=@ @) 6) | @)X(5)=(6) | (5)+6)=(7)
NBT 1,766 0.55 971 79 1.00 79 1,050 NBT 1,569 0.55] 863 176 1.00 176 1,039
SBT 1,501 0.40 600 0 1.00] 0 600 SBT 2,593 0.40 1037 0 1.00 0 1,037
WBL 829 0.45 373 0 1.00 0 373 WBL 908 0.45 408 0 1.00 0 408
Critical Lane Volume Total 1,423 Critical Lane Volume Total 1,447
Right tums with a dedicated lane >150 ft are excluded Los D Right turns with a dedicated lane >150 ft are excluded LOS D
KLD Engineering, P.C. H-20
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AM Peak PM Peak
MD 2 ' MD 2 t
o o
2 ( i 8
z lol8 l o - 8
~ |lofjw - = &
1837 l t 571 J 1 t 998
1766 | 1569
MD 4 J 0 MD 4 J 0
79 176 r
1501 | 2329 | mmmp . 2503 | el 2320 |
iy a1l 0 — "y atre
Intersection Control :
X _Signal Stop Ways
o =3 o o o =]
l Church Church
Opposing
Lanes LUF CLV LOS Volume PCE
MD 2/MD 4 Diverge 9 1 0 A
(Concept 1) 2055 1000 B 0 11
Construction, 2016, With Mitigation 3 04 1150 Cc 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLV LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
M t Movement Vol 1
s @ | OX@=3) | Lets@) | &) | @xE)=6) | GEHE=M) e @ | Mmx@=@ @) 6) | @X6)=(6) | G1E=()
NBT 1,766 0.55 971 79 1.00 79 1,050 NBT 1,569 0.55 863 176 1.00 176 1,039
SBT 1,501 0.40 600 0 1.00 0 600 SBT 2,593 0.40 1037 0 1.00 0 1,037
WBL 829 0.60 497 0 1.00 0 497 WBL 908 0.60 545 0 1.00 0 545
Critical Lane Volume Total 1,547 Critical Lane Volume Total 1,683
Right turns with a dedicated lane >150 ft are excluded LOS E Right turns with a dedicated lane >150 ft are excluded LOS
| 1
KLD Engineering, P.C. H-21 TR-427




AM Peak PM Peak
MD 231 ' MD 231 t
-
—
~ -
5 )‘ L= E
e oy H ol I
JIV e Y <
86 71
1519 dmmmm | 043
MD 2/MD 4 J» r 308 S MD 2/MD 4 J r 408
71 61
2055 | mump — | i 2485 |l —)
423 1 ﬁ ' r 327 ‘ ﬁ ' '
Intersection Control :
X Signal Stop Ways
™ D < ~ =23 3
«© - o o o
Lot st ™ <t g wn
o~ o
-~ ~
@ el
l MD 231 MD 231
Opposing
Lanes LUF CLV LOSs Volume PCE
MD 231 & MD 2/MD 4 1 1 0 Al
(Option 1) 2 055 1000 B 0 1.1
Construction, 2016, With Mitigation 3 04 11500 © 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. DbiLT 0.6 1450 E 800 4
1600 E 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLv
o @ | OX@=@3) | tets@ | 5 | @XE)=6) | 51+6)=7) Marstom | Youed) @ | Hx@=@ @ ®) | @x5)=6) | G)+E)=7)
NBT 1,519 0.40 607 71 0.60 43 650 NBT 2,431 0.40 972 61 0.60 37 1,009
SBT 2,055 0.30 617 308 0.60 185 801 SBT 2,485 0.30 746 408 0.60 245 991
EBTL 502 0.45 226 0 1.00 0 226 EBTL 516 0.45 232 0 1.00 0 232
WBTL 144 0.45 65 0 1.00 0 65 WBTL 280 0.45 126 0 1.00 0 126
Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,092 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,367
Right turns with a dedicated lane >150 ft are excluded LOS B Right turns with a dedicated lane >150 ft are excluded LOS D
KLD Engineering, P.C. H-22
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AM Peak

PM Peak
MD 231 ' MD 231 '
———
~ o
3 l\ — 5
o lglg L Rlf|2
86 2861 g 7
1519 | 431
MD 2/MD 4 J r 308 MD 2/MD 4 408
7 ) o Y =
2055 | —p. > 2485 | mmm)p —
423 ‘ ﬁ "‘ p 327 ‘ ﬁ t '
Intersection Control :
X _ Signal Stop Ways
@ (=] ~ @
2|2]83 |82
o~ o
b B
l MD 231 MD 231
Opposing
Lanes LUF CLV LOS Volume PCE
MD 231 & MD 2/MD 4 1 1 o A
(Option 2) 2 055 1000 B 0 11
Construction, 2016, With Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLv 1 LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLVvV
Mt | @ | Wx@=3) | tets@) | &) | @x6)=6) | G601 Movement|  Yowma() @ | Mx@=0) ) (5) | @X(5)=(6) | (5)(6)=(7)
NBT 1,519 0.40 607 71 0.60 43 650 NBT 2,431 0.40 972 61 0.60 37 1,009
S8BT 2,055 0.40 822 308 0.60 185 1,007 SBT 2,485 0.40 994 408 0.60 245 1,239
EBTL 502 0.45 226 0 1.00 0 226 EBTL 516 0.45 232 0 1.00 0 232
WBTL 144 0.45 65 0] 1.00 0 65 WBTL 280 0.45 126 0 1.00 0 126
Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,297 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,597
Right turns with a dedicated lane >150 ft are excluded Las ¢ Right turns with a dedicated lane >150 ft are excluded LOS E
KLD Engineering, P.C. H-23 TR-427




AM Peak

PM Peak
MD 231 ' MD 231 t
———
~ e -
R e &
o glg H g2 =
1914 l t 86 ‘\} (" ﬁ 2861 1 t Al
= 519 ) qum | i3
MD 2/MD 4 J r 308 MD 2/MD 4 J 408
71 ) o r
2055 | 2421 | = - 2485 | 3136 | )
423 ‘ ﬂ " ' 327 1 ﬁ t '
Intersection Control :
X Signal Stop Ways
AERE c12]8
o~ o
% g
1 MD 231 MD 231
Opposing
Lanes LUF CLV. 108 Volume PCE
MD 231 & MD 2/MD 4 1 1 0 Al
(Option 3) 2 055 1000 B 0 11
Construction, 2016, With Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing| LUF [ Opposing CLV CLv LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLV
Movement Movement Volume (1
(1) (2) (1) X(2) = (3) | Lefts (4) (5) (4)X(5) = (6) | (5)+(6)=(7) v ume (1) (2) (1) X(2)=(3) (4) (5) (4)X(5) = (6) | (5)+(6)=(7)
NBT 1,519 0.40 607 71 0.60 43 650 NBT 2,431 0.40 972 61 0.60 37 1,009
SBT 2,055 0.40 822 308 0.60 185 1,007 SBT 2,485 0.40 994 408 0.60 245 1,239
EBL 383 0.60 230 0 1.00 0 230 EBL 407 0.60 244 0 1.00 0 244
WBTR 94 0.55 52 0 1.00 0 52 WBTR 157 0.55 87 0 1.00 0 87
WBL 62 0.60 37 0 1.00 0 37 WBL 146 0.60 88 0 1.00 0 88
Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,288 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1571
Right tums with a dedicated lane >150 ft are excluded los C Right tums with a dedicated lane >150 ft are excluded LOS
KLD Engineering, P.C. H-24 TR-427




AM Peak PM Peak
Calvert Beach Calvert Beach
b ) l — 8
- - L ~
§ 8iz / ele|b
— s ] l = — ﬂ ( - [ l =
1424 S | 58
MD 2/MD 4 J 39 MD 2/MD 4 J 98
2 \ - Vo
2730 | 2938 | el - 2465 | = 2665 | )
SN ate 2N ate
Intersection Control :
X __ Signal Stop Ways
3813 N3] 8
o
3
l Ball Rd Ball Rd
Opposing
Lanes LUF CLV LOS Volume PCE
Calvert Beach/Ball Road & 1 1 0 A
MD 2/MD 4 2 055 1000 B 0 1.1
Construction, 2016, With Mitigation 3 04 1150 c 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUF Opposing CLV CLV LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLv
Movement - Movement Volume (1
b 1 (2) (1) X (2) = (3) | Lefts (4) (5) (4)X(5) = (6) | (5)+(6)=(7) Y urme (1) (2) (1) X(2) =(3) 4) (5) (4)X(5) = (6) | (5)+(6)=(7)
NBT 1,424 0.40 570 33 1.00 33 603 NBT 2,588 0.40 1035 1 1.00 71 1,106
SBT 2,730 0.40 1,092 39 1.00! 39 1,131 SBT 2,465 0.40 986 98 1.00 98 1,084
EBTL 75 1.00 75 0 1.00 0 75 EBTL 76 1.00 76 0 1.00 0 76
WBTL 149 1.00 149 0 1.00 0 149 WBTL 186 1.00] 186 0 1.00 0 186
Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,355 Remarks: Split Phase, EB & WB Critical Lane Volume Total 1,368
Right turns with a dedicated lane >150 ft are excluded LO8 D Right turns with a dedicated lane >150 ft are excluded LOS D
KLD Engineering, P.C. H-25 TR-427




AM Peak PM Peak
Calvert Cliffs Parkway t Calvert Cliffs Parkway
® ———
= J — 3
-
~ -
o« =5 =] wn o o
di% ¢ = JI1L
59 wErRg == 5 48
= 1507 N 4= | 2302
MD 2/MD 4 J 0 MD 2/MD 4 J 0
2563 |mmmmp e 8 2736 | m— 2760 |
N 8] = sy NI
Intersection Control :
X Signal Stop Ways
olo |3 olo &
- o
l Saw Mill Saw Mill
Opposing
Lanes LUF CLV LOS Volume PCE
Calvert Cliffs Parkway & 1 1 0 A
MD 2/MD 4 2 055 1000 B 0 1.1
Construction, 2016, With Mitigation 3 04 1150 C 200 2
4 03 1300 D 600 3
KLD Engineering, P.C. Dbl LT 0.6 1450 E 800 4
1600 F 1000 5
Volume LUF Lane Volume | Opposing LUFE Opposing CLV CLvV LUF Lane Volume Opposing Lefts | LUF | Opposing CLV CLv
M t Movement Volume (1
ovemen ) @ X @) =) | Lefts () ) @X5)=6) | 61+6)=(7) \ ume (1) @ MX @) =(3) (4) (5) | (AX(5)=(6) | (8)*+(6)=(7)
NBT 1,507 0.40 603 59 1 59 662 NBT 2,802 0.4 1121 5 1 5 1,126
WBR 0 1.00 0 0 1.00 0 0 WBR 46 1.00 46 0 1.00 0 46
WBL 0 1.00 0 0 1.00 0 0 WBL 0 1.00 0 0 1.00 0 0
Remarks: WBR=37-59<0 Critical Lane Volume Total 662 Remarks: WBR=51-5 Critical Lane Volume Total 1,172
Right turns with a dedicated lane >150 ft are excluded LOS A Right turns with a dedicated lane >150 ft are excluded LOS C

KLD Engineering, P.C. H-26 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 Diverge

. Average | Maximum | Max Queue
Number of| Cycle Critical

. Vehicl Vehi L h
Scenario Year t{iil: léeevrs:ccg Phases Length | Volume LaFr;eCthJ)?e Lane :héc els i lc;les - inglt
r Cyc r
per Cycle (sec) Volume per Lycle ycie pe per Cycle per
per Lane Lane Lane (ft)

Background, 2016, No Mitigation

SBL 2016 AM E 3 150 79 1.00 79 3.3 4.6 115

SBL 2016 PM D 3 135 176 1.00 176 6.6 9.2 231
800 feet of storage available (approximately)

WBL 2016 AM E 3 150 464 1.00 464 19.3 2.1 677
WBL 2016 PM D 3 135 695 1.00 695 26.1 36.5 912
450 feet of storage available (approximately)

NBT 2016 AM E 3 150 1766 0.55 971 40.5 56.7 1416
NBT 2016 PM D 3 135 825 0.55 454 12.0 23.8 596
630 feet of storage available (approximately) before NBT blocks NBR bypass lane

Queue length exceeds available storage

KLD Engineering, P.C. H-27 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231

. Average | Maximum | Max Queue
Buak | Loviiler [Numperol e tonetine |l T | Sehies Babict cedl | Lonah
Scenario Year Hiir S?riicz Phases Length Volume ?:r;itofe Lane - c e]s z cles e c gl
per Cycle fskc) \ob e per Cycle ycle per | per Cycle per
per Lane Lane Lane (ft)
Background, 2016, No Mitigation
NBL 2016 AM A 5 100 308 0.60 185 5.1 7.2 180
NBL 2016 PM C 5 120 233 0.60 140 4.7 6.5 163
400 feet of storage available (approximately)
SBL 2016 AM A 5 100 71 0.60 43 1.2 17 42
SBL 2016 PM C B 120 61 0.60 37 12 17 43
400 feet of storage available (approximately)
EBL 2016 AM A 5 100 383 0.60 230 6.4 8.9 223
EBL 2016 PM C 5 120 407 0.60 244 8.1 11.4 285
385 feet of storage available (approximately)
WBL 2016 AM A ] 100 62 0.60 37 1.0 14 36
WBL 2016 PM C 5 120 146 0.60 88 2.9 4.1 102
360 feet of storage available (approximately)
Queue length exceeds available storage

KLD Engineering, P.C. H-28 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Calvert Beach Road
Numbciof. Cyds Critical Average | Maximum | Max Queue
umber o - ;
Scenario Year aii‘: léz\s:czf Phases Length Volume LaFr::tL;fe Lane Veh(s:cle’s Vih'i’es p:ar rL((a:nglth
per Cycle tsec] Vidin per Cycle ycle pe per Cycle per
per Lane Lane Lane (ft)
Background, 2016, No Mitigation
NBL 2016 AM B 5 100 39 1.00 39 1.1 1.5 38
NBL 2016 PM C 5 120 98 1.00 98 33 4.6 114
500 feet of storage available (approximately)
SBL 2016 AM B 5 100 33 1.00 33 0.9 1.3 32
SBL 2016 PM C 5 120 71 1.00 71 2.4 33 83
575 feet of storage available (approximately)
EBTL 2016 AM B 5 100 75 1.00 75 2.1 29 73
EBTL 2016 PM C 5 120 76 1.00 76 2.5 35 89
300 feet of storage available (approximately) before EBTL blocks the EBR bypass lane
WBTL 2016 AM B 5 100 149 1.00 149 4.1 5.8 145
WBTL 2016 PM C 5 120 186 1.00 186 6.2 8.7 217
350 feet of storage available (approximately) before WBTL blocks the WBR bypass lane
NBT 2016 AM B 5 100 1424 0.55 783 21.8 30.5 761
NBT 2016 PM C 5 120 1130 0.55 622 20.7 29.0 725
SBT 2016 AM B 5 100 1271 0.55 699 19.4 271.2 680
SBT 2016 PM B 5 120 1614 0.55 888 29.6 41.4 1036
Queue length exceeds available storage
KLD Engineering, P.C. H-29 TR-427



Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Calvert Cliffs Parkway

et s Coivical Average | Maximum | Max Queue

umber o . .

Scenario Year :iil: Iéz\s:coef Phases Length Volume L?aitgfe Lane Verhéclzs V‘éh::clljs :rer LGglth

per Cycle (sec) Volume Silc i Wl

v per Lane Lane Lane (ft)

Background, 2016, No Mitigation

SBL 2016 AM A 3 100 59 1.00 59 1.6 2.3 57

SBL 2016 PM A 3 100 5 1.00 5 0.1 0.2 5

600 feet of storage available (approximately)

WBL 2016 AM A 3 100 42 1.00 42 1.2 1.6 41

WBL 2016 PM A 3 100 52 1.00 52 1.4 2.0 51

400 feet of storage available (approximately) before WBL blocks the WBR bypass lane

NBT 2016 AM A 3 100 1507 0.55 829 23.0 32.2 806

NBT 2016 PM A 3 100 1344 0.55 739 20.5 28.7 719

2950 feet available prior to next intersection (approximately)

Queue length exceeds available storage

KLD Engineering, P.C. H-30 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and White Sands Drive

. Average | Maximum | Max Queue

Peak Level of Number of|  Cycle L ] e Vehicles |Vehicles per Length

Scenario Year Hiir S‘Z&; Phases Length Volume Elf;itofe Lane e nll :r - ?Ie
per Cycle | (sec) volume | B Y e -y
per Lane Lane Lane (ft)
Background, 2016, No Mitigation
NBL 2016 AM A 3 100 17 1.00 17 05 0.7 17
NBL 2016 PM C 3 120 86 1.00 86 29 4.0 100
550 feet of storage available (approximately)
EBTL 2016 AM A 3 100 137 1.00 137 3.8 53 133
EBTL 2016 PM C 3 120 82 1.00 82 27 38 96
80 feet of storage available (approximately)
SBT 2016 AM A 3 100 1141 0.55 628 17.4 24.4 610
SBT 2016 PM C 3 120 1875 0.55 1031 34.4 48.1 1203
500 feet of storage available (approximately) before SBT blocks SBR bypass lane
Queue length exceeds available storage

KLD Engineering, P.C. H-31 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Nursery Road
Cvele Critical Average | Maximum | Max Queue
- Peak Level of B . Lane Use Vehicles [Vehicles per Length
Scenario Year : Phases Length Volume Lane
Hour Service per Cycle er) Factor o T Cycle | Cycle per | per Cycle per
per Lane Lane Lane (ft)
Background, 2016, No Mitigation
SBL 2016 AM A 3 100 7 1.00 7 0.2 0.3 7
SBL 2016 PM B 3 100 0 1.00 0 0.0 0.0 0
570 feet of storage available (approximately)
Queue length exceeds available storage

KLD Engineering, P.C. H-32

TR-427



Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Pardoe Road

- Average | Maximum | Max Queue
Number of| Cycle Critical

. Vehicles |Vehicles per Length
Scenario Year E'iil: Iéz\ﬁ:c(: Phases Length Volume L?_.ligfe Lane er:: clse i 'd: :r b (g;|e .

per Cycle | (sec) Volume | PE™Y Lo Sl

per Lane Lane Lane (ft)

Background, 2016, No Mitigation

SBL 2016 AM A 5 100 118 1.00 118 3.3 4.6 115

SBL 2016 PM B 5 100 182 1.00 182 5.1 i1 7
570 feet of storage available (approximately)

NBL 2016 AM A 5 100 11 1.00 11 0.3 0.4 11

NBL 2016 PM B 5 100 21 1.00 21 0.6 0.8 20
600 feet of storage available (approximately)

Queue length exceeds available storage

KLD Engineering, P.C. H-33 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Cove Point Road

. Average | Maximum | Max Queue
Number of|  Cycle Critical

. Vehicles |Vehicl
Scenario Year I:‘iit léee\/:ilg Phases Length Volume L?:r;ectléfe Lane eer éc flse i ::CI:S:fr eLinglt: o
r
per Cycle | (sec) yolume |7 Y ee REfLNCE P
per Lane Lane Lane (ft)

Background, 2016, No Mitigation

SBL 2016 AM A 3 100 96 1.00 96 27 3.7 93

SBL 2016 PM C 3 120 410 1.00 410 13.7 19.1 478
550 feet of storage available (approximately)

WBL 2016 AM A 3 100 171 1.00 171 4.8 6.7 166

WBL 2016 PM C 3 120 149 1.00 149 5.0 0 174
300 feet of storage available (approximately)

Queue length exceeds available storage

KLD Engineering, P.C. H-34 TR—427




Maryland SHA Queuing Analysis

Location: MD 2 and MD 4

" Average | Maximum | Max Queue

Peak Level of Number of|  Cycle L U e Vehicles [Vehicles pe Length

Scenario Year Hzir Sz\:f/’icz Phases Length Volume ?:r;itofe Lane e forl o f(e:ng’
per Cycle fsed ol per Cycle ycle per | per Cycle per
per Lane Lane Lane (ft)
No Build, 2016, With Mitigation
Concept 2
SBL 2016 AM C 3 120 79 1.00 79 2.6 37 92
SBL 2016 PM C 3 120 176 1.00 176 5.9 8.2 205
800 feet of storage available (approximately)
WBL 2016 AM C 3 120 464 0.45 209 7.0 9.7 244
WBL 2016 PM C 3 120 695 0.45 213 10.4 14.6 365
450 feet of storage available (approximately)
NBT 2016 AM C 3 120 1766 0.55 971 32.4 45.3 1133
NBT 2016 PM C 3 120 825 0.55 454 15.1 21.2 529
630 feet of storage available (approximately) before NBT blocks NBR bypass lane
SBT 2016 AM C 3 120 757 0.40 303 10.1 141 353
SBT 2016 PM C 3 120 2159 0.40 864 28.8 40.3 1008
Queue length exceeds available storage

KLD Engineering, P.C. H-35 '_rR-427




Maryland SHA Queuing Analysis

Location: MD 2 and MD 4

= Average | Maximum | Max Queue
Number of| Cycle Critical

. Vehicl i
Scenario Year tliil: [éz\:s:coef Phases Length Volume L?:r;itléfe Lane er (':C e‘s Vt(e:h::clleessrer e:‘znit: r
e
per Cycle [ (sec) Yalume |7 | VP s
per Lane Lane Lane (ft)

No Build, 2016, With Mitigation

Concept 1
SBL 2016 AM D 3 135 79 1.00 79 3.0 4.1 104
SBL 2016 PM C 3 120 176 1.00 176 5.9 8.2 205

800 feet of storage available (approximately)

WBL 2016 AM D 3 135 464 0.60 278 10.4 14.6 365
WBL 2016 PM C 3 120 695 0.60 417 13.9 19.5 487
450 feet of storage available (approximately)

NBT 2016 AM D 3 135 1766 0.55 971 36.4 51.0 1275
NBT 2016 PM C 3 120 825 0.55 454 15.1 21.2 529
630 feet of storage available (approximately) before NBT blocks NBR bypass lane

SBT 2016 AM D 3 135 757 0.40 303 11.4 15.9 397
SBT 2016 PM Cc 3 120 2159 0.40 864 28.8 40.3 1008

Queue length exceeds available storage

KLD Engineering, P.C. H-36 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231

Numberofl | Cule Critical Average | Maximum | Max Queue
umber o . :
Scenario Year ff)i‘: lé:;silcf Phases Length Volume Lz;:r;itléfe Lane Veerh(n:clzs V((e:h|c|les p::r LGgrh
per Cycle (sec) Volume i . —_
per Lane Lane Lane (ft)
No Build, 2016, With Mitigation
Option 1
NBL 2016 AM A 5 100 308 0.60 185 5.1 7.2 180
NBL 2016 PM B 5 100 233 0.60 140 3.9 54 136
400 feet of storage available (approximately)
SBL 2016 AM A 5 100 71 0.60 43 1.2 1.7 41
SBL 2016 PM B 5 100 61 0.60 37 1.0 14 36
400 feet of storage available (approximately)
EBTL 2016 AM A 5 100 502 0.45 226 6.3 8.8 220
EBTL 2016 PM B 5 100 516 0.45 232 65 9.0 226
385 feet of storage available (approximately)
WBTL 2016 AM A 5 100 144 0.45 65 1.8 2.5 63
WBTL 2016 PM B 5 100 280 0.45 126 3.5 4.9 123
360 feet of storage available (approximately)
Queue length exceeds available storage

KLD Engineering, P.C. H-37 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231

- Average | Maximum Max Queue
Number of| Cycle Critical & a

s | v | 723 | e[| e | v 0| e | S Ve e
;

per Cycle (sec) Volume |7 Y ycie p per Cycle pe

per Lane Lane Lane (ft)

No Build, 2016, With Mitigation

Option 2
NBL 2016 AM A 5 100 308 0.60 185 51 72 180
NBL 2016 PM C 5 120 233 0.60 140 47 6.5 163

400 feet of storage available (approximately)

SBL 2016 AM A 9 100 71 0.60 43 1.2 1.7 41

SBL 2016 PM C 5 120 61 0.60 37 1.2 1.7 43
400 feet of storage available (approximately)

EBTL 2016 AM A 5 100 502 0.45 226 6.3 8.8 220
EBTL 2016 PM C 5 120 516 0.45 232 7.7 10.8 271
385 feet of storage available (approximately)

WBTL 2016 AM A 100 144 0.45 65 1.8 25 63
WBTL 2016 PM C 5 120 280 0.45 126 4.2 59 147
360 feet of storage available (approximately)

o

Queue length exceeds available storage

KLD Engineering, P.C. H-38 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231

Euele Critical Average | Maximum | Max Queue
. Peak Level of bl ' Lane Use Vehicles [Vehicles per Length
Scenario Year Mot SErilea Phases Length Volume Eaciar Lane wr Ovcle | Cude ot or Cycle oer
per Cycle | (sec) volume | P&V sl el
per Lane Lane Lane (ft)
No Build, 2016, With Mitigation
Option 3
NBL 2016 AM A 5 100 308 0.60 185 51 7.2 180
NBL 2016 PM C 5 120 233 0.60 140 4.7 65 163
400 feet of storage available (approximately)
SBL 2016 AM A 5 100 71 0.60 43 1.2 1.7 41
SBL 2016 PM C 5 120 61 0.60 37 1.2 1.1 43
400 feet of storage available (approximately)
EBL 2016 AM A 5 100 383 0.60 230 6.4 8.9 2723
EBL 2016 PM C 5 120 407 0.60 244 8.1 11.4 285
385 feet of storage available (approximately)
WBL 2016 AM A 5 100 62 0.60 3 1.0 14 36
WBL 2016 PM C 5 120 146 0.60 88 29 4.1 102
360 feet of storage available (approximately)
WBTR 2016 AM A 9 100 95 0.55 52 1.5 2.0 51
WBTR 2016 PM C 5 120 157 0.55 86 2.9 4.0 101
Queue length exceeds available storage

KLD Engineering, P.C. H-39 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Calvert Beach Road

. Average | Maximum | Max Queue
Number of| Cycle Critical

. i icl
Scenario Year E‘iil: léivrs:cc;f Phases Length Volume L?:r;igfe Lane V:héd:‘i Vf:h'ccl:S zrer erL(énglt:
r C er
per Cycle | (sec) Volume |77 Y yeep e
per Lane Lane Lane (ft)

No Build, 2016, With Mitigation

NBL 2016 AM A 5 100 39 1.00 39 1.4 1.5 38

NBL 2016 PM B 5 100 98 1.00 98 2.7 3.8 95
500 feet of storage available (approximately)

SBL 2016 AM A 5 100 33 1.00 33 0.9 1.3 32
SBL 2016 PM B 5 100 71 1.00 71 2.0 28 69
575 feet of storage available (approximately)

EBTL 2016 AM A H 100 75 1.00 75 2.1 29 73
EBTL 2016 PM B 5 100 76 1.00 76 2.1 3.0 74
300 feet of storage available (approximately) before EBTL blocks the EBR bypass lane

WBTL 2016 AM A 5 100 149 1.00 149 4.1 5.8 145
WBTL 2016 PM B 5 100 186 1.00 186 5.2 2 181
350 feet of storage available (approximately) before WBTL blocks the WBR bypass lane

NBT 2016 AM A 5 100 1424 0.4 570 15.8 22.2 554
NBT 2016 PM B 9 100 1130 0.4 452 126 16 439
SBT 2016 AM A 5 100 1271 0.4 508 14 .1 19.8 494
SBT 2016 PM A 5 100 1614 0.4 646 17.9 201 628

Queue length exceeds available storage

KLD Engineering, P.C. H-40 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Calvert Cliffs Parkway

Average | Maxi M
Number of| Cycle Critical 6 il G i

Vehicles |Vehicl Length
Scenario Year iii‘: Lsz\::cc: Phases Length Volume L?:r;ectléfe Lane eer (IZC :Ii_\ i‘;:sgfr L znfle o
per Cycle | (sec) Voluma | P ycle p per Cycle p

per Lane Lane Lane (ft)

No Build, 2016, With Mitigation

SBL 2016 AM A 3 100 59 1.00 59 1.6 23 87

SBL 2016 PM A 3 100 5 1.00 5 0.1 0.2 b
600 feet of storage available (approximately)

NBT 2016 AM 0 3 100 1507 065 829 23.0 32.2 806

NBT 2016 PM 0 3 100 1344 0.55 739 20.5 28.7 719
2950 feet available prior to next intersection (approximately)

Queue length exceeds available storage

KLD Engineering, P.C. H-41 ]’R-427



Maryland SHA Queuing Analysis

Location: MD 2 and MD 4

el Critical Average | Maximum | Max Queue
. Peak Level of Aumber of i Lane Use Vehicles |Vehicles per Length
Scenario Year Haur Slorive Phases Length Volume Eartor Lane artvcle | Cvela per St Cucle bt
per Cycle | (sec) Volume | P€">Y S ke i
per Lane Lane Lane (ft)
Construction, 2016, With Mitigation
Concept 2
SBL 2016 AM D 3 135 79 1.00 79 3.0 4.1 103
SBL 2016 PM D 3 135 176 1.00 176 6.6 9.2 231
800 feet of storage available (approximately)
WBL 2016 AM D 3 135 829 0.45 373 14.0 19.6 489
WBL 2016 PM D 3 135 908 0.45 408 15.3 214 536
450 feet of storage available (approximately)
NBT 2016 AM D 3 135 1766 0.55 971 36.4 51.0 1275
NBT 2016 PM D 3 185 1569 0.55 863 324 45.3 1133
630 feet of storage available (approximately) before NBT blocks NBR bypass lane
SBT 2016 AM D 3 135 1501 0.40 600 225 315 788
SBT 2016 PM D 3 135 2593 0.40 1037 38.9 54 .4 1361
Queue length exceeds available storage

KLD Engineering, P.C. H-42 ]’R—427




Maryland SHA Queuing Analysis

Location: MD 2 and MD 4
A g
Scenario Year H?)?Jr Sz\sic(; Phases Length Volume ?:r;itofe Lane . éc els (é 'CI Nl (e:ng'
per Cycle fsec) Uolame | P W ycle per | per Cycle per
per Lane Lane Lane (ft)
Construction, 2016, With Mitigation
Concept 1
SBL 2016 AM E 3 150 79 1.00 79 3.3 4.6 115
SBL 2016 PM E 3 150 176 1.00 176 7.3 10.2 256
800 feet of storage available (approximately)
WBL 2016 AM E 3 150 829 0.60 497 20.7 29.0 725
WBL 2016 PM E 3 150 908 0.60 545 22.7 31.8 794
450 feet of storage available (approximately)
NBT 2016 AM E 3 150 1766 055 971 40.5 56 7 1416
NBT 2016 PM E 3 150 1569 0.55 863 36.0 50.3 1259
630 feet of storage available (approximately) before NBT blocks NBR bypass lane
SBT 2016 AM E 3 150 1501 0.40 600 250 3540 875
SBT 2016 PM E 3 150 2593 0.40 1037 43.2 60.5 1512
Queue length exceeds available storage
KLD Engineering, P.C. H-43 TR-427



Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231
. Average | Maximum | Max Queue
By e ro e lemeUee] I | Uihicle: ehicias el Leigth
Scenario Year - Seve' : Phases Length Volume il Lane s =8
Hour ervice per Cycle ) Factor S 11 Cycle | Cycle per | per Cycle per
per Lane Lane Lane (ft)
Construction, 2016, With Mitigation
Option 1
NBL 2016 AM B 5 100 308 0.60 185 5.1 1.2 180
NBL 2016 PM D 5 135 408 0.60 245 92 12.9 321
400 feet of storage available (approximately)
SBL 2016 AM B 5 100 71 0.60 43 1.2 1.7 42
SBL 2016 PM D 5 136 61 0.60 37 1.4 1.9 48
400 feet of storage available (approximately)
EBTL 2016 AM B 3 100 502 0.45 226 6.3 8.8 220
EBTL 2016 PM D 5 135 516 0.45 232 a7 12.2 305
385 feet of storage available (approximately)
WBTL 2016 AM B 5 100 144 0.45 65 1.8 25 63
WBTL 2016 PM D 5 135 280 0.45 126 4.7 6.6 166
360 feet of storage available (approximately)
Queue length exceeds available storage

KLD Engineering, P.C. H-44 TR—427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231

. Average | Maximum | Max Queue
Number of| Cycle Critical | i
. Peak Level of Lane Use Vehicles |Vehicles per Length
Scenario Year Hour Sarvice Phases Length Volume Eaotor Lane couie | tuale ner il
per Cycle (sec) Volume ey i il
per Lane Lane Lane (ft)

Construction, 2016, With Mitigation

Option 2

NBL 2016 AM C 5 120 308 0.60 185 6.2 8.6 215
-INBL 2016 PM E 5 150 408 0.60 245 10.2 14.3 357

400 feet of storage available (approximately)

SBL 2016 AM C 5 120 71 0.60 43 1.4 2.0 50

SBL 2016 PM E 5 150 61 0.60 37 1.5 24 53

400 feet of storage available (approximately)

EBTL 2016 AM C 5 120 502 0.45 226 7.5 10.5 264

EBITL 2016 PM E 5 150 516 0.45 232 9.7 135 338

385 feet of storage available (approximately)

WBTL 2016 AM C 5 120 144 0.45 65 22 3.0 75

WBTL 2016 PM E 5 150 280 0.45 126 53 7.4 184

360 feet of storage available (approximately)

Queue length exceeds available storage

KLD Engineering, P.C. H-45 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and MD 231

et L Critical Average | Maximum | Max Queue
umber o . .
Scenario Year ai":l: 'éz\s:czf Phases Length Volume L?:r;it";fe Lane Veerhécle]s Vcéhlcclles prer rLGglth .
per Cycle (sec) Volume gL e YER pe e
per Lane Lane Lane (ft)
Construction, 2016, With Mitigation
Option 3
NBL 2016 AM C 5 120 308 0.60 185 6.2 8.6 215
NBL 2016 PM E 5 150 408 0.60 245 10.2 14.3 357
400 feet of storage available (approximately)
SBL 2016 AM C 5 120 71 0.60 43 14 20 50
SBL 2016 PM E 5 150 61 0.60 i 15 2.1 53
400 feet of storage available (approximately)
EBL 2016 AM C 5 120 383 0.60 230 7.7 10.7 268
EBL 2016 PM E 5 150 407 0.60 244 10.2 14.2 356
385 feet of storage available (approximately)
WBL 2016 AM C 5 120 62 0.60 37 1.2 1.7 43
WBL 2016 PM E 5 150 146 0.60 88 3.6 51 128
360 feet of storage available (approximately)
WBTR 2016 AM C 5 120 94 0.55 52 17 24 60
WBTR 2016 PM kE 5 150 157 055 87 36 5.0 126
Queue length exceeds available storage

KLD Engineering, P.C. H-46 TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Calvert Beach Road
Smicroll | Eqn eritical Average | Maximum | Max Queue
Seanarc Vear Peak Leve! of e (ot | vonme Lane Use lane Vehicles [Vehicles per Length
Hour Service per Cycle (cer) Factor Jelume | P2 Cycle | Cycle per | per Cycle per
per Lane Lane Lane (ft)
Construction, 2016, With Mitigation
NBL 2016 AM D 5 135 39 1.00 39 15 20 51
NBL 2016 PM D 5 135 98 1.00 98 37 51 129
500 feet of storage available (approximately)
SBL 2016 AM D 5 135 33 1.00 33 1.2 1.7 43
SBL 2016 PM D 5 135 71 1.00 71 2.7 37 93
575 feet of storage available (approximately)
EBTL 2016 AM D 5 135 75 1.00 75 2.8 3.9 98
EBTL 2016 PM D 5 135 76 1.00 76 2.9 4.0 100
300 feet of storage available (approximately) before EBTL blocks the EBR bypass lane
WBTL 2016 AM D 5 135 149 1.00 149 5.6 7.8 196
WBTL 2016 PM D 5 135 186 1.00 186 7.0 9.8 244
350 feet of storage available (approximately) before WBTL blocks the WBR bypass lane
NBT 2016 AM D 5 135 1424 0.4 570 214 29.9 747
NBT 2016 PM D 5 135 2588 0.4 1035 38.8 54 .4 1359
SBT 2016 AM D 5 185 2730 0.4 1092 40.9 57.8 1433
SBT 2016 PM D 5 135 2465 0.4 986 37.0 51.8 1294
Queue length exceeds available storage
KLD Engineering, P.C. H-47

TR-427




Maryland SHA Queuing Analysis

Location: MD 2/MD 4 and Calvert Cliffs Parkway
cvele Critical Average | Maximum | Max Queue
) Peak Level of ot . Lane Use Vehicles [Vehicles per Length
Scenario Year Hour . Phases Length Volume & cior Lane ooyl Cucle per ar Cucle oer
per Cycle [ (sec) e |1 ETF Bl e
per Lane Lane Lane (ft)
Construction, 2016, With Mitigation
SBL 2016 AM A 3 100 59 1.00 59 1.6 2.3 57
SBL 2016 PM C 3 120 5 1.00 5 02 0.2 6
600 feet of storage available (approximately)
NBT 2016 AM 0 3 100 1507 0.55 829 230 322 806
NBT 2016 PM 0 3 120 2802 0.55 1541 51.4 71.9 1798
2950 feet available prior to next intersection (approximately)
Queue length exceeds available storage
KLD Engineering, P.C. H-48






