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12'' {4484}

8'' {4485}

12'' {4486}

8'' {4487}

12'' {4497}
18'' {4498}

16'' {4499}
15'' {4500}

9'' {4501}
8'' {4502}

13'' {4503}

10'' {4505}

7'' {4444}

6'' {4445}

36'' {4446}

13'' {4447}
12'' {4448}

8'' {4449}8'' {4450}

9'' {4451}
15'' {4452}

8'' {4453}

19'' {4454}8'' {4455}

10'' {4456}

6'' {4457}

7'' {4458}
6'' {4459}

12'' {4460}
7'' {4461}

50'' {4462}25'' {4463}

9'' {4464}

9'' {4465}

9'' {4466}
8'' {4467}

7'' {4468}

7'' {4469}
7'' {4470}

7'' {4471} 11'' {4472}
7'' {4473}

9'' {4474}
69'' {4475}

22'' {4476}

8'' {4477}15'' {4478}

8'' {1}
9'' {2}

7'' {3}8'' {4}8'' {5}

9'' {6}

7'' {7}

11'' {8}
7'' {9}

9'' {10}13'' {11}
6'' {12}12'' {13}

16'' {14}

7'' {15}

7'' {16}8'' {17}
6'' {18}
16'' {19}

7'' {20}

18'' {21}

6'' {22}

6'' {23}

10'' {24}12'' {25}

8'' {26} 9'' {27}
15'' {28}

27'' {29}

10'' {30}

6'' {31}
12'' {32}8'' {33}13'' {34}7'' {35}

7'' {36}
9'' {37}

9'' {38}

7'' {39}
7'' {40}8'' {41}

8'' {42}

7'' {43}

7'' {44}
9'' {45}8'' {46}
8'' {47}

8'' {48}
7'' {49}

8'' {50}

6'' {51}

8'' {52}
9'' {53}

7'' {54}

9'' {55}6'' {56}

6'' {57}

7'' {58}
7'' {59}

6'' {60}

7'' {61}
6'' {62}

7'' {63}
9'' {64}

8'' {65}

7'' {66}

8'' {67}

9'' {68}
6'' {69}

15'' {71}
14'' {72}

9'' {73} 19'' {74}

11'' {75}
8'' {76}
10'' {77}8'' {78}16'' {79}

6'' {80}

7'' {81}

7'' {82}8'' {83}

7'' {84}

9'' {85}

7'' {86}
9'' {87}

7'' {88}

8'' {89}

8'' {90}
14'' {91}

6'' {92}14'' {93}
6'' {94}

15'' {95}
7'' {96}

7'' {97}

11'' {98}10'' {99}

7'' {100}

6'' {201}7'' {202}

9'' {203}

11'' {204}

17'' {205}11'' {206}14'' {207}

14'' {208}10'' {209}
7'' {210}

6'' {211}7'' {212}

8'' {213}

10'' {214}

10'' {215}
17'' {217}

9'' {218}6'' {216}

6'' {219}

15'' {220}

8'' {221}

9'' {222}

8'' {223}
8'' {224}8'' {225}

15'' {226}

15'' {227}

11'' {228}

8'' {229}8'' {230}

24'' {231}

6'' {232}

18'' {233}9'' {234}
7'' {235}

6'' {236}

7'' {237}

6'' {238}

7'' {239}

14'' {240}

9'' {241}

7'' {242}

7'' {243}

15'' {244}

13'' {245}9'' {246}
23'' {247}

11'' {248}

16'' {249}15'' {250}

7'' {251}

6'' {252}

12'' {253}8'' {254}

15'' {255}
7'' {256}

9'' {257}

9'' {258}

7'' {259}7'' {260}

9'' {261}
13'' {262}

17'' {263}

8'' {264}6'' {265}6'' {266}6'' {267}

12'' {268}9'' {269}

9'' {270}12'' {271}7'' {272}6'' {273}

30'' {274}

9'' {275}
16'' {276}8'' {277}

7'' {278}

7'' {279}

7'' {280}
16'' {281}8'' {282}16'' {283}

6'' {284}
18'' {285}

16'' {286}
8'' {287}

10'' {288}

10'' {289}

9'' {290}
8'' {291}12'' {292}

9'' {293}
15'' {294}

14'' {295}

49'' {296}

35'' {297}

29'' {298}
19'' {299}

20'' {300}

10'' {701}

19'' {702}

11'' {401}7'' {402}

6'' {403}

7'' {404}

11'' {405}

6'' {406}7'' {407}8'' {408}

11'' {409}
8'' {410}

12'' {411} 8'' {412}

9'' {413}7'' {414}
15'' {415}8'' {416}

7'' {417}7'' {418}

10'' {419}

8'' {420}

7'' {421}

7'' {422}

7'' {423}

6'' {424}7'' {425}
8'' {426}

7'' {427}9'' {428}

7'' {429}6'' {430}
9'' {431}

15'' {432}8'' {433}

9'' {434}

8'' {435}

8'' {436}

7'' {437}
7'' {438}

9'' {439}

13'' {441}12'' {440}
7'' {442}

8'' {443}

6'' {444}11'' {445}

12'' {446}
14'' {447}8'' {448}

9'' {449}

10'' {450}
7'' {451}

7'' {452}

13'' {453}
6'' {454}

9'' {455}

9'' {456}7'' {457}

8'' {458}
7'' {459}

11'' {460}

11'' {461}8'' {462}

13'' {463}
8'' {464}

13'' {465}

11'' {466}

9'' {467}6'' {468}
8'' {469}

7'' {470}

6'' {471}

7'' {472}9'' {473}
6'' {474} 8'' {475}

9'' {476}
12'' {477}

11'' {478}
12'' {479}
10'' {480}
7'' {481}

14'' {482} 6'' {483}

11'' {484}

12'' {485}

11'' {486}

8'' {487}
6'' {488}

6'' {489}11'' {490}

22'' {491}

6'' {492}

7'' {493}8'' {494}

18'' {495}

6'' {496}6'' {497}6'' {498}6'' {499}

7'' {500}
7'' {528}

7'' {529}

8'' {530}

6'' {531}7'' {532}

12'' {533}11'' {534}

8'' {535}

16'' {536}
8'' {537}

11'' {538}
10'' {539}

7'' {540}
10'' {541}

9'' {542}

6'' {543}
6'' {544}10'' {545}

10'' {546}

7'' {547}
8'' {548}9'' {549}

7'' {550}

15'' {551} 8'' {552}

8'' {553}7'' {554}

7'' {555}
14'' {556}

13'' {557}

8'' {558}

6'' {559}

14'' {560}

15'' {561}

11'' {562}

7'' {563}
6'' {565}

8'' {568}

7'' {569}

9'' {570}

7'' {571}
6'' {572}

9'' {573}

9'' {574}
9'' {575}9'' {576}

10'' {577}14'' {578}
7'' {579}

7'' {580}10'' {581}7'' {582}
8'' {583}

6'' {584}

7'' {567}

18'' {585}

17'' {586}

8'' {587}

8'' {588}

12'' {589}
8'' {590}

8'' {591}
7'' {592}

7'' {593}
10'' {594}6'' {595}8'' {596}

12'' {597}

1'' {598}

13'' {599}8'' {600}

7'' {801}
7'' {802}

6'' {803}

6'' {804}

6'' {805}
7'' {806}

8'' {807}

9'' {808}

13'' {809}
8'' {810}11'' {811}

9'' {812}8'' {813}

14'' {814}

13'' {815}

7'' {816}
11'' {817}

10'' {818}
9'' {819}

14'' {820}
9'' {821}

9'' {822}10'' {823}11'' {824}8'' {825}

7'' {826}

11'' {827}
7'' {828}

11'' {829}

8'' {830}

8'' {831}
8'' {832}

14'' {833}

9'' {834}

9'' {835}

6'' {836}
7'' {837}

9'' {838}9'' {839}

8'' {840}

10'' {841}

7'' {842}

10'' {843}

13'' {844}

12'' {845}
7'' {846}10'' {847}

7'' {848}

8'' {849}
6'' {850}

9'' {851}
10'' {852}

6'' {853}
17'' {854}

9'' {855}
10'' {856}

6'' {857}9'' {858}
9'' {859}6'' {860}

10'' {861}

17'' {862}

7'' {863}8'' {864}12'' {865}

8'' {867}
7'' {868}

7'' {869}8'' {870}

7'' {871}

7'' {872}

12'' {873}7'' {874}
11'' {875}

6'' {876}
10'' {877}10'' {878}7'' {879}

8'' {880}8'' {881}

9'' {882}
7'' {883}7'' {884}

8'' {885}

17'' {886}

12'' {887}
7'' {888}6'' {889}

23'' {890}
9'' {891}

16'' {892}7'' {893}

9'' {894}
7'' {895}
9'' {896}9'' {897}
23'' {898}6'' {899}

7'' {900}

14'' {1842}

30'' {1843}9'' {1844}6'' {1845}16'' {1846}
37'' {1847}

29'' {1848}

9'' {1849}8'' {1850}
7'' {1851}
9'' {1852}

11'' {1853}
7'' {1854}

32'' {1855}
9'' {1856}

31'' {1857}
6'' {1858}
9'' {1859}

17'' {1860}

6'' {1861}19'' {1862}15'' {1863}
33'' {1864}

9'' {1866}

18'' {1866}

7'' {1867}20'' {1868}

8'' {1869}7'' {1870}8'' {1871}

6'' {1872}

17'' {1873}

7'' {1874}
10'' {1875}

21'' {1876}

0'' {1877}

9'' {1878}

10'' {1879}
14'' {1880}21'' {1881}

15'' {1882}
12'' {1883}

12'' {1884}

18'' {1885}
8'' {1886}

6'' {1887}15'' {1888}

10'' {1889}

9'' {1890}
13'' {1891}

7'' {1892}

7'' {1893}8'' {1894}11'' {1895}

9'' {1896}

11'' {1897}10'' {1898}13'' {1899}

25'' {1900}23'' {1901}

11'' {1902}
9'' {1903}

6'' {1904}9'' {1905}
13'' {1906}

6'' {1907}8'' {1908}

8'' {1909}

11'' {1910}

0'' {1911}

28'' {1912}

20'' {1913}15'' {1914}

9'' {1915}24'' {1916}

6'' {1917}

7'' {1918}8'' {1919}
9'' {1920}6'' {1921}

10'' {1922}6'' {1923}
7'' {1924}

17'' {1925}6'' {1926}7'' {1927}

10'' {1928}6'' {1929}8'' {1930}7'' {1931}
7'' {1932}

15'' {1933}8'' {1934}

14'' {1935}6'' {1936}6'' {1937}9'' {1938}
7'' {1939}

7'' {1940}
8'' {1941}6'' {1942}

7'' {1943}

8'' {1844}
9'' {1945}8'' {1946}

6'' {1948}

15'' {1949}

9'' {1950}

8'' {1951}
47'' {1952}

7'' {1953}
6'' {1954}

20'' {1955}6'' {1957}31'' {1958}9'' {1956}

7'' {1959}

7'' {1960}8'' {1961}
8'' {1962}6'' {1963}

8'' {1964}

7'' {1965}

16'' {1966}
24'' {1967}26'' {1968}

24'' {1969}

15'' {1970}

19'' {1971}

16'' {1972}
19'' {1973}34'' {1974}

25'' {1975}
8'' {1976}12'' {1977}

11'' {1978}10'' {1979}7'' {1980} 40'' {1981}

14'' {1982}

7'' {1983}
9'' {1984}15'' {1985}

16'' {1986}

9'' {1987}10'' {1988}
38'' {1989}

14'' {1990}

6'' {1992}
13'' {1991}

8'' {1993}

6'' {1994}12'' {1995}7'' {1996}

8'' {1997}9'' {1998}

9'' {1999}7'' {2000}12'' {626}

12'' {627}15'' {628}

17'' {629}8'' {630}
7'' {631}6'' {632}6'' {633}

16'' {634}
18'' {635}

6'' {636}

16'' {637}11'' {638}
9'' {639}

23'' {640}17'' {641}

30'' {642}
18'' {643}

6'' {644}

16'' {645}

12'' {646}

22'' {647}

11'' {648}

38'' {649}

7'' {650}

7'' {651}

23'' {652}
8'' {653}

19'' {654}7'' {655}

6'' {656}

15'' {657}
16'' {658}

22'' {659}28'' {660}

8'' {661}

9'' {662}
15'' {663}

8'' {664}8'' {665}

12'' {666}
19'' {667}

8'' {668}

7'' {669}

7'' {670}

8'' {671}

6'' {672}

11'' {673}
6'' {674}

9'' {675}
9'' {676}8'' {677}

16'' {678}
7'' {679}

37'' {680}

7'' {681}

10'' {682}
9'' {683}

11'' {684}
12'' {685}

16'' {686}

10'' {687}

14'' {689}

12'' {689}

36'' {690}
24'' {691}

13'' {692}

18'' {693}

9'' {694}

29'' {695}

49'' {696}

12'' {697}

8'' {698}

12'' {699}

6'' {700} 18'' {901}

11'' {902}

9'' {903}

7'' {904}

12'' {905}

8'' {906}

11'' {907}

12'' {908}

8'' {909}9'' {910}

6'' {911}14'' {912}

7'' {913}

10'' {914}

7'' {915}

7'' {916}

9'' {917}

7'' {918}
8'' {919}

23'' {920}
7'' {921}

8'' {922}6'' {923}
8'' {924}

7'' {925}7'' {926}

7'' {927}
8'' {928}
7'' {929}7'' {930}
6'' {931}9'' {932}

8'' {933}
9'' {934}

8'' {935}
9'' {936}

18'' {937}
6'' {938}

9'' {939}

7'' {940}

9'' {941}

9'' {942}

17'' {943}
6'' {944}

11'' {945}
24'' {946}

8'' {947}

11'' {948}
6'' {949}

15'' {950}

7'' {951}

15'' {952}7'' {953}14'' {954}

22'' {955}
14'' {956}

10'' {957}

17'' {958}
20'' {959}

7'' {960}6'' {961}

7'' {962}7'' {963}

7'' {964}
18'' {965}

13'' {966}7'' {967}12'' {968}6'' {969}

19'' {970}11'' {971}8'' {972}

7'' {973}

8'' {974}

7'' {975}

7'' {976}

8'' {977}

14'' {978}
7'' {979}24'' {980}

12'' {981}

7'' {982}16'' {983}8'' {984}8'' {985}
12'' {986}

10'' {987}

8'' {988}

7'' {989}

6'' {990}

10'' {991}

13'' {992}12'' {993}

7'' {994}

12'' {995}
10'' {996}

11'' {997}

17'' {998}
14'' {999}

6'' {1000}

7'' {6701}

7'' {6702}
14'' {6703}

11'' {6704}
7'' {6705}

13'' {6706}

11'' {6707}
7'' {6708}

8'' {6709}

10'' {6710}6'' {6711}7'' {6712}

11'' {6713} 6'' {6714}

7'' {6715}8'' {6716}11'' {6716}
10'' {6718}

7'' {6719}
9'' {6720}

6'' {6721}7'' {6722}

7'' {6723}8'' {6724}

7'' {6725}10'' {6726}
11'' {6727}

6'' {6728}
6'' {6729}

11'' {6730}
8'' {6731}

12'' {6732}

6'' {6733}6'' {6734}
6'' {6735}

7'' {6736}
9'' {6737}

21'' {6738}9'' {6739}
7'' {6740}8'' {6741}

10'' {6742}

7'' {6743}
6'' {6744}

8'' {6745}7'' {6746}

14'' {6747}12'' {6748}

10'' {6749}8'' {6750}

6'' {6751}8'' {6752}10'' {6753}6'' {6754}
8'' {6755}7'' {6756}9'' {6757}

8'' {6758}

8'' {6759}
7'' {6760}

7'' {6761}6'' {6762}10'' {6763}6'' {6764}

8'' {6765}15'' {6766}10'' {6767}
7'' {6768}

12'' {6769}

9'' {6770}6'' {6771}

12'' {6772}
7'' {6773}

10'' {6774}

9'' {6775}

7'' {6776}

7'' {6777}

10'' {6778}7'' {6779}

8'' {6780}

7'' {6781}
7'' {6782}
8'' {6783}

6'' {6784}7'' {6785}

8'' {6786}

10'' {6787}10'' {6788}

11'' {6789}

6'' {6790}6'' {6791}6'' {6792}

10'' {6793}

11'' {6794}9'' {6795}
7'' {6796}8'' {6797}

8'' {6798}

11'' {6799}

13'' {6800}

18'' {6414}
8'' {6415}

7'' {6416}

11'' {650}
8'' {6417}

8'' {6418}
7'' {6504}

7'' {6419}
18'' {6505}

6'' {6506}

7'' {6507}

6'' {6508}

9'' {6509}8'' {6510}

30'' {6555}

50'' {6556}

6'' {6557}12'' {6558}8'' {6559}
8'' {6560}

10'' {6561}
23'' {6562}13'' {6563}8'' {6564}

21'' {6565}6'' {6566}20'' {6567}

6'' {6568}6'' {6569}7'' {6570}
6'' {6571}
9'' {6572}6'' {6573}

34'' {6574}6'' {6575}

9'' {6576}
9'' {6577}

14'' {6578}

9'' {6579}

13'' {6580}
14'' {6581}

20'' {6582}

13'' {6583}
13'' {6584}

15'' {6585}12'' {6586}

11'' {6587}

9'' {6588}7'' {6589}6'' {6590}

10'' {6591}
8'' {6592}

14'' {6593}

16'' {6594}

26'' {6595}

7'' {6596}
13'' {6597}11'' {6598}9'' {6599}

10'' {6600}

27'' {6420}12'' {6421}
10'' {6422}
7'' {6423}

14'' {6424}10'' {6425}

6'' {6426}
9'' {6427}

7'' {6428}
6'' {6429}

12'' {6430}

9'' {6431}23'' {6432}6'' {6433}
6'' {6434}

10'' {6435}

29'' {6436}37'' {6437}

16'' {6438}

9'' {6439}

10'' {6440}29'' {6441}
12'' {6442}

6'' {6443}

13'' {6444}

6'' {6445}23'' {6446}

7'' {6447}

7'' {6448}6'' {6449}8'' {6450}6'' {6451}8'' {6452}

6'' {6453}
6'' {6454}

8'' {6455}

6'' {6456}
6'' {6457}

34'' {6458}
6'' {6459}

6'' {6460}
6'' {6461}6'' {6462}6'' {6463}

7'' {6464}

25'' {6465}

9'' {6466}
7'' {6467}

9'' {6468}9'' {6469}
8'' {6470}

11'' {6471}

14'' {6472}

11'' {6473}

6'' {6474}

16'' {6475}17'' {6476}

14'' {6477}

14'' {6478}

15'' {6479}

9'' {6480}

13'' {6481}

17'' {6482}
17'' {6483}

14'' {6484}

17'' {6485}
12'' {6486}9'' {6487}

13'' {6488}

13'' {6489}

7'' {6490}6'' {6491}

8'' {6492}
13'' {6493}13'' {6494}8'' {6495}

8'' {6496}

6'' {6497}
16'' {6498}

9'' {6499}

6'' {6500}

6'' {701}

12'' {702}

7'' {703}7'' {704}
6'' {705}6'' {706}

24'' {707}
16'' {708}

0'' {709}

8'' {710}0'' {711}
7'' {712}

16'' {713}6'' {714}17'' {715}19'' {716}

6'' {717}
6'' {718}

10'' {720}

8'' {723}8'' {724}9'' {725}

7'' {726}9'' {727}

10'' {728}

8'' {729}

10'' {730}

9'' {732} 8'' {733}7'' {734}9'' {735}
34'' {744}

6'' {748}

6'' {749}
6'' {750}6'' {751}

8'' {752}

30'' {753}

12'' {754}

6'' {755}

6'' {757}

30'' {758}

6'' {759}
13'' {760}

6'' {761}
8'' {762}

12'' {763}

9'' {764} 6'' {765}

13'' {766}6'' {767}

8'' {768}
6'' {769}

12'' {770}

23'' {771}15'' {772}9'' {773}
8'' {774}

6'' {775}

13'' {776}

12'' {777}
18'' {778}

7'' {779}

12'' {780}
10'' {781}7'' {782}

12'' {783}
8'' {784}

26'' {785}

8'' {786}

7'' {787}
8'' {788}

6'' {789}

14'' {790}6'' {791}
6'' {792}

13'' {793}

7'' {794}

14'' {795}
6'' {796}

27'' {797}

6'' {798}

7'' {799}11'' {800}

12'' {801}
7'' {802}13'' {803}
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- Existing Tree & Tag No.

- Enlargement Details Areas

TREE SURVEY DATE :

Existing tree tagging, inventory and rating completed by

Arbor Care, Inc.

See Sheets TS.200 - TS.216 for Existing Tree Inventory Data

See Sheets TS.102 - TS.104 for Enlargements

NTSA

1 Typical Tree Preservation Fencing

SEE SHEET TS.102

For Enlargement

1 12.26.2018 Per Village & Client Review

LEGEND :

EXISTING TREE REMOVAL & FEE :

A tree mitigation fee totaling $193,600 shall be paid to
compensate for any and all trees removed as part of the overall
development of the Property.  This fee will be paid in two lump
sum payments, with 50% due in June 2020 and the balance due
in June 2021.  Fees collected will be utilized for replacement of
parkway trees throughout the Village.  All other requirements for
mitigation and replacement are waived.  No other fees or tree
removal penalties shall apply to the Property.
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17'' {4203}
7'' {4204}

12'' {4205}14'' {4206}

9'' {4207}

9'' {4208}
9'' {4209}

9'' {4210}

10'' {4211}
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12'' {4214}
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13'' {4220}
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10'' {4226} 10'' {4227}
6'' {4228}
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6'' {4236}
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11'' {1003}
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10'' {1009}

10'' {1010}
6'' {1011}

13'' {1012}

7'' {1013}
8'' {1014}

6'' {1015}

8'' {1016}

6'' {1017}
7'' {1018}

13'' {1019}7'' {1020}7'' {1021}6'' {1022}
8'' {1023}

11'' {1024}8'' {1025}

7'' {1026}

6'' {1027}

12'' {1028}

8'' {1029}

9'' {1030}

22'' {1031}

7'' {1032}

6'' {1033}

8'' {1034}
8'' {1035}

8'' {1036}
6'' {1037}9'' {1038}

6'' {1039}
9'' {1040}

22'' {1041}19'' {1042}9'' {1043}
9'' {1044}10'' {1045}22'' {1046}
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15'' {1048}

12'' {1049}
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23'' {1068}
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7'' {1070}
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9'' {1213}7'' {1214}
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8'' {1223}
11'' {1224}
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7'' {4793}14'' {4794}
13'' {4795}11'' {4796}
13'' {4497}
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15'' {4820}

27'' {4821}

27'' {4822}

43'' {4823}

46'' {4824}

11'' {4825}
7'' {4826}

23'' {4827}

41'' {4828}
72'' {4829}8'' {4830}

12'' {4831}

27'' {4832}

9'' {4833}31'' {4834}

19'' {4835}

6'' {4836}13'' {4837}

9'' {4838}

18'' {4839}9'' {4840}

17'' {4841}

13'' {4842}15'' {4843}

14'' {4844}

19'' {4845}
11'' {4846}

11'' {4847}

9'' {4848}

12'' {4849}

9'' {4850}
7'' {4851}6'' {4852}

15'' {4853}
9'' {4854}

6'' {4855}7'' {4856}
6'' {4857}

14'' {4858}7'' {4859}

6'' {4860}10'' {4861}
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6'' {6893}8'' {6894}

6'' {6895}

6'' {6896}12'' {6897}

10'' {6898}15'' {6899}
7'' {6900}

17'' {6901}

11'' {6902}

9'' {6903}
24'' {6904}

7'' {6905}

6'' {6906}

6'' {6907}
6'' {6908}

7'' {6909}13'' {6910}

16'' {6911}

6'' {6912}
6'' {6913}

7'' {6914}

17'' {6915}
8'' {6916}6'' {6917}

12'' {6918}

46'' {6919}
21'' {6920}

7'' {6921}
6'' {6922}

20'' {6923}

9'' {6924}

14'' {6925}8'' {6926}
7'' {6927}

7'' {6928}9'' {6929}
10'' {6930}

9'' {6931}

21'' {6932}

6'' {6933}11'' {6934}
6'' {6935}

11'' {6936}

12'' {6937}

8'' {6938}
10'' {6939}7'' {6940}

12'' {6941}

9'' {6942}

9'' {6943}6'' {6944}

13'' {6945}

12'' {6946}
6'' {6947}

24'' {6948}6'' {6949}23'' {6950}

8'' {6951}

6'' {6952}

9'' {6953}11'' {6954}

8'' {6955}
8'' {6956}

7'' {6957}

10'' {6958}

9'' {6959}7'' {6960}

9'' {6961}

24'' {6962}
11'' {6963}

11'' {6964}

16'' {6965}8'' {6966}
8'' {6967}

14'' {6868}

9'' {6869}
6'' {6970}

8'' {6971}12'' {6972}
9'' {6973}

11'' {6974}
8'' {6975}

8'' {6976}8'' {6977}

10'' {6978}

12'' {6979}

12'' {6980}
10'' {6981}

9'' {6982}10'' {6983}

12'' {6984}

9'' {6985}
9'' {6986}

11'' {6987}
9'' {6988}

21'' {6989}

31'' {6990}9'' {6991}

6'' {6992}
9'' {6993}9'' {6994}

6'' {6995}7'' {6996}

6'' {6997}7'' {6998}
10'' {6999}6'' {7000}9'' {2001}

9'' {2002}7'' {2003}

8'' {2004}

6'' {2005}

9'' {2006}
6'' {2007}

13'' {2008}
10'' {2009}

8'' {2010}

23'' {2011}
8'' {2012}

11'' {2013}7'' {2014}

11'' {2015}18'' {2016}
17'' {2017}

6'' {2018}6'' {2018}6'' {2019}

6'' {2020}

10'' {2021}6'' {2022}
11'' {2023}

15'' {2024}
7'' {2025}

6'' {2026}
6'' {2027}

16'' {2028}
9'' {2029}

9'' {2030}20'' {2031}
12'' {2032}
9'' {2033}

7'' {2034}

7'' {2035}

7'' {2036}

7'' {2037}
6'' {2038}10'' {2039}

6'' {2040}9'' {2041}

11'' {2042}
11'' {2043}10'' {2044}

6'' {2045}

12'' {2046} 15'' {2047}
10'' {2048}12'' {2049}7'' {2050}

6'' {2051}6'' {2052}
6'' {2053}

6'' {2054}14'' {2055}6'' {2056}
6'' {2057}13'' {2058}7'' {2059}

31'' {2060}9'' {2061}21'' {2062}

7'' {2063}8'' {2064}

16'' {2065}
8'' {2066}

6'' {2067}

9'' {2068}
6'' {2069}

7'' {2070}
7'' {2071}8'' {2072}

8'' {2073}

8'' {2074}

12'' {2075}

9'' {2076}

10'' {2077}
8'' {2078}

20'' {2079}

6'' {2080}
6'' {2081}

21'' {2082}

7'' {2083}

25'' {2085}

20'' {2086}

6'' {2087}
6'' {2088}14'' {2089}

6'' {2090}
6'' {2091}

20'' {2092}6'' {2093}
23'' {2094}

19'' {2095}

17'' {2096}

7'' {2097}

23'' {2098}

6'' {2099}

22'' {2084}

9'' {2100}25'' {2101}14'' {2102}

7'' {2103}9'' {2104}

15'' {2105}7'' {2106}

21'' {2107}
14'' {2108}

9'' {2109}

20'' {2110}
6'' {2111}

19'' {2112}16'' {2113}

7'' {2114}6'' {2115}

10'' {2116}24'' {2117}

14'' {2118}

6'' {2119}
25'' {2120}

21'' {2121}

6'' {2122}

26'' {2123}
27'' {2124}

8'' {2125}

14'' {2126}

27'' {2127}

12'' {2128}7'' {2129}

8'' {2130}9'' {2131}

18'' {2132}

28'' {2133}

6'' {2134}6'' {2135}

14'' {2136}15'' {2137}

18'' {2138}

30'' {2139}

8'' {2140}

7'' {2141}
13'' {2142}

7'' {2143}

27'' {2144}

6'' {2145}

6'' {2146}

18'' {2147}

20'' {2148}

19'' {2149}

44'' {2150}

8'' {2151}

18'' {2152}
6'' {2153}

12'' {2154}

26'' {2155}

13'' {2156}
9'' {2157}

6'' {2158}

23'' {2159}
18'' {2160}

31'' {2161}

15'' {2162}

6'' {2163}6'' {2164}

7'' {2165}

7'' {2166}

9'' {2167}16'' {2168}
9'' {2169}

6'' {2170}

10'' {2171}

18'' {2172}

8'' {2173}

6'' {2174}

13'' {2175}
14'' {2176}

7'' {2177}13'' {2178}

8'' {2179}7'' {2180}

6'' {281}

15'' {2182}
21'' {2183}
13'' {2184}

6'' {2185}

6'' {2186}

23'' {2187}

7'' {2188} 8'' {2189}

9'' {2191}

6'' {2191}

10'' {2192}

6'' {2193}8'' {2194}

13'' {2195}
6'' {2196}

15'' {2197}

8'' {2198}

7'' {2199}
7'' {2200}

20'' {2201}
28'' {2202}

7'' {2203}

7'' {2204}15'' {2205}
7'' {2206}

9'' {2207}

18'' {2208}9'' {2209}

6'' {2210}

6'' {2211}6'' {2212}

26'' {2213}

21'' {2214}

39'' {2215}

7'' {2216}

12'' {2217}17'' {2218}

7'' {2219}

6'' {2220}

13'' {2221}6'' {2222}
16'' {2223}

6'' {2224}8'' {2225}6'' {2226}
6'' {2227}

8'' {2228}

10'' {2229}
7'' {2230}

8'' {2231}

9'' {2232}9'' {2233}
8'' {2234}
6'' {2235}

7'' {2236}
10'' {2237}

15'' {2238}

7'' {2239}7'' {2240}

8'' {2241}

8'' {2242}

10'' {2243}

8'' {2244}

8'' {2245}

13'' {2246}

9'' {2247}15'' {2248}

12'' {2249}

7'' {2250}

15'' {2251}13'' {2252}
23'' {2253}

13'' {2254}

15'' {2255}8'' {2256}
11'' {2257}

25'' {2258}

9'' {2259}

16'' {2260}
13'' {2261}

11'' {2262}

19'' {2263}
19'' {2264}

7'' {2265}
22'' {2266}

7'' {2267}
21'' {2268}

20'' {2269}

10'' {2270}

22'' {2271}
6'' {2273}

22'' {2274}
17'' {2275}

8'' {2276}
7'' {2277}

20'' {2278}

9'' {2279}

6'' {2280}

14'' {2281}

10'' {2282}

6'' {2283}
6'' {2284}

6'' {2285}

8'' {2286}

15'' {2287}

18'' {2288}

15'' {2289}

12'' {2290}
13'' {2291}7'' {2292}

11'' {2293}12'' {2294}
6'' {2295}

13'' {2296}

39'' {2297}
10'' {2298}

13'' {2299}

7'' {2300}

20'' {2301}12'' {2302}

18'' {2303}
7'' {2304}

6'' {2305}

15'' {2306}

23'' {2307}

18'' {2308}

32'' {2309}9'' {2310}

17'' {2311}

14'' {2312}

6'' {2313}

15'' {2314}

11'' {2315}9'' {2316}

10'' {2317}
8'' {2318}

13'' {2319}

15'' {2320}

7'' {2321}

10'' {2322}

25'' {2323}

12'' {2324}

8'' {2325}

18'' {2326}

19'' {2327}

21'' {2328}
23'' {2329}

26'' {2330}
27'' {2331}

7'' {2332}

10'' {2333}

18'' {2334}

24'' {2335}

6'' {2336}

15'' {2337}

12'' {2338}
6'' {2339}

18'' {2340}22'' {2341}

21'' {2342}

16'' {2343}

25'' {2344}
20'' {2345}

22'' {2346}
9'' {2347}

8'' {2348}

7'' {2349}
7'' {2350}

6'' {2351}9'' {2352}

6'' {2353}
6'' {2354}8'' {2355}

29'' {2356}

14'' {2357}
21'' {2358}

6'' {2359}

7'' {2360}
25'' {2361}

13'' {2362}
6'' {2363}

15'' {2364}10'' {2365}

10'' {2366}
12'' {2367}

8'' {2368}

8'' {2369}

6'' {2370}8'' {2371}

8'' {2372}

7'' {2373}
6'' {2374}

13'' {2375}
6'' {2376}7'' {2377}

12'' {2379}

17'' {2378}11'' {2380}

12'' {2381}

9'' {2382}

8'' {2383}
10'' {2384}

7'' {2385}

24'' {2386}32'' {2387}

6'' {2388}

12'' {2389}

18'' {2390}

7'' {2391}

6'' {2392}

14'' {2393}17'' {2394}
10'' {2395}

23'' {2396}12'' {2397}

25'' {2398}

6'' {2399}

6'' {2400}

23'' {2401}

22'' {2402}

29'' {2403}
6'' {2404}

9'' {2405}

33'' {2406}

15'' {2407}

18'' {2408}

19'' {2409}
21'' {2410}18'' {2411}

14'' {2412}
23'' {2413}

12'' {2414}

16'' {2415}
7'' {2416}

6'' {2417}
13'' {2418}

21'' {2419}

7'' {2420}
17'' {2421}

20'' {2422}21'' {2423}

6'' {2424}

8'' {2425}

6'' {2426}
12'' {2427}

6'' {2328}

6'' {2329}17'' {2430}15'' {2431}

9'' {2432}8'' {2433}

9'' {2434}
9'' {2435}

10'' {2336}

11'' {2337}9'' {2338}

6'' {2339}

8'' {2440}
14'' {2441}

10'' {2442}
24'' {2443}

21'' {2444}6'' {2445}
8'' {2446}

7'' {2447}

28'' {2448}

13'' {2449}24'' {2450}

7'' {2451}

7'' {2452}

6'' {2453}13'' {2454}

8'' {2455}

22'' {2456}

25'' {2457}

27'' {2458}

6'' {2459}
12'' {2460}

12'' {2461}

14'' {2462}16'' {2463}
6'' {2464}
9'' {2465}

8'' {2466}

6'' {2467}

6'' {2468}6'' {2469}
12'' {2470}

21'' {2471}

11'' {2472}
10'' {2473}
6'' {2474}

12'' {2475}

13'' {2476}

10'' {2477}

10'' {2478}15'' {2479}
6'' {2480}

33'' {2481}
16'' {2482}

8'' {2483}
14'' {2484}

6'' {2485}13'' {2486}

7'' {2487}

8'' {2488}

6'' {2489}

6'' {2490}7'' {2491}

6'' {2492}
10'' {2493}

30'' {2494}

6'' {2495}6'' {2496}

24'' {2497}
30'' {2498}

8'' {2499}

16'' {2500}6'' {2501} 28'' {2502}

6'' {2503}14'' {2504}

6'' {2505}8'' {2506}

14'' {2507}
8'' {2508}

6'' {2509}
6'' {2510}

17'' {2511}

27'' {2512}

6'' {2513}

12'' {2514}
9'' {2515}

17'' {2516}
15'' {2517}

14'' {2518}

18'' {2519}
7'' {2520}

6'' {2521}

36'' {2522}

7'' {2523}

17'' {2524}
8'' {2525}

6'' {2526}

7'' {2527}23'' {2528}

14'' {2529}30'' {2530}

10'' {2531}

12'' {2532}

9'' {2533}14'' {2534}

19'' {2535}

8'' {2536}

19'' {2537}

7'' {2538}
6'' {2539}

8'' {2540}
24'' {2541}

8'' {2542}

23'' {2543}7'' {2544}

6'' {2545}

19'' {2546}

26'' {2547}

6'' {2548}
21'' {2549}

6'' {2550}

6'' {2551}

9'' {2552}

7'' {2553}

21'' {2554}

13'' {2555}

17'' {2556}
16'' {2557}

14'' {2558}
15'' {2559}

21'' {2560}
20'' {2561}22'' {2562}

19'' {2563}

22'' {2564}

11'' {2565}

9'' {2566}

7'' {2567}

6'' {2568}

6'' {2569}

8'' {2570}

27'' {2571}

25'' {2572}23'' {2573}23'' {2574}12'' {2575}

7'' {2576}

6'' {2577}
16'' {2578}
13'' {2579}

7'' {2851}

6'' {2852}

6'' {2853}

7'' {2854}

8'' {2855}
9'' {2856}

22'' {2857}

8'' {2858}

13'' {2859}6'' {2860}8'' {2861}
22'' {2862}

6'' {2863}

13'' {2864}
6'' {2865}

25'' {2866}

6'' {2867}6'' {2868}

6'' {2870}

6'' {2871}

6'' {2872}

17'' {2873}16'' {2874}

16'' {2874}20'' {2876}

7'' {2877}

15'' {2878}

8'' {2879}

8'' {2880}

29'' {2881}
21'' {2882}

23'' {2883}
20'' {2884}

11'' {2885}

10'' {2886}
6'' {2887}

24'' {2888}

27'' {2889}
7'' {2890}8'' {2891}

25'' {2892}

20'' {2893}

7'' {2894}10'' {2895}

18'' {2896}
10'' {2897}8'' {2898}

24'' {2899}

13'' {2900}
8'' {2901}

7'' {2902}

21'' {2903}

14'' {2904}

10'' {2905}

8'' {2906}

13'' {2907}

7'' {2908}

7'' {2909}7'' {2910}
8'' {2911}

6'' {2912}
9'' {2913}

11'' {2914}6'' {2915}

13'' {2916}
10'' {2917}8'' {2918}11'' {2919}

6'' {2920}

26'' {2921}

34'' {2922}

9'' {2923}

24'' {2924}

8'' {2925}

8'' {2926}

6'' {2927}

18'' {2928}

11'' {2929}
6'' {2930}

6'' {2931}
14'' {2932}

19'' {2933}

10'' {2934}

14'' {2935}
7'' {2936}

7'' {2937}
9'' {2938}

6'' {2939}
26'' {2940}

11'' {2941}

6'' {2942}

9'' {2943}
17'' {2944}

7'' {2945}

6'' {2946}
17'' {2947}

11'' {2948}

21'' {2949}8'' {2950}

20'' {2951}
6'' {2952}

8'' {2953}
7'' {2954}

25'' {2955}

24'' {2956}

23'' {2957}11'' {2958}
9'' {2959}

6'' {2960}

6'' {2961}

21'' {2962}

7'' {2963}

13'' {2964}

6'' {2965}

17'' {2966}13'' {2967}

19'' {2968}

6'' {2969}
7'' {2970}

22'' {2971}

27'' {2972}

9'' {2973}

6'' {2974}

13'' {2975}

17'' {2976} 27'' {2977}

9'' {2978}
24'' {2979}

8'' {2980}

16'' {2981}

6'' {2982}
7'' {2983}
9'' {2984}6'' {2985}

24'' {2986}

7'' {2987}6'' {2988}

16'' {2989}

7'' {2990}

11'' {2991}

18'' {2992}

6'' {2993}
12'' {2994}

10'' {2995}
12'' {2996}

12'' {2997}
11'' {2998}

26'' {2999}
6'' {3000}

9'' {3001}
7'' {3002}

6'' {3003}
6'' {3004}11'' {3005}

13'' {3006}

6'' {3007}

6'' {3008}

6'' {3009}

6'' {3010}
11'' {3011}7'' {3012}

6'' {3013}

9'' {3014}7'' {3015}

7'' {3016}

19'' {3017}

6'' {3018}
6'' {3019}

15'' {3020}
12'' {3021}

19'' {3022}

8'' {3023}

6'' {3024}
12'' {3025}

9'' {3026}7'' {3027}

8'' {3028}29'' {3029}

21'' {3030}

6'' {3031}22'' {3032}
27'' {3033}6'' {3034}

6'' {3035}

6'' {3036}9'' {3037}
6'' {3038}

9'' {3039}

9'' {3040}

17'' {3041}

13'' {3042}
36'' {3043}

6'' {3044}

9'' {3045}

6'' {3046}

7'' {3047}
26'' {3048}

6'' {3049}

17'' {3050}
9'' {3051}

6'' {3052}6'' {3053}

6'' {3054}

9'' {3055}
6'' {3056}

23'' {3057}

23'' {3058}

24'' {3059}

6'' {3060}

6'' {3061}

6'' {3062}7'' {3063}

30'' {3064}
33'' {3065}6'' {3066}

13'' {3067}

6'' {3068}

9'' {3069}

6'' {3070}

6'' {2071}
9'' {3072}

9'' {3073}

7'' {3074}

6'' {3075}10'' {3076}
7'' {3077}

8'' {3078}
6'' {3079}7'' {3080}

7'' {3081}

6'' {3082}
7'' {3083}

7'' {3084}

8'' {3085}

6'' {3086}
6'' {3087}7'' {3088}

6'' {3089}

10'' {3090}

8'' {3091}
6'' {3092}

6'' {3093}
13'' {3094}

13'' {3095}9'' {3096}

8'' {3097}
9'' {3098}

8'' {3099}

10'' {3100}

6'' {3101}7'' {3102}

10'' {3103}6'' {3104}9'' {3105}8'' {3106}

8'' {3107}
8'' {3108}

8'' {3109}
6'' {3110}

9'' {3111}

8'' {3112}

9'' {3113}

8'' {3114}8'' {3115}9'' {3116}4'' {3117}8'' {3118}

8'' {3119}
14'' {3120}

6'' {3121}

8'' {3122}

14'' {3123}

8'' {3124}

13'' {3125}
9'' {3126}8'' {3127}

6'' {3128}

6'' {3129}

8'' {3130}
11'' {3131}

10'' {3132}
9'' {3133}

6'' {3134}
11'' {3135}

6'' {3136}7'' {3137}

7'' {3138}
6'' {3139}

7'' {3140}

36'' {3141}

6'' {3142}

6'' {3143}

6'' {3144}6'' {3145}7'' {3146}6'' {3147}

7'' {3148}

38'' {3149}

6'' {3150}6'' {3151}

8'' {3152}27'' {3153}
6'' {3154}

7'' {3155}7'' {3156}

9'' {3157}10'' {3158}

24'' {3159}15'' {3160}
29'' {3161}

6'' {3162}
12'' {3163}

12'' {3164}
14'' {3165}

10'' {3166}
12'' {3167}

13'' {3168}7'' {3169}

10'' {3170}

8'' {3171}
7'' {3172}

9'' {3173}
7'' {3174}

18'' {2580}

31'' {2581}

6'' {2582}23'' {2583}9'' {2584}
12'' {2585}

8'' {2586}

27'' {2587}

7'' {2588}

27'' {2589}

26'' {2590}

8'' {2591}21'' {2592}

6'' {2593}

13'' {2594}

9'' {2595}

6'' {2596}

25'' {2597}

34'' {2598}

6'' {2599}

20'' {2600}
7'' {2601}

8'' {2602}

7'' {2603}
6'' {2604}

6'' {2605}12'' {2606}

7'' {2607}
6'' {2608}

9'' {2609}

8'' {2610}

19'' {2611}18'' {2612}

17'' {2613}

7'' {2614}
10'' {2615}

11'' {2616}
13'' {2617}

10'' {2618}

15'' {2619}7'' {2620}8'' {2621}

23'' {2622}

6'' {2623}

6'' {2624}

24'' {2625}

9'' {2626}8'' {2627}

18'' {2628}
13'' {2629}7'' {2630}

13'' {2631}

7'' {2632}14'' {2633}

9'' {2635}

8'' {2634}
8'' {2636}12'' {2637}

6'' {2638}9'' {2639}9'' {2640}

6'' {2641}6'' {2642}7'' {2643}
7'' {2644}

9'' {2645}
7'' {2646}

9'' {2647}6'' {2648}

7'' {2649}
8'' {2650}

8'' {2651}
13'' {2652}

12'' {2653}
6'' {2654}

10'' {2655}
6'' {2656}6'' {2657}

9'' {2658}8'' {2659}

9'' {2660}

13'' {2661}

8'' {2662}
9'' {2663}

10'' {2664}

6'' {2665}

13'' {2666}

6'' {2667}26'' {2668}

6'' {2669}6'' {2670}

9'' {2671}6'' {2672}

6'' {2673}

8'' {2674}

7'' {2675}
8'' {2676}

8'' {2677}6'' {2678}

6'' {2679}7'' {2680}

23'' {2681}

6'' {2682}

6'' {2683}

31'' {2684}

6'' {2685}6'' {2686}

9'' {2687}

9'' {2688}
6'' {2689}

7'' {2690}

14'' {2691}

32'' {2692} 6'' {2693}

12'' {2694}

8'' {2695}

13'' {2696}

10'' {2697}

8'' {2698}
7'' {2699}

7'' {2700}
17'' {2701}

18'' {2702}

6'' {2703}

6'' {2704}
34'' {2705}

6'' {2706}

6'' {2707}
15'' {2708}6'' {2709}

6'' {2710} 8'' {2711}
11'' {2712}
11'' {2713}6'' {2714}

6'' {2715}8'' {2716}

6'' {2717}

6'' {2718}7'' {2719}8'' {2720}

9'' {2721}8'' {2722}

7'' {2723}7'' {2724}
13'' {2725}

11'' {2726}

9'' {2727}8'' {2728}
6'' {2729}13'' {2730}

13'' {2731}

10'' {2732}9'' {2733}
12'' {2734}

6'' {2735}
8'' {2736}8'' {2737}

8'' {2738}
6'' {2739}

9'' {2740}
14'' {2741}
12'' {2742}

8'' {2743}
9'' {2744}

10'' {2745}

14'' {2746}6'' {2747}

6'' {2748}
6'' {2749}

9'' {2750}

7'' {2751}

6'' {2752}6'' {2753}

8'' {2754}

8'' {2755}8'' {2756}13'' {2757}

6'' {2758}
6'' {2759}

7'' {2760}6'' {2761}

7'' {2762}

9'' {2763}

6'' {2764}

6'' {2765}11'' {2766}

8'' {2767}8'' {2768}
9'' {2769}

13'' {2770}
10'' {2771}

13'' {2772}

30'' {2773}
10'' {2774}

26'' {2775}

19'' {2776}15'' {2777}

6'' {2778}

6'' {2779}

3'' {2780}6'' {2781}

6'' {2782}
8'' {2783}

11'' {2784}

34'' {2785}

21'' {2786}

10'' {2787} 6'' {2788}10'' {2789}

10'' {2790}

7'' {2791}
8'' {2792}

14'' {2493}6'' {2794}

23'' {2795}

24'' {2796}

24'' {2797}
6'' {2799}

7'' {2798}

6'' {2800}
13'' {2801}

11'' {2802}

8'' {2803}10'' {2804}

7'' {2805}

6'' {2806}

10'' {2807}

7'' {2808}

7'' {2809}10'' {2810}

9'' {2811}10'' {2812}

8'' {2813}
6'' {2814}14'' {2815}

6'' {2816}

7'' {2817}

13'' {2818}

8'' {2819}21'' {2820}

22'' {2821}
10'' {2822}

21'' {2823}

14'' {2824}14'' {2825}

20'' {2726}

10'' {2827}
11'' {2829}

6'' {2828}

7'' {2830}

14'' {2831}7'' {2832}
26'' {2833}

6'' {2834}

10'' {2835}6'' {2836}
10'' {2837}16'' {2838}

6'' {2839}

26'' {2840}

27'' {2841}
6'' {2842}

10'' {2843}
24'' {2844}12'' {2845}

10'' {2846}

24'' {2847}

8'' {2848}

24'' {2849}

6'' {2850}

9'' {3175}

11'' {3176}

6'' {3177}6'' {3178}
9'' {3179}
7'' {3180}10'' {3181}12'' {3182}

10'' {3183}
12'' {3184}

6'' {3185}
7'' {3186}7'' {3187}

25'' {3188}

9'' {3189}6'' {3190}
6'' {3191}

7'' {3192}
8'' {3193}

12'' {3194}7'' {3195}
28'' {3196}

12'' {3197}
11'' {3198}7'' {3199}

6'' {3200}
9'' {3201}17'' {3202}

7'' {3203}

7'' {3204}8'' {3205}

10'' {3206}6'' {3207}

11'' {3208}
6'' {3209}

6'' {3210}
7'' {3211}7'' {3212}

10'' {3213}

6'' {3214}
6'' {3215}

8'' {3216}
8'' {3217}

9'' {3218}8'' {3219}
6'' {3220}
6'' {3221}

6'' {3222}
8'' {3223}

12'' {3224}
11'' {3225}

11'' {3226}

8'' {3227}
8'' {3228}

6'' {3229}
6'' {3230}

12'' {3231}17'' {3232}

7'' {3233}
9'' {3234}8'' {3235}

13'' {3236}

6'' {3237}9'' {3238}
10'' {3239}

6'' {3240}
7'' {3241}

10'' {3242}

12'' {3243}
7'' {3244}

6'' {3245}
20'' {3246}6'' {3247}

8'' {3248}7'' {3249}7'' {3250}

7'' {3251}

6'' {3252}
6'' {3253}

6'' {3254}

6'' {3255}
7'' {3256}

7'' {3257}

10'' {3258}

7'' {3259}

7'' {3260}

7'' {3261}12'' {3262}6'' {3263}
13'' {3264}

8'' {3265}

10'' {3266}
8'' {3267}

10'' {3268}

8'' {3269}

12'' {3270}
6'' {3271}

7'' {3272}6'' {3273}

6'' {3274}
6'' {3275}

22'' {3276}

8'' {3277}7'' {3278}

8'' {3279}
6'' {3280}

6'' {3281}

11'' {3282}

9'' {3283}

26'' {3284}
8'' {3285}

7'' {3286}

6'' {3286}

9'' {3288}8'' {3289}

6'' {3290}

10'' {3291}9'' {3292}

10'' {3293}

10'' {3294}

25'' {3295}
25'' {3296}

6'' {3297}

7'' {3298}
10'' {3299}

12'' {3300}6'' {3301}
14'' {3302}

6'' {3303}
9'' {3304}

6'' {3305}29'' {3306}

7'' {3307}

8'' {3308}

25'' {3309}9'' {3310}

20'' {3311}

10'' {3312}

10'' {3313}

0'' {3314}6'' {3315}

12'' {3316}

7'' {3317}
7'' {3318}
10'' {3319}

6'' {3320}

12'' {3321}

9'' {3322}

9'' {3323}11'' {3324}

17'' {3325}

12'' {3326}

14'' {3327}

0'' {3328}8'' {3329}

9'' {3330}

18'' {3331}

6'' {3332}
6'' {3333}

6'' {3334}

9'' {3335}29'' {3336}
12'' {3337}
9'' {3338}

8'' {3339}
6'' {3340}9'' {3341}

14'' {3342}
11'' {3343}6'' {3344}

14'' {3345}
11'' {3346}

7'' {3347}14'' {3348}
8'' {3349}6'' {3350}

8'' {3351}

10'' {3352}8'' {3353}
8'' {3354}

7'' {3355}

9'' {3356}14'' {3357}
7'' {3358}10'' {3359}

6'' {3360}
10'' {3361}

16'' {3362}
6'' {3363}

7'' {3364}

11'' {3365}
9'' {3366}

9'' {3367}

11'' {3368}

10'' {3369}

8'' {3370}21'' {3371}
29'' {3372}

9'' {3373}
14'' {3374}

8'' {3375}

10'' {3376}

28'' {3377}

7'' {3378}

6'' {3379} 9'' {3380}
29'' {3381}

7'' {3382}
11'' {3383}

23'' {3384}
7'' {3385}17'' {3386}14'' {3387}26'' {3388}

6'' {3389}

24'' {3390}

8'' {3391}6'' {3392}

6'' {3393}

7'' {3394}

6'' {3395}

0'' {3396}

9'' {3397}
10'' {3398}

26'' {3399}

32'' {3400}17'' {3401}6'' {3402}

6'' {3403}
14'' {3404}

8'' {3405}
20'' {3406}25'' {3407}

6'' {3408}
17'' {3409}

6'' {3410}

6'' {3411}16'' {3412}

21'' {3413}

6'' {3414}

6'' {3415}
10'' {3416}19'' {3417}

6'' {3418}8'' {3419}

9'' {3420}

9'' {3421}
14'' {3422}
10'' {3423}

6'' {3423}

16'' {3425}21'' {3426}

6'' {3427}

6'' {3428}

8'' {3429}
24'' {3430}

6'' {3431}

25'' {3432}

6'' {3433}

17'' {3434}27'' {3435}11'' {3436}

28'' {3437}

6'' {3438}6'' {3439}

9'' {3440}
6'' {3442}

11'' {3441}

6'' {3443}
6'' {3444}

20'' {3445}

11'' {3446}6'' {3447}
7'' {3448}

7'' {3449}
15'' {3450}

21'' {3451}9'' {3452}

8'' {3453}
24'' {3454}

8'' {3455}

6'' {3456}12'' {3457}
6'' {3459}

11'' {3459}
10'' {3460}

7'' {3461}23'' {3462}
6'' {3463}

26'' {3464}

10'' {3465}

11'' {3466}
8'' {3467}

9'' {3468}11'' {3469}
7'' {3470}

7'' {3471}

12'' {3472}
6'' {3473}39'' {3474}

12'' {3475}

11'' {3476}
10'' {3477}
12'' {3478}11'' {3479}7'' {3480}

6'' {3481}

7'' {3482}

22'' {3483}

12'' {3484}10'' {3485}
6'' {3486}9'' {3487}6'' {3488}

20'' {3489}

6'' {3490}

10'' {3491}
9'' {3492}

15'' {3493}

8'' {3494}

8'' {3496}
6'' {3495}

7'' {3497}

19'' {3498}21'' {3499}
8'' {3500}

7'' {3501}
25'' {3502}

9'' {3503}

18'' {3504}
13'' {3505}

16'' {3506}

16'' {3508}
25'' {3507}

8'' {3509}32'' {3510}

20'' {3511}14'' {3512}

16'' {3513}

11'' {3514}
13'' {3515}

24'' {3516}
6'' {3517}

6'' {3518}

11'' {3519}

8'' {3520}13'' {3521}6'' {3522}7'' {3523}

21'' {3524}

6'' {3525}

12'' {3526}10'' {3527}

6'' {3528}

26'' {3529}

10'' {3530}
9'' {3531}

7'' {3532}9'' {3533}

11'' {3534}

38'' {3535}
7'' {3536}

25'' {3537}

10'' {3538}

11'' {3539}

7'' {3540}

8'' {3541}6'' {3542}

15'' {3543}10'' {3544}
6'' {3545}
8'' {3546}

7'' {3547}

14'' {3548}8'' {3549}6'' {3550}6'' {3551}

6'' {3552}

16'' {3553}

10'' {3554}

6'' {3555}

8'' {3556}

10'' {3557}

12'' {3558}

15'' {3559}

9'' {3560}
14'' {3561}

6'' {2562}
7'' {3563}10'' {3564}

9'' {3565}
7'' {3566}

7'' {3567}

12'' {3568}8'' {3569}
6'' {3570}

13'' {3571}
26'' {3572}7'' {3573}27'' {3574}

16'' {3575}11'' {3576}

6'' {3577}

11'' {3578} 6'' {3579}

7'' {3580}
7'' {3581}

6'' {3582}

30'' {3583}
16'' {3584}

29'' {3586}

7'' {3587}9'' {3588}
17'' {3589}

26'' {3590}

24'' {3591}

7'' {3592}
6'' {3593}

9'' {3594}7'' {3595}

14'' {3596}7'' {3597}
6'' {3598}

8'' {3599}

7'' {3600}

16'' {3601}

11'' {3602}9'' {3603}
6'' {3604}

12'' {3605}

8'' {3606}

31'' {3607}

8'' {3608}

30'' {3609}
6'' {3610}

6'' {3611}

7'' {3612}

6'' {3613}

16'' {3614}

10'' {3615}

9'' {3616}6'' {3617}
11'' {3618}7'' {3619}6'' {3620}

17'' {3621}
15'' {3622}

7'' {3623}
17'' {3624}

15'' {3625}
8'' {3626}

8'' {3627}7'' {3628}9'' {3629}
18'' {3630}

6'' {3631}

29'' {3632}

6'' {3633}

6'' {3634}

6'' {3635}
6'' {3636}

6'' {3637}
7'' {3638}

12'' {3639}13'' {3640}

9'' {3641}

10'' {3642}

14'' {3643}6'' {3644}
12'' {3645}12'' {12}6'' {3647}15'' {3648}

13'' {3649}
16'' {3650}

15'' {3651}6'' {3652}6'' {3653}

6'' {3654}
16'' {3655}

9'' {3656}7'' {3657}13'' {3658}13'' {3659}

12'' {3660}
17'' {3661}

16'' {3662}
8'' {3663}

10'' {3664}

9'' {3665}
12'' {3666}

6'' {3667}7'' {3668}13'' {3669}
6'' {3670}

12'' {3671}
7'' {3672}

13'' {3673}

18'' {3674}
14'' {3675}

8'' {3676}

7'' {3677}

8'' {3678}

6'' {3679}6'' {3680}
11'' {3681}

10'' {3682}

8'' {3683}

10'' {3684}
6'' {3685}

6'' {3686} 6'' {3687}
16'' {3688}

6'' {3689}

7'' {3690}
6'' {3691}

6'' {3692}

16'' {3693}
17'' {3694}

7'' {3695}8'' {3696}

13'' {3697}
10'' {3698}10'' {3700}

8'' {3699}

7'' {3701}7'' {3702}

7'' {3703}

15'' {3704}
8'' {3705}

9'' {3706}7'' {3707}
16'' {3708}

14'' {3709}

9'' {3710}7'' {3711}

6'' {3712}21'' {3713}

7'' {3714}

11'' {3715}

14'' {3716}

12'' {3717}
17'' {3718}

11'' {3719}

9'' {3720}

7'' {3721}

9'' {3722}

6'' {3723}
7'' {3724}13'' {3725}

6'' {3726}
11'' {3727}

21'' {3728}

8'' {3730}
15'' {3731}

6'' {3732}

14'' {3733}

7'' {3734}
6'' {3735}

11'' {3736}

7'' {3737}

8'' {3378}

17'' {3739}

7'' {3740}

9'' {3741}7'' {3742}
9'' {3743}

7'' {3744}
11'' {3745}

6'' {3746}11'' {3747}

11'' {3748}

6'' {3749}

6'' {3750}

7'' {3751}
7'' {3752}

9'' {3753}
12'' {3754}

11'' {3755}

9'' {3756}

6'' {3757}

19'' {3758}19'' {3759}

13'' {3760}

7'' {3761}

9'' {3762}
8'' {3763}7'' {3764}

7'' {3765}
7'' {3766}
9'' {3767}10'' {3768}

6'' {3769}

23'' {3770}

6'' {3771}12'' {3772}10'' {3773}6'' {3774}

6'' {3775}

7'' {3776}
10'' {3777}

6'' {3778}

29'' {3779}10'' {3780}

8'' {3781}

6'' {3782}
8'' {3783}

6'' {3784}
6'' {3785}

6'' {3786}12'' {3787}
6'' {3788}

10'' {3789}

14'' {3790}

15'' {3791}6'' {3792}

12'' {3793}7'' {3794}

6'' {3795}7'' {3796}

6'' {3797}

9'' {3798}

6'' {3799}9'' {3800}9'' {3801}

6'' {3802}

38'' {3803}

12'' {3804}

11'' {3805}

7'' {3806}
7'' {3807}

7'' {3808}
12'' {3809}

11'' {3810}
10'' {3811}6'' {3812}

8'' {3813}

6'' {3814}

7'' {3815}

6'' {3816}7'' {3817}8'' {3818}9'' {3819}
6'' {3820}

9'' {3821}

10'' {3822}

14'' {3823}
7'' {3824}
10'' {3825}

6'' {3826}
11'' {3827}

9'' {3828}

10'' {3829}

12'' {3830}

9'' {3831}6'' {3832}
11'' {3833}

9'' {3834}9'' {3835}

12'' {3836}

6'' {3837}

6'' {3838}
41'' {3840}7'' {3841}

7'' {3842}

11'' {3843}

16'' {3844}

14'' {3845}
6'' {3846}

9'' {3847}

7'' {3848}

18'' {3849}

10'' {3850}
10'' {3851}

6'' {3852}8'' {3853}
10'' {3854}

10'' {3855}12'' {3856}
12'' {3857}

13'' {3858}13'' {3859}

11'' {3860}

6'' {3861}

8'' {3862}
9'' {3863}

7'' {3864}

12'' {3865}

8'' {3866}
6'' {3867}

33'' {3868}7'' {3869}

10'' {3870}

9'' {3871}

14'' {3872}

7'' {3873}

13'' {3874}
13'' {3875}12'' {3876}

13'' {3877}
6'' {3878}12'' {3879}

8'' {3880}

10'' {3881}

9'' {3882}7'' {3883}

7'' {3884}
10'' {3885}
16'' {3886}

10'' {3887}
29'' {3888}

9'' {3889}13'' {3890}
14'' {3891}

7'' {3892}

6'' {3893}

9'' {3839}
8'' {3894}

7'' {3895}

6'' {3896}

6'' {3897}
7'' {3898}

7'' {3899}
9'' {3900}

12'' {3901}
6'' {3902}

7'' {3903}

12'' {3904}
33'' {3905}

6'' {3906}
6'' {3907}

8'' {3908}

12'' {3909}
10'' {3910}

7'' {3911}

6'' {3912}8'' {3913}6'' {3914}

6'' {3915}
8'' {3916}7'' {3917}

12'' {3918}11'' {3919}7'' {3920}

6'' {3921}

9'' {3922}

8'' {3923}

9'' {3924}

6'' {3925}8'' {3926}

6'' {3927}

6'' {3928}

8'' {3929}

10'' {3930}

6'' {3931}

9'' {3932}6'' {3933}
8'' {3934}

7'' {3935}

6'' {3936}

6'' {3937}

23'' {3938}

7'' {3939}

26'' {6245}

26'' {6246}

15'' {6247}
30'' {6248}

12'' {6249}

19'' {6250}

14'' {6251}

14'' {6252}

14'' {6253}
13'' {6254}

6'' {6255}

20'' {6256}
13'' {6257}

10'' {6258}

6'' {6259}

6'' {6260}

6'' {6261}

22'' {6262}

34'' {6263}

20'' {6264}

6'' {6265}

9'' {6266}

27'' {6267}

6'' {6268}

8'' {6269}

7'' {6270}

15'' {6271}13'' {6272}20'' {6273}
28'' {6274}

17'' {6275}
13'' {6276}

8'' {6277}

16'' {6278}16'' {6279}
23'' {6280}

6'' {6281}
17'' {6282}

14'' {6283}

7'' {6284}

24'' {6285}7'' {6286}

24'' {6287}6'' {6288}

7'' {6289}6'' {6290}

18'' {6291}

6'' {6292}

7'' {6293}

7'' {6294}7'' {6295}

8'' {6296}
6'' {6297}

6'' {6298}

6'' {6299}
7'' {6300}

15'' {6301}

23'' {6302}

12'' {6303}

8'' {6304}
8'' {6305}

8'' {6306}

10'' {6307}

13'' {6308}

9'' {6309}
8'' {6310}

18'' {6311}

6'' {6312}

6'' {6313}

30'' {6314}
7'' {6315}

6'' {6316}

6'' {6317}
6'' {6318}

8'' {6319}
7'' {6320}

33'' {6321}

20'' {6322}

8'' {6323}

8'' {6324} 9'' {6325}

8'' {6326}
9'' {6327}

8'' {6328}
15'' {6329}

21'' {6330}8'' {6331}

7'' {6332}

17'' {6333}
6'' {6334}12'' {6335}

14'' {6336}16'' {6337}
9'' {6338}

14'' {6339}11'' {6340}6'' {6341}
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 EXECUTIVE SUMMARY

Kimley-Horn was retained by Crown Community Development to prepare a traffic impact study for a
proposed mixed-use development in Sugar Grove, Illinois. The subject site encompasses
approximately 760 acres north and south of the Interstate 88 (I-88) interchange with IL Route 47. The
initial phase of development, referred to as Phase A, includes approximately 4,062,225 square feet
of industrial warehouse/distribution use. Phase A would encompass approximately 335 acres of the
subject property. The remaining 425 acres are anticipated to be developed with a mix of uses,
including industrial warehouse/distribution, retail, and residential. Based on the current development
plan, full buildout of the 760-acre property may include a total of approximately 8,084,125 square feet
of industrial warehouse/distribution use, 149,000 square feet of retail space, and 177 residential units.

This traffic impact study evaluates existing and future traffic conditions for area intersections and the
proposed site access driveways along IL Route 47; site access driveways proposed along Seavey
Road and Denny Road were not included in the analysis. The cross-sections for Seavey Road and
Denny Road were negotiated with the Village of Sugar Grove separate from this traffic impact study.
Traffic conditions were evaluated along IL Route 47 at key intersections between Green Road and
Old Oaks Road/College Drive.

This traffic impact study evaluates future Year 2030 traffic conditions with the development of Phase
A. Based on the results of this analysis, infrastructure improvements to support Phase A access and
the addition of site-generated traffic to the local roadway are recommended. Because additional
infrastructure improvements may be needed to support continued traffic growth within the area, a
preliminary analysis of Year 2040 traffic conditions was also provided in order to define potential
impacts of future background traffic and site-generated traffic at full buildout. The improvements
contemplated to support Year 2040 traffic conditions are considered preliminary; as the development
plan is refined and background traffic volumes are realized, the Year 2040 analysis will be updated.

Several infrastructure improvements are currently planned within the study area in order to
accommodate future traffic growth and development. This study referenced design plans for a full I-
88 interchange with IL Route 47. In addition, a Phase I study for improvements to the IL Route 47
corridor within the study area was applied to the analysis of Year 2040 traffic conditions. In order to
quantify the impact of site-generated traffic and identify mitigation measures needed to support the
proposed development, the planned infrastructure improvements were included in the analysis of
future traffic conditions.

With development of Phase A, a new site access roadway would be constructed in order to facilitate
access to the industrial warehouse/distribution development in Zone E. The new roadway is proposed
to align with Scott Road and extend east of IL Route 47 (referred to as Denny Road for the purposes
of this study). In addition, Merrill Road would be realigned opposite South Thornapple Tree Road
(referred to as Realigned Merrill Road for the purposes of this study). Realigned Merrill Road would
provide for improved spacing distance from Scott Road and provide for channelization at the new
four-leg intersection. The two roadways would intersect and form a roundabout east of IL Route 47
with Denny Road continuing to the east (referred to as Denny Road Extension for the purposes of
this study) and Merrill Road continuing to the southeast (referred to as Merrill Road Existing for the
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purposes of this study). The roundabout would facilitate reduced travel speeds and improved safety
conditions. Denny Road Extension would be constructed along the southern boundary of Phase A in
order to facilitate access to the industrial warehouse/distribution use and provide for regional
connectivity to the area roadway network. Near its eastern terminus, a roundabout would be installed
in order to reduce travel speeds, minimize cut-thru traffic in the residential neighborhood to the south,
and provide a turnaround area for wayward trucks. A three-lane cross-section with a single travel lane
in each direction is anticipated for Denny Road/Denny Road Extension. Truck and passenger vehicle
access would be provided via both Denny Road and Realigned Merrill Road/Merrill Road.

Based on the projected future traffic volumes with background traffic growth and development of
Phase A, a new traffic signal is anticipated to be warranted at the intersection of IL Route 47/I-88
Westbound Ramps and Scott Road/Denny Road. At the intersection of IL Route 47/I-88 Westbound
Ramps, restriping of the east leg to facilitate dual left-turn lanes is anticipated. In order to facilitate
site access via Denny Road, dedicated left-turn lanes are anticipated on the north and south legs of
its intersection with IL Route 47. In addition, dedicated left-turn lanes are anticipated on the east and
west legs. At the intersection of IL Route 47/Thornapple Tree Road/Realigned Merrill Road, dedicated
left-turn lanes are anticipated on the north and south legs. A dedicated right-turn lane is also expected
on the east leg. Additional details related to the improvements identified above are provided in the
Recommendations & Conclusion section of this report.
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1. INTRODUCTION

Kimley-Horn was retained by Crown Community Development to perform a traffic impact study for a
proposed mixed-use development in Sugar Grove, Illinois. The subject site is comprised of select
parcels north and south of the Interstate 88 (I-88) interchange with IL Route 47. Between the I-88
interchange and Seavey Road, the subject site includes parcels on both the east and west sides of
IL Route 47; north of Seavey Road, the subject site is located on the east side of IL Route 47 only.
South of the I-88 interchange with IL Route 47, the subject site includes parcels located on the east
side of IL Route 47 generally between Finley Road and Merrill Road. An aerial view of the study
location and the surrounding roadway network is presented in Exhibit 1.

The conceptual development plan includes a total of 8,084,125 square feet of industrial
warehouse/distribution use, 149,000 square feet of retail use, and 177 single-family residential units.
The concept site plan is organized by development zone (Zone A to Zone F) based on geographic
boundaries (e.g., roadways, wetlands), land use, and access. The proposed development is
anticipated to be constructed in phases. As this development progresses, infrastructure
improvements may be necessary in the relatively near term to facilitate site access and support the
addition of site-generated traffic on the local roadway network. In order to quantify the impact of site-
generated traffic, and to identify near-term infrastructure needs, this study evaluates the impact of
Phase A under a Year 2030 build scenario. Because further infrastructure improvements may be
needed to support continued traffic growth within the study area, a Year 2040 Build condition was
also evaluated to analyze the impact of future background traffic and site-generated traffic at full
buildout. Table 1 summarizes the assumed phasing for the proposed development.

Table 1. Summary of Proposed Development

Zone
Land Use

Industrial Warehouse
(square feet)

Retail
(square feet)

Residential
(units)

Phase A
Zone E 4,062,225 -- --

Subtotal Phase A 4,062,225 -- --
Phase B

Zone A 423,000 -- --
Zone B 1,634,900 56,660 --
Zone C 1,964,000 -- --
Zone D -- 92,340 --
Zone F -- -- 177

Subtotal Phase B 4,021,900 149,000 177
Total 8,084,125 149,000 177

With development of Phase A, two new east-west roadways would be constructed to facilitate access
to the industrial warehouse/distribution development. A new roadway is proposed to align with Scott
Road and extend east of IL Route 47 (referred to as Denny Road for the purposes of this study). In
addition, Merrill Road would be realigned opposite South Thornapple Tree Road (referred to as
Realigned Merrill Road for the purposes of this study).
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Access to Phase A and B would include site access driveways to IL Route 47. For purposes of this
analysis, the proposed site access driveways along IL Route 47 were included as described below.
Site access driveways to Zone E would be constructed as part of Phase A while site access driveways
to Zone A, Zone B, Zone C, Zone D, and Zone F would be constructed as part of Phase B. Site
access driveways proposed along Seavey Road and Denny Road were not included in the analysis.

· Zone A – A right-out (RO) access driveway to IL Route 47 (Access C) located approximately
220 feet south of Seavey Road.

· Zone B – A full-access driveway aligned opposite Oakleaf Drive (Access A) and a right-
in/right-out (RIRO) access driveway (Access B) located approximately 640 feet south of
Access A.

· Zone C – A right-in (RI) access driveway (Access D) would be provided approximately 500
feet south of Seavey Road.

· Zone D – A single full-access driveway (Access E) is assumed to be provided along IL Route
47 south of Finley Road.

· Zone E – Site access driveways would be provided along Denny Road. As described in the
Recommendations & Conclusion section of this report, a three-lane cross-section with a single
lane in each direction is recommended for Denny Road.

The residential component included in Zone F is assumed to be accessed via Merrill Road southeast
roundabout recommended at Denny Road/Realigned Merrill Road/Merrill Road Existing. The site
access details for Zone F are subject to change as the plan is further refined; therefore, the site
access driveways for Zone F were not included in the analysis.

As a part of this study, the existing network was analyzed to determine the current operations at the
study intersections. Site trip generation characteristics were established for each development phase
and added to background traffic volumes in order to assess the site’s impact on the area roadway
network. This report presents and documents Kimley-Horn’s data collection, summarizes the
evaluation of traffic conditions on the surrounding roadways, identifies recommendations to mitigate
operational issues, and details the potential impact of development traffic on the adjacent roadway
network.
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2. EXISTING CONDITIONS

Kimley-Horn conducted field observations to collect relevant information pertaining to the site, existing
land uses in the surrounding area, current traffic volumes and operational conditions, lane
configurations and traffic controls, and other key roadway characteristics. A detailed account of this
information and findings are provided below.

2.1. Existing Land Uses
The subject site is located in Sugar Grove, Illinois and is comprised of parcels north and south of the
I-88 interchange with IL Route 47. Between the I-88 interchange and Seavey Road, the subject site
includes parcels on both the east and west sides of IL Route 47; north of Seavey Road, the subject
site is located on the east side of IL Route 47 only. South of the I-88 interchange with IL Route 47,
the subject site includes parcels located on the east side of IL Route 47 generally between Finley
Road and Merrill Road.

The subject site is currently undeveloped agricultural land. The west side of IL Route 47 is currently
developed with single-family residential uses. Waubonsee Community College is located on the east
side of IL Route 47 less than one and one-half miles south of the I-88 interchange. Regional access
to the subject property and surrounding area is provided via Interstate 88, which currently provides a
partial interchange with IL Route 47.

2.2. Existing Roadway Characteristics
Based on a field investigation within the study area, the following information was obtained about the
existing roadway network.

Illinois Route 47 (IL Route 47) is a north-south roadway which provides access to the subject
property. IL Route 47 is classified as a Strategic Regional Arterial (SRA) by the Illinois Department of
Transportation (IDOT). IDOT’s SRA system is designed to promote mobility on key routes throughout
Chicagoland with the use of such strategies as access control and limited signalization. Through the
study area, IL Route 47 provides a single travel lane in each direction. At the existing partial
interchange with I-88, a westbound on-ramp and an eastbound off-ramp are provided. A single travel
lane is provided on each ramp. The IL Route 47 overpass extends above I-88 and provides two travel
lanes in each direction with a center median. A dedicated left-turn lane is provided on IL Route 47 at
the I-88 Westbound On-Ramp. The I-88 Eastbound Off-Ramp is under minor-leg stop-control and
includes a channelized right-turn lane with storage for approximately one vehicle. At its signalized
intersection with Old Oaks Road/College Drive, IL Route 47 provides a dedicated left-turn lane, one
through lane, and one shared through/right-turn lane on the north leg. On the south leg, IL Route 47
provides a dedicated left-turn lane, two through lanes, and a dedicated right-turn lane. Through the
study area, the posted speed limit on IL Route 47 is 55 miles per hour (MPH). For purposes of this
analysis, a speed limit of 35 MPH was assumed for the I-88 on- and off-ramps. IL Route 47 is under
IDOT jurisdiction.

Green Road is an east-west local road located north of the subject site. Green Road provides a single
travel lane in each direction. At its unsignalized T-intersection with IL Route 47, Green Road provides
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a single shared left- and right-turn lane. There is no posted speed limit on Green Road; for purposes
of this analysis, a 50 MPH speed limit was assumed. Green Road is under the jurisdiction of the
Blackberry Township.

Seavey Road is an east-west local road located north of the I-88 interchange with IL Route 47. East
of IL Route 47, Seavey Road is a gravel road with a single travel lane in each direction. West of IL
Route 47, a portion of Seavey Road is paved with a single travel lane in each direction. At its
intersection with IL Route 47, Seavey Road operates under minor-leg stop-control and provides a
single shared lane on the east and west legs. A 30 MPH speed limit is posted on Seavey Road east
of IL Route 47. West of IL Route 47, a speed limit is not posted; for purposes of this analysis, a 30
MPH speed limit was assumed. Seavey Road is under the jurisdiction of Blackberry Township.

Finley Road is an east-west local road which extends west of IL Route 47. Finley Road provides a
single travel lane in each direction. At its T-intersection with IL Route 47, Finley Road provides a
single shared left- and right-turn lane and operates under minor-leg stop-control. There is no posted
speed limit on Finley Road; for purposes of this analysis, a 25 MPH speed limit was assumed. Near
its intersection with IL Route 47, Finley Road is under the jurisdiction of Blackberry Township.

Thornapple Tree Road is an east-west local loop roadway located on the west side of IL Route 47.
Its northern T-intersection with IL Route 47 is located north of Scott Road, and its southern T-
intersection is located south of Merrill Road. Thornapple Tree Road provides one travel lane in each
direction. There is no posted speed limit on Thornapple Tree Road; for purposes of the analysis, a
25 MPH speed limit was assumed. At each T-intersection with IL Route 47, Thornapple Tree Road
provides a single lane in each direction and operates under minor-leg stop control. Thornapple Tree
Road is under the jurisdiction of Sugar Grove Township.

Scott Road is an east-west Major Collector roadway which extends west of IL Route 47. Scott Road
provides one travel lane in each direction. At its T-intersection with IL Route 47, Scott Road provides
a shared left- and right-turn lane and operates under minor-leg stop-control. The posted speed limit
on Scott Road is 25 MPH. Near its intersection with IL Route 47, Scott Road is under the jurisdiction
of Blackberry Township.

Merrill Road is an east-west Major Collector roadway that extends east of IL Route 47 south of the
subject site. Merrill Road provides a single travel lane in each direction. The posted speed limit on
Merrill Road is 45 MPH. At its T-intersection with IL Route 47, Merrill Road provides a single lane in
each direction and operates under minor-leg stop-control. Merrill Road is under the jurisdiction of
Sugar Grove Township.

Old Oaks Road is a local east-west roadway which extends west of IL Route 47 and is aligned
opposite College Drive. A single travel lane is provided in each direction. At its signalized intersection
with IL Route 47, Old Oaks Road provides a dedicated left-turn lane and a shared through/right-turn
lane. There is no posted speed limit on Old Oaks Road; for purposes of the analysis, a 25 MPH speed
limit was assumed. Old Oaks Road is under the jurisdiction of Sugar Grove Township.

College Drive is an east-west private roadway located south of the subject site. College Drive
extends east of IL Route 47 and is aligned opposite Old Oaks Road. College Drive provides a single
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travel lane in each direction. At its signalized intersection with IL Route 47, College Drive provides a
dedicated left-turn lane and one shared through/right-turn lane. The posted speed limit on College
Drive is 20 MPH; however, based on limitations of the capacity analysis, a 25 MPH speed limit was
assumed.

2.3. Traffic Count Data
Turning movement count data was collected for the weekday peak periods in June 2018 at the
intersections listed below. Counts were conducted on a typical weekday from 7:00 to 9:00AM and
from 4:00 to 6:00PM in order to capture peak travel periods in the vicinity of the proposed
development.

· IL Route 47 / Green Road
· IL Route 47 / Seavey Road
· IL Route 47 / I-88 WB On-Ramp
· IL Route 47 / I-88 EB Off-Ramp
· IL Route 47 / Finley Road
· IL Route 47 / Scott Road
· IL Route 47 / South Thornapple Tree Road
· IL Route 47 / Merrill Road
· IL Route 47 / Old Oaks Road / College Drive

The resulting count data reveals that peak traffic volumes occur within the study area on weekdays
from 7:30 to 8:30AM and 5:00 to 6:00PM. The existing peak hour volumes were rounded to the
nearest multiple of five and balanced between intersections. Existing peak hour vehicle traffic volumes
are presented in Exhibit 2. A summary of the traffic count data is provided in the appendix.

Weekday count data reveals that volumes along IL Route 47 are generally evenly distributed during the
morning and evening peak hours. Similarly, traffic volumes on Green Road, Finley Road, Merrill Road,
Thornapple Tree Road, and Old Oaks Road are generally evenly distributed during the peak hours.
Traffic volumes on Scott Road are generally higher in the eastbound direction during the morning peak
hour as compared to the westbound direction. During the evening peak hour, traffic volumes on Scott
Road are generally evenly distributed in the eastbound and westbound directions.

2.4. Existing Levels of Service
Traffic volume data was analyzed with Synchro capacity analysis software in order to determine the
quality of operation in the existing network. Operation is characterized according to the amount of
control delay at each intersection approach and quantified into a level of service (LOS). The LOS
grades shown below, which are provided in the Transportation Research Board’s Highway Capacity
Manual (HCM), quantify and categorize a driver’s discomfort, frustration, fuel consumption, and travel
times experienced as a result of intersection control and the resulting traffic queuing. LOS D is
typically the minimum acceptable LOS accepted by agencies in Northeastern Illinois (including IDOT),
and a minimum LOS C is required for through movements on SRA routes such as IL Route 47. A
detailed description of each LOS rating can be found in Table 2.
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Table 2. Level of Service Grading Descriptions1

Level of Service Description

A Minimal control delay; traffic operates at primarily free-flow conditions; unimpeded movement within traffic
stream.

B Minor control delay at signalized intersections; traffic operates at a fairly unimpeded level with slightly
restricted movement within traffic stream.

C Moderate control delay; movement within traffic stream more restricted than at LOS B; formation of queues
contributes to lower average travel speeds.

D Considerable control delay that may be substantially increased by small increases in flow; average travel
speeds continue to decrease.

E High control delay; average travel speed no more than 33 percent of free flow speed.
F Extremely high control delay; extensive queuing and high volumes create exceedingly restricted traffic flow.

1Highway Capacity Manual 2010

Table 3 presents the range of control delay for each LOS rating as detailed in the HCM. Because
signalized intersections are expected to carry a larger volume of vehicles and stopping is required
during red time, note that higher delays are tolerated for the corresponding LOS ratings.

Table 3. Level of Service Grading Criteria1

Level of Service
Average Control Delay (s/veh) at:

Unsignalized Intersections Signalized Intersections
A 0 – 10 0 – 10
B > 10 – 15 > 10 – 20
C > 15 – 25 > 20 – 35
D > 25 – 35 > 35 – 55
E > 35 – 50 > 55 – 80
F2 > 50 > 80

1Highway Capacity Manual 2010
2All movements with a Volume to Capacity (v/C) ratio greater than 1 receive a rating of LOS F.

Based on these standards, capacity results were identified for the study intersections under existing
conditions. At the intersection of IL Route 47/Old Oaks Road/College Drive, the traffic signal is
currently running “free” and is not on an interconnected signal system. In order to evaluate traffic
conditions and reflect the responsive nature of the signal cycles, the signal was optimized with an
assumed minimum cycle length of 90 seconds. Per IDOT requirements, right-turn-on-red (RTOR)
movements were not included in the analysis. Although a 20 MPH speed limit is posted on College
Drive, the HCM 2010 analysis supports a minimum speed limit of 25 MPH; therefore, a 25 MPH speed
limit was applied to College Drive.

Level of service data for the study intersections is reported in Table 4. For each study intersection,
the results are based on Synchro’s HCM 2010 reports, copies of which are provided in the Appendix.
In this table, operation on each approach is quantified according to the average delay per vehicle and
the corresponding level of service. Overall intersection operation is reported for the signalized
intersection only.
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Table 4. Existing (2018) Levels of Service

Intersection AM Peak Hour PM Peak Hour
Delay (s/veh) LOS Delay (s/veh) LOS

IL Route 47 / Green Road r
Westbound 19 C 25+ D
Southbound (Left) 8 A 9 A

IL Route 47 / Seavey Road r
Eastbound 15- B 20 C
Westbound 15+ C 20 C
Northbound (Left) 8 A 9 A
Southbound (Left) 8 A 9 A

IL Route 47 / I-88 EB Off-Ramp r
Eastbound 17 C 10- A

IL Route 47 / Finley Road r
Eastbound 14 B 17 C
Northbound (Left) 9 A 9 A

IL Route 47 / Scott Road r
Eastbound 18 C 25- C
Northbound (Left) 9 A 9 A

IL Route 47 / Merrill Road r
Westbound 15- B 15+ C
Southbound (Left) 8 A 9 A

IL Route 47 / South Thornapple Tree Road r
Eastbound 13 B 14 B
Northbound (Left) 9 A 9 A

IL Route 47 / Old Oaks Road / College Drive Ø

Eastbound 23 C 23 C
Westbound 22 C 21 C
Northbound 6 A 7 A
Southbound 6 A 7 A
Intersection 6 A 8 A

Ø – Signalized Intersection r – Minor-Leg Stop-Controlled Intersection

As shown in Table 4, the northbound and southbound approaches and movements along IL Route
47 are currently operating at LOS A during each peak hour. The eastbound and westbound
approaches are operating at LOS D or better during each peak hour. The 95th percentile queues
estimated for the turn movements at the unsignalized intersections are approximately one vehicle or
less during each peak hour. At the signalized intersection of IL Route 47/Old Oaks Road/College
Drive, the 95th percentile queues are currently accommodated within the existing storage lanes. The
95th percentile queue estimated for the northbound right-turn lane is approximately two vehicles (50
feet) or less during each peak hour. The 95th percentile queues estimated for the northbound and
southbound left-turn lanes are approximately one vehicle (25 feet) or less during each peak hour.
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3. FUTURE DEVELOPMENT CONDITIONS

This section of the report outlines the proposed development plan, summarizes site-specific traffic
characteristics, develops future traffic projections for analysis, and presents the results of the future
capacity analysis.

3.1. Development Characteristics & Site Access
The initial phase of The Crossings comprises approximately 335 acres on the northeast quadrant of
IL Route 47/South Thornapple Tree Road (referred to as Zone E). The development plan of Zone E
includes a total of approximately 4,062,225 square feet of industrial warehouse/distribution use, which
would be constructed as Phase A. Full buildout of the remaining 425 acres (Zones A-D and Zone F)
is anticipated to be constructed in phases; the development plan contemplated for Phase B is
discussed in Section 4. Future Concept Conditions. A conceptual site plan is provided in the
Appendix.

With development of Phase A, a new site access roadway would be constructed in order to facilitate
access to the industrial warehouse/distribution development in Zone E. The new roadway is proposed
to align with Scott Road and extend east of IL Route 47 (referred to as Denny Road for the purposes
of this study). Merrill Road would be realigned opposite South Thornapple Tree Road (referred to as
Realigned Merrill Road for the purposes of this study).

Denny Road and Realigned Merrill Road would intersect and form a roundabout east of IL Route 47
with Denny Road continuing to the east (referred to as Denny Road Extension for the purposes of
this study) and Merrill Road continuing to the southeast (referred to as Merrill Road Existing for the
purposes of this study). As discussed in the Recommendations & Conclusion section of this report, a
roundabout is recommended at this intersection in order to enhance safety conditions and reduce
travel speeds.

As part of development of Phase A, Denny Road Extension would be constructed across the southern
boundary of Zone E. Denny Road Extension would facilitate access to Zone E and provide regional
connectivity to the area roadway network. Near its eastern terminus, a roundabout would be installed
on Denny Road Extension in order to reduce travel speeds, minimize cut-thru traffic in the future
residential neighborhood to the south (Zone F), and provide a turnaround area for wayward trucks.

Truck access to the industrial warehouse/distribution uses included in Phase A would be provided via
Denny Road/Denny Road Extension only; trucks would be prohibited on Realigned Merrill Road and
Merrill Road Existing. Passenger vehicle access would be permitted via both Denny Road and
Realigned Merrill Road.

3.2. Trip Generation, Distribution, & Assignment
In order to calculate site-generated traffic projections for the site, data was referenced from the
Institute of Transportation Engineers (ITE) manual Trip Generation, Tenth Edition. Trip generation
data for the ITE Land Use Code (LUC) corresponding to the proposed uses are shown in Table 5.
Where provided, the trip generation formula was assumed. A copy of ITE data is provided in the
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Appendix.

Table 5. ITE Trip Generation Data by Land Use

ITE Land Use / Unit Unit Type
Weekday

Daily AM Peak PM Peak

High-Cube Transload
and Short-Term
Storage Warehouse
(LUC 154)

Per 1,000 sq. ft.

Passenger
Vehicles

0.946X
50% in/50% out

0.056X
77% in/23% out

0.077X
28% in/72% out

Heavy
Vehicles1

0.454X
50% in/50% out

0.024X
77% in/23% out

0.023X
28% in/72% out

T – Site-generated trips X – 1,000 square feet gross floor area
1 The ITE Trip Generation, Tenth Edition manual does not provide data for heavy vehicles. Per guidance provided in the ITE manual for LUC 154,
data provided in the High-Cube Warehouse Vehicle Trip Generation Analysis, published in October 2016 was assumed. Tables 5-7 of the High-Cube
Warehouse Vehicle Trip Generation Analysis outline the daily and peak hour trip generation rates for heavy vehicles. A copy of the supplemental
data is provided in the appendix. The in/out distribution percentages were obtained from the Trip Generation, Tenth Edition manual.

The site-generated trips generated during the peak hour were rounded to the nearest multiple of five
for the purposes of this analysis, and daily trips were rounded to the nearest multiple of ten. A
summary of projected site trips is provided in Table 6.

Table 6. Site-Generated Traffic Projections1

Land Use Size Type
Weekday

Daily AM Peak PM Peak
In Out Total In Out Total

Phase A
High-Cube Transload and
Short-Term Storage
Warehouse (LUC 154)

4,062,225 sq. ft.
Passenger Cars 3,840 175 50 225 90 225 315

Heavy Vehicles 1,840 75 20 95 25 70 95

Total (Phase A) 5,680 250 70 320 115 295 410
1In/Out volumes are rounded to the nearest multiple of five. For rounding purposes, the total volumes are a sum of in and out trips.

The distribution of site-generated truck traffic was based on prevailing truck traffic volumes/patterns
and the planned I-88 interchange improvements at IL Route 47. The distributions estimated for
passenger vehicle traffic are based on a number of factors, including the nature of surrounding land
uses, prevailing traffic volumes/patterns, characteristics of the street system, and the ease with which
motorists can travel over various sections of that system. The planned interchange improvements
were also considered for the estimated passenger vehicle distributions. The estimated trip
distributions are summarized in Table 7.
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Table 7. Estimated Trip Distribution

Traveling to/from:
Portion of Site Traffic

Passenger Vehicles Heavy Vehicles
East on I-88 50% 50%
West on I-88 10% 20%
North on IL Route 47 25% 15%
South on IL Route 47 15% 15%
Total 100% 100%

Traffic generated by the subject site was assigned to the study intersections and the proposed site
access according to this distribution. Phase A site traffic assignment for passenger vehicles and
trucks are illustrated in Exhibits 3 and 4, respectively. Total site traffic assignment for Phase A is
depicted in Exhibit 5.
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EXHIBIT 3
SITE TRIP ASSIGNMENT (PHASE A) - CARS

85 (45)

20 (100)
5 (20)

5 (15)

5 (20)

40 (190)

(10) 20

(20) 45
(65) 130

(75) 150

(40) 80

(15) 5
(35) 10

10 (55)
15 (80)

40 (190)
25 (15)

(5) 5
(5) 10

(20) 45
(20) 45

(75) 150

10 (55)
25 (110)

10 (5)
10 (5)
15 (10)

10 (50)
- (5)

10 (55)
5 (25)
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EXHIBIT 4
SITE TRIP ASSIGNMENT (PHASE A) - TRUCKS
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(20) 65
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EXHIBIT 5
SITE TRIP ASSIGNMENT (PHASE A) - TOTAL

125 (55)

35 (155)
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55 (250)

(15) 35

(25) 55
(80) 180

(95) 215

(55) 130

(25) 10
(45) 15
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55 (250)
35 (20)

(10) 15
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3.3. Future Capacity Analysis
In order to quantify the impact of site-generated traffic estimated for Phase A, and to identify
infrastructure needs to support site access and the addition of site-generated traffic to the local
roadway network, a Year 2030 Build scenario was developed.

Background Traffic Growth
Background traffic volumes were estimated using data from the Chicago Metropolitan Agency for
Planning (CMAP). Based on the scale of the proposed development and a review of initial Year 2040
traffic projections, CMAP adjusted the future background traffic volumes in order to exclude the
approximately 760-acre subject property. An official letter from CMAP documenting the projected
Year 2040 traffic volume on the study roadways is provided in the Appendix. Based on the information
received from CMAP, annual traffic growth on area roadways is projected to occur at the rates
identified in Table 8. The total future background traffic volumes for Year 2030 are presented in
Exhibit 6. For purposes of the analysis of future traffic conditions, it was assumed approximately 25
percent of future background traffic (Exhibit 6) on Merrill Road would be redistributed to Denny Road
Extension.

Table 8. Future Growth Rates

Roadway Segment Growth Rate

IL Route 47 between I-88 and Green Road1 2.76%
IL Route 47 between I-88 and Old Oaks Road / College Road1 1.42%
Green Road east of IL Route 47 2.46%
Seavey Road east of IL Route 47 2.47%
Seavey Road west of IL Route 47 2.57%
I-88 WB on-ramp west of IL Route 47 2.27%
I-88 EB off-ramp west of IL Route 47 2.55%
Finley Road west of IL Route 47 4.04%
Scott Road west of IL Route 47 2.56%
Merrill Road east of IL Route 47 2.53%

1A growth rate of 2.76% was applied to traffic volumes on IL Route 47 north of the I-88 ramps, and a growth rate of 1.42% was applied to traffic volumes
on IL Route 47 south of the I-88 ramps. For purposes of this analysis, an average growth rate of 2.09% was applied to traffic volumes on IL Route 47
at the I-88 ramps.
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EXHIBIT 6
YEAR 2030 BACKGROUND TRAFFIC VOLUMES
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85 (105)
- (-)
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- (-)
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(45) 15

(60) 40
(840) 640

(850) 660
(5) -

(805) 590
(50) 75

(-) -
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Planned Area Improvements
Several improvements are planned for the I-88 interchange with IL Route 47. Based on the
Intersection Design Study (IDS) and planned construction in 2019, the following improvements were
assumed to be completed by others and in place under the Year 2030 Build scenario. A copy of the
IDS is included in the Appendix.

· IL Route 47 / I-88 Westbound Ramps
o The east leg was assumed to be constructed as a single lane westbound off-ramp.

Per the IDS, a 35 MPH speed limit was assumed for the off-ramp.
o A dedicated right-turn lane was assumed to be provided on the east leg (i.e.,

westbound off-ramp). Per the IDS, the right-turn lane would provide 350 feet of storage
with a 350-foot taper.

o A dedicated left-turn lane was assumed to be provided on the east leg (i.e., westbound
off-ramp) and a second left-turn lane would be striped out. Based on the IDS, the left-
turn lane would provide 255 feet of storage.

o A dedicated right-turn lane was assumed to be provided on the north leg. According
to the IDS, the turn lane would provide 265 feet of storage with a 265-foot taper.

o A westbound loop on-ramp was assumed to be constructed less than 200 feet south
of the intersection. Per the IDS, a 35 MPH speed limit was assumed for the loop on-
ramp.

· IL Route 47 / I-88 Eastbound Ramps
o A dedicated right-turn lane was assumed to be provided on the south leg. Per the IDS,

the turn lane would provide 295 feet of storage with a 265-foot taper.
o Dual left-turn lanes were assumed to be provided on the north leg. The outside lane

would be striped out until future traffic volumes meet minimum traffic volume criteria
for dual left-turn lanes. Per the IDS, the turn lanes would provide 315 feet of storage
with a 325-foot taper. It is anticipated the southbound left-turn would operate with a
single left-turn lane under the Year 2030 Build scenario.

o Dual right-turn lanes were assumed to be provided on the west leg (i.e., eastbound
off-ramp). According to the IDS, the turn lanes would provide 290 feet of storage with
a 300-foot taper. It is anticipated the off-ramp would operate with a single right-turn
lane under the Year 2030 Build scenario.

o The I-88 Eastbound Off-Ramp was assumed to continue to operate under minor-leg
stop-control.

· IL Route 47 / Finley Road
o The west leg was assumed to be a three-quarter access with a barrier median to

preclude eastbound left-turn movements. “No Left Turn” signage was assumed to be
posted for traffic traveling eastbound on Finley Road.

o A dedicated left-turn lane was assumed on the south leg of the intersection. The turn
lane was assumed to provide 265 feet of storage with a 265-foot taper.

In addition to planned interchange improvements, for purposes of the Year 2030 Build analysis, a
speed limit of 30 MPH was assumed for Denny Road and Realigned Merrill Road.
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Signal Warrant Analyses
Evening peak hour traffic projections for the following intersections were compared to criteria provided
in the Manual on Uniform Traffic Control Devices (MUTCD) to determine whether a traffic signal may
be warranted under the Year 2030 Build scenario:

· IL Route 47 / Seavey Road
· IL Route 47 / I-88 Westbound Ramps
· IL Route 47 / I-88 Eastbound Ramps
· IL Route 47 / Scott Road / Denny Road
· IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road

Signal warrant analyses were performed according to criteria set by the Manual on Uniform Traffic
Control Devices (MUTCD) for Warrant 1 (Eight-Hour Warrant), Condition A (Minimum Vehicular
Volume) and Condition B (Interruption of Continuous Traffic). Warrant 1 can be satisfied by meeting
the following conditions: Condition A (Minimum Vehicular Volume) or Condition B (Interruption of
Continuous Traffic). The combined Condition A & B cannot be used if the major route is an SRA route,
which is the case for IL Route 47. The signal warrant analysis is typically completed with at least eight
hours of traffic count data for an intersection. Because only peak hour projections can be formulated
for the proposed development, typical IDOT practice allows a signal warrant to instead be evaluated
by reducing evening peak hour volumes to 55 percent of their projected total to represent the
minimum volume during a given eight-hour period. Minor-street right-turning volumes were also
reduced at the study intersections in accordance with Pagone’s Theorem, per IDOT requirements.
These reduced volumes were compared to MUTCD criteria for signal warrant analysis.

Table 9 reports the signal warrant analyses conducted for the Year 2030 Build scenario.DRAFT
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Table 9. Year 2030 Signal Warrant Analyses

Intersection / Warrant Criteria
Traffic Volume

Meets Warrant?Major Street Higher-Volume
Minor-Leg Approach

IL Route 47 / Seavey Road
One-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 500 150 --
Warrant 1B 750 100 --

Year 2030 Build 867 6 No

IL Route 47 / I-88 Westbound Ramps
Two-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 600 150 --
Warrant 1B 900 100 --

Year 2030 Build 789 154 Yes (Warrant 1A)

IL Route 47 / I-88 Eastbound Ramps
Two-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 600 150 --
Warrant 1B 900 100 --

Year 2030 Build 1,111 43 No

IL Route 47 / Scott Road / Denny Road

One-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 500 150 --
Warrant 1B 750 100 --

Year 2030 Build 1,001 97 No (See Below)

IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road

One-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 500 150 --
Warrant 1B 750 100 --

Year 2030 Build 927 39 No

As shown above, a signal is warranted at the intersection of IL Route 47/I-88 Westbound Ramps
under the Year 2030 Build scenario. At IL Route 47/Scott Road/Denny Road, the 2030 Build volumes
are just below the threshold to warrant a signal. Because the assumption that 25 percent of existing
Merrill Road traffic would route via Denny Road is conservative, it is likely that additional traffic would
ultimately use Denny Road to reach IL 47 which would result in a signal being warranted. Therefore,
traffic signals at the intersections of IL Route 47/Scott Road/Denny Road and IL Route 47/I-88
Westbound Ramps were included in the analysis of Year 2030 Build conditions.
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Future (2030) Build Levels of Service
For the analysis of Phase A traffic conditions, site-generated trips (Exhibit 5) were added to Year
2030 future background traffic (Exhibit 6) to yield total volumes at the study intersections. Future
traffic projections for the Phase A scenario are illustrated in Exhibit 7.

Based on the analysis of Year 2030 Build traffic conditions, several improvements were identified to
facilitate site access and mitigate traffic attributable to the proposed development. A summary of the
anticipated mitigation included in the Year 2030 Build scenario is provided below. Turn lane warrants
and dimensions were evaluated at the study intersections using volume criteria in the IDOT Bureau
of Design and Environment (BDE) Manual.

· IL Route 47 / I-88 Westbound Ramps
o Per the results of the warrant analysis, install a traffic signal. In order to evaluate traffic

conditions and reflect the responsive nature of the signal, the signal was optimized
with an assumed minimum cycle length of 90 seconds for each peak hour. Per IDOT
requirements, RTOR movements were excluded.

o Restripe the east leg to facilitate dual left-turn lanes. Per the IDS, the turn lanes should
provide 255 feet of storage.

· IL Route 47 / Scott Road / Denny Road
o Construct Denny Road. A three-lane cross-section with a single travel lane in each

direction should be provided.
o Per the results of the signal warrant analysis, install a traffic signal. For purposes of

this analysis, a minimum cycle length of 90 seconds was applied to each peak hour,
and splits were optimized for future traffic conditions reflected in this study. Per IDOT
requirements, RTOR movements were excluded.

o Install a dedicated left-turn lane on the north and south legs. The turn lanes should
provide 265 feet of storage with a 265-foot taper.

o Provide a dedicated left-turn lane and a shared through/right-turn lane on both the east
and west legs of the intersection. Based on a design speed of 30 MPH on Scott Road
(25 MPH posted speed limit), the left-turn lane on the west leg should provide 115 feet
of storage with a 135-foot taper. Based on an assumed design speed of 35 MPH for
Denny Road (30 MPH posted speed limit), the left-turn lane on the east leg should
provide 125 feet of storage with a 155-foot taper.

· IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road
o Realign Merrill Road opposite South Thornapple Tree Road. A single travel lane

should be provided in each direction. At its intersection with IL Route 47, Merrill Road
should operate under minor-leg stop-control.

o Install a shared left-turn/through lane and a dedicated right-turn lane on the east leg.
Based on an assumed design speed of 35 MPH on Realigned Merrill Road, the right-
turn lane should provide 125 feet of storage with a 155-foot taper.

o Install dedicated left-turn lanes on the north and south legs. The turn lanes should
provide 265 feet of storage with a 265-foot taper.
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· Denny Road / Realigned Merrill Road / Merrill Road Existing
o Install a roundabout in order to enhance safety conditions and reduce travel speeds.
o The roundabout should be designed to accommodate trucks and provide a single

shared lane on each approach. A dedicated slip lane should be provided on the east
leg in order to facilitate westbound right-turn movements, including site-generated
truck and passenger vehicle trips, without entering the roundabout.

· Denny Road Extension
o Extend Denny Road to the eastern project boundary in order to facilitate access to

Zone E and provide for future regional connectivity.
o A three-lane cross-section with a single travel lane in each direction should be

provided along Denny Road Extension.
o Install a roundabout near the eastern terminus of Denny Road in order to:

§ Reduce travel speeds on Denny Road Extension;
§ Minimize cut-thru traffic in the future residential neighborhood to the south; and
§ Provide a turnaround for wayward trucks.

o The roundabout should be designed to accommodate trucks and provide a single
shared lane on each approach.

With the planned area improvements and recommended mitigation in place, Year 2030 Build traffic
operation is projected as shown in Table 10. The results are based on Synchro’s HCM 2010 reports,
copies of which are included in the Appendix.
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Table 10. Future (2030) Build Levels of Service

Intersection AM Peak Hour PM Peak Hour
Delay (s/veh) LOS Delay (s/veh) LOS

IL Route 47 / Green Road r
Westbound 40 E 109 F
Southbound (Left) 9 A 10- A

IL Route 47 / Seavey Road r
Eastbound 25+ D 37 E
Westbound 19 C 38 E
Northbound (Left) 9 A 9 A
Southbound (Left) 9 A 10- A

IL Route 47 / I-88 WB Ramps Ø

Westbound 37 D 37 D
Northbound 4 A 3 A
Southbound 4 A 3 A
Intersection 12 B 11 B

IL Route 47 / I-88 EB Ramps r
Eastbound >120 F 27 D1

Southbound (Left) 9 A 10+ B
IL Route 47 / Finley Road r

Eastbound (Right) 17 C 20 C
Northbound (Left) 10- A 11 B

IL Route 47 / Scott Road / Denny Road Ø

Eastbound 34 C 39 D
Westbound 35- C 52 D
Northbound 19 B 25 C
Southbound 11 B 28 C
Intersection 16 B 30 C

IL Route 47 / South Thornapple Tree Road /
Realigned Merrill Road

r

Eastbound 21 C 34 D
Westbound 36 E 68 F
Northbound (Left) 9 A 10- A
Southbound (Left) 9 A 10- A

Denny Road / Realigned Merrill Road /
Merrill Road Existing

¢

Eastbound 5 A 5 A
Westbound 1 A <1 A
Northbound 5 A 4 A
Southbound 7 A 5 A
Intersection 5 A 3 A

Ø – Signalized Intersection r – Minor-Leg Stop-Controlled ¢ – Roundabout Intersection
1Left-turn movement operates at LOS F.
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Table 10. Future (2030) Build Levels of Service (continued)

Intersection AM Peak Hour PM Peak Hour
Delay (s/veh) LOS Delay (s/veh) LOS

Denny Road / Zone E Access (Turnaround) ¢
Eastbound 3 A 3 A
Westbound 3 A 3 A
Northbound 3 A 4 A
Intersection 3 A 3 A

IL Route 47 / Old Oaks Road / College Drive Ø

Eastbound 25 C 26 C
Westbound 26 C 27 C
Northbound 6 A 6 A
Southbound 5 A 7 A
Intersection 6 A 7 A

Ø – Signalized Intersection r – Minor-Leg Stop-Controlled ¢ – Roundabout Intersection

As shown in Table 10, with the addition of background traffic growth, site-generated traffic, and
planned improvements, the northbound and southbound through movements on IL Route 47 are
projected to operate at LOS C or better at each study intersection.

At the intersection of IL Route 47/Green Road, the westbound approach is projected to operate at
LOS E during the morning peak hour and LOS F during the evening peak hour. The projected delay
is not uncommon for minor-leg stop-controlled roadways at intersections with heavily traveled
arterials such as IL Route 47. Projected 95th percentile queue lengths on Green Road are
approximately two vehicles (50 feet) during the morning peak hour and five vehicles (125 feet) during
the evening peak hour.

At the intersection of IL Route 47/Seavey Road, the eastbound and westbound approaches are
projected to operate at LOS E during the evening peak hour. The projected delay is not uncommon
for minor-leg stop-controlled roadways at intersections with heavily traveled arterials such as IL Route
47. Projected 95th percentile queue lengths on Seavey Road are approximately one vehicle (25 feet)
or less for both minor-leg approaches during each peak hour.

With the improvements to the I-88 interchange, the westbound off-ramp is projected to operate at
LOS D during each peak hour. The projected 95th percentile queue for the westbound left-turn
movement is approximately seven vehicles (175 feet) during the morning and evening peak hours.
The projected 95th percentile queues would be accommodated within the planned storage lanes; and
therefore, queue spillback to the I-88 mainline travel lanes is not anticipated.

The eastbound off-ramp is projected to operate at LOS F during the morning peak hour, and LOS D
during the evening peak hour. The delay is not uncommon for a minor-leg stop-controlled intersection
with a heavily traveled roadway such as IL Route 47. During the morning peak hour, the 95th percentile
queue projected for the left-turn movement is approximately eight vehicles (200 feet), and the right-
turn movement is estimated to be approximately one vehicle (25 feet). During the evening peak hour,
the 95th percentile queue projected for the left-turn movement is approximately two vehicles (50 feet),
and the right-turn movement is estimated to be approximately one vehicle (25 feet). The 95th
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percentile queues would be accommodated within the planned storage lanes without spillback to the
I-88 mainline travel lanes.

At the intersection of IL Route 47 at Scott Road/Denny Road, the eastbound and westbound
approaches are projected to operate at LOS C during the morning peak hour and LOS D during the
evening peak hour. The 95th percentile queue projected for the southbound left-turn movement is
approximately six vehicles (150 feet) during the morning peak hour and two vehicles (50 feet) during
the evening peak hour. These queues would be accommodated within the 265-foot left-turn storage
lane. The 95th percentile queue projected for the northbound left-turn movement is approximately one
vehicle (25 feet) or less during both peak hours. During each peak hour, the 95th percentile queues
projected for the eastbound and westbound left-turn movements are approximately two vehicles (50
feet) or less.

At the intersection of IL Route 47 at South Thornapple Tree Road / Merrill Road, the northbound and
southbound left-turn movements are projected to operate at LOS A during the morning and evening
peak hours. The eastbound approach is projected to operate at LOS C during the morning peak hour
and LOS D during the evening peak hour. The westbound approach is projected to operate at LOS
E during the morning peak hour and LOS F during the evening peak hour. On the westbound
approach, the 95th percentile queues are approximately one vehicle (25 feet) or less. During the
evening peak hour, the 95th percentile queues are approximately three vehicles (75 feet) for the left-
turn movement and one vehicle (25 feet) for the right-turn movement.

During both peak hours, the roundabouts are projected to operate at an overall LOS A with each
approach operating with limited delay.
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4. FUTURE CONCEPT CONDITIONS

This section of the report outlines the preliminary concept plan for Phase B. In addition, this section
of the report summarizes initial estimates for site traffic characteristics, future traffic projections, and
capacity analysis results. This preliminary information is provided in order to define anticipated
infrastructure improvements which may be needed to support continued traffic growth in the study
area. As the development plan for Phase B is further refined and background traffic volumes are
realized, additional analyses of Phase B traffic conditions are anticipated.

4.1. Concept Characteristics & Site Access
A mix of uses is contemplated for Phase B of the development. Based on the current plan, Phase B
is anticipated to include 4,021,900 square feet of industrial warehouse/distribution use, 149,000
square feet of retail use, and 177 single-family residential units. A conceptual site plan is included in
the Appendix.

Access to Phase B would include site access driveways to IL Route 47. For purposes of this analysis,
the following proposed site access driveways along IL Route 47 were included. Site access driveways
proposed along Seavey Road were not included in the analysis.

· Zone A – A right-out (RO) access driveway to IL Route 47 (Access C) located approximately
500 feet south of Seavey Road.

· Zone B – A full-access driveway aligned opposite Oakleaf Drive (Access A) and a right-
in/right-out (RIRO) access driveway (Access B) located approximately 640 feet south of
Access A.

· Zone C – A right-in (RI) access driveway (Access D) would be provided approximately 500
feet south of Seavey Road.

· Zone D – A single full-access driveway (Access E) is assumed to be provided along IL Route
47 south of Finley Road.

The residential component included in Zone F is assumed to be accessed via Merrill Road southeast
of its intersection with IL Route 47. The site access details for Zone F are subject to change as the
plan is further refined; therefore, the site access driveways for Zone F were not included in the
analysis.

4.2. Trip Generation, Distribution, & Assignment
In order to calculate site-generated traffic projections for the site, data was referenced from the
Institute of Transportation Engineers (ITE) manual Trip Generation, Tenth Edition. Trip generation
data for the ITE Land Use Code (LUC) corresponding to the proposed uses are shown in Table 11.
Where provided, the trip generation formula was assumed. A copy of ITE data is provided in the
Appendix.
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Table 11. ITE Trip Generation Data by Land Use

ITE Land Use / Unit Unit Type
Weekday

Daily AM Peak PM Peak

High-Cube Transload
and Short-Term
Storage Warehouse
(LUC 154)

Per 1,000 sq. ft.

Passenger
Vehicles

0.946X
50% in/50% out

0.056X
77% in/23% out

0.077X
28% in/72% out

Heavy
Vehicles1

0.454X
50% in/50% out

0.024X
77% in/23% out

0.023X
28% in/72% out

Single-Family Housing
(LUC 210) Per Unit Passenger

Vehicles
Ln(T) = 0.92Ln(U) + 2.71

50% in/50% out
T = 0.71U + 4.80
25% in/75% out

Ln(T) = 0.96Ln(U) + 0.20
63% in/37% out

Shopping Center
(LUC 820) Per 1,000 sq. ft. Passenger

Vehicles
Ln(T) = 0.68Ln(X) + 5.57

50% in/50% out
T = 0.50X + 151.78

62% in/38% out
Ln(T) = 0.74Ln(X) + 2.89

63% in/37% out
1 The ITE Trip Generation, Tenth Edition manual does not provide data for heavy vehicles. Per guidance provided in the ITE manual for LUC 154,
data provided in the High-Cube Warehouse Vehicle Trip Generation Analysis, published in October 2016 was assumed. Tables 5-7 of the High-Cube
Warehouse Vehicle Trip Generation Analysis outline the daily and peak hour trip generation rates for heavy vehicles. A copy of the supplemental
data is provided in the appendix. The in/out distribution percentages were obtained from the Trip Generation, Tenth Edition manual.

Per these assumptions and the calculations detailed previously, site-generated traffic projections
were calculated for Phase B. The site-generated trips generated during the peak hour were rounded
to the nearest multiple of five for the purposes of this analysis, and daily trips were rounded to the
nearest multiple of ten. A preliminary summary of Phase B trips is provided in Table 12.

Table 12. Site-Generated Traffic Projections1

Land Use Size Type
Weekday

Daily AM Peak PM Peak
In Out Total In Out Total

Phase B
High-Cube Transload and
Short-Term Storage
Warehouse (LUC 154)

4,021,900 sq. ft.
Passenger Cars 3,800 175 50 225 85 225 310

Heavy Vehicles 1,830 75 20 95 25 70 95
Single-Family Housing
(LUC 210) 177 units Passenger Cars 1,760 30 100 130 110 65 175

Shopping Center (LUC 820) 149,000 sq. ft. Passenger Cars 9,780 235 145 380 415 450 865

Subtotal Phase B 17,170 515 315 830 635 810 1,445

Subtotal Phase A (Table 6) 5,680 250 70 320 115 295 410

Total Site-Generated Traffic (Phase A + Phase B) 22,850 765 385 1,150 750 1,105 1,855
1In/Out volumes are rounded to the nearest multiple of five. For rounding purposes, the total volumes are a sum of in and out trips.
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Similar to Phase A, the distribution of Phase B truck traffic was based on prevailing truck traffic
volumes/patterns and the planned I-88 interchange improvements at IL Route 47. The distributions
estimated for passenger vehicle traffic for the industrial warehouse, retail, and residential uses are
based on a number of factors, including the nature of surrounding land uses, prevailing traffic
volumes/patterns, characteristics of the street system, and the ease with which motorists can travel
over various sections of that system. The planned interchange improvements were also considered
for the estimated passenger vehicle distributions. The estimated trip distributions are summarized in
Table 13.

Table 13. Estimated Trip Distribution

Traveling to/from:

Portion of Site Traffic
Industrial Warehouse Residential Retail

Passenger Vehicles Heavy Vehicles Passenger Vehicles Passenger Vehicles

East on I-88 50% 50% 50% 20%
West on I-88 10% 20% 10% 10%
North on IL Route 47 25% 15% 25% 30%
South on IL Route 47 15% 15% 15% 40%
Total 100% 100% 100% 100%

Traffic generated by the subject site was assigned to the study intersections and the proposed site
access according to this distribution. Phase B site traffic assignment for passenger vehicles and
trucks are illustrated in Exhibits 8 and 9, respectively. Total site traffic assignment for Phase B is
depicted in Exhibit 10.

DRAFT



LEGEND
Weekday AM Peak
(7:30 – 8:30am)
Weekday PM Peak 
(5:00 – 6:00pm)
Existing Signalized 
Intersection
Proposed Signalized
Intersection

Existing Stop Sign
Proposed Stop Sign
Roundabout
Less than Five Vehicles

xx

(xx)

NOT TO SCALE
N

GREEN ROADGREEN ROAD

SEAVEY ROADSEAVEY ROAD

FINLEY ROADFINLEY ROAD

SCOTT ROADSCOTT ROAD

SOUTH THORNAPPLE TREE ROADSOUTH THORNAPPLE TREE ROAD

OLD OAKS ROADOLD OAKS ROAD COLLEGE DRIVECOLLEGE DRIVE

88

REALIGNED MERRILL ROADREALIGNED MERRILL ROAD

47

DENNY ROAD

DENNY ROAD
ACCESS BACCESS B

ACCESS AACCESS A

ACCESS EACCESS E

ACCESS CACCESS C ACCESS DACCESS D

DENNY ROADDENNY ROAD

DENNY RO
AD

DENNY RO
AD

MERRILL ROAD

MERRILL ROAD

OAKLEAF DRIVEOAKLEAF DRIVE
OAKLEAF DRIVEOAKLEAF DRIVE

EXHIBIT 8
SITE TRIP ASSIGNMENT (PHASE B) - CARS
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SITE TRIP ASSIGNMENT (PHASE B) - TOTAL
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4.3. Future Concept Capacity Analysis
In order to quantify the impact of site-generated traffic estimated for Phase B, and to identify potential
infrastructure needs to support site access and the addition of site-generated traffic to the local
roadway network, a preliminary Year 2040 Build scenario was developed.

Background Traffic Growth
In order to estimate background traffic volumes for Year 2040, the CMAP growth rates presented in
Table 8 were applied to the study intersections. The total future background traffic volumes for Year
2040 are presented in Exhibit 11.

Planned Area Improvements
Under the Year 2040 Build scenario, the full interchange improvement was assumed to be completed.
Additional improvements were also included in the Year 2040 Build scenario. Based on a completed
Phase I study, the IL Route 47 corridor was assumed to be widened to a four-lane cross-section.
Planned by others, this improvement would extend from north of Green Road to its southern terminus
north of Old Oaks Road/College Drive. As part of this project, a barrier median would be installed
along IL Route 47 from south of I-88 to north of Old Oaks Road/College Drive. Median breaks would
be provided in order to accommodate turning movements at existing intersections and planned site
access driveways. Based on the completed Phase I study, the following improvements were assumed
to be completed by others and in place under the Year 2040 Build scenario. These improvements are
anticipated in addition to the improvements included in the Year 2030 Build scenario.

· IL Route 47 / Green Road
o The south leg was assumed to provide a single through lane and one dedicated right-

turn lane. The right-turn lane was assumed to provide 265 feet of storage with a 265-
foot taper.

o The east leg was assumed to provide separate left- and right-turn lanes. The new
dedicated right-turn lane would provide 240 feet of storage and a 240-foot taper.

· IL Route 47 / Seavey Road
o The north and south legs were assumed to provide a dedicated left-turn lane, two

through lanes, and a dedicated right-turn lane. The left- and right-turn lanes would
provide 265 feet of storage with a 265-foot taper.

o The east and west legs were assumed to provide a dedicated left-turn lane and one
shared through/right-turn lane. The left-turn lanes would provide 185 feet of storage
with a 200-foot taper.
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YEAR 2040 BACKGROUND TRAFFIC VOLUMES
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· IL Route 47 / I-88 Westbound Ramps
o As a result of the new traffic signals identified for the IL Route 47 corridor, the traffic

signal timing was updated to reflect an optimized network. Per IDOT requirements,
RTOR movements were excluded.

· IL Route 47 / I-88 Eastbound Ramps
o Per the full interchange improvements, a traffic signal was assumed to be installed.

For purposes of this analysis, a cycle length of 120 seconds was applied to each peak
hour, and the network was optimized for future traffic conditions reflected in this study.
Per IDOT requirements, RTOR movements were excluded.

o The right-turn lanes on the west leg (i.e., eastbound off-ramp) were assumed to be
restriped in order to provide dual turn lanes. According to the IDS, the turn lanes would
provide 290 feet of storage with a 300-foot taper.

o The left-turn lanes on the north leg were assumed to be restriped in order to provide
dual turn lanes. Per the IDS, the turn lanes would provide 315 feet of storage with a
325-foot taper.

· IL Route 47 / Scott Road / Denny Road
o With the mitigation defined under the Year 2030 Build scenario, the following

assumptions were applied to the Year 2040 scenario in order to reflect the planned
widening along the IL Route 47 corridor:
§ North Leg: A dedicated left-turn lane, two through lanes, and a dedicated right-

turn lane.
§ South Leg: A dedicated left-turn lane, one through lane, and one shared

through/right-turn lane.
· IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road

o With the mitigation identified under the Year 2030 Build scenario, the following
assumptions were applied to the Year 2040 scenario in order to reflect the planned
widening along the IL Route 47 corridor:
§ North Leg: A dedicated left-turn lane, one through lane, and one shared

through/right-turn lane.
§ South Leg: A dedicated left-turn lane, one through lane, and one shared

through/right-turn lane.

Signal Warrant Analyses
Similar to the analysis completed for Phase A, evening peak hour traffic projections for the following
intersections were compared to criteria provided in the Manual on Uniform Traffic Control Devices
(MUTCD) to determine whether a traffic signal may be warranted under the Year 2040 Build scenario.

· IL Route 47 / Seavey Road
· IL Route 47 / I-88 Eastbound Ramps
· IL Route 47 / Access E
· IL Route 47 / South Thornapple Tree Road / Merrill Road

The intersections of IL Route 47/I-88 Westbound Ramps and IL Route 47/Scott Road/Denny Road
were excluded from this analysis as the traffic volumes projected for the Year 2030 Build scenario
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meet the criteria for installation of a traffic signal; and therefore, these signals were included for the
analysis of both Year 2030 and Year 2040 Build conditions.

The signal warrant analyses were performed according to criteria set by the Manual on Uniform Traffic
Control Devices (MUTCD) for Warrant 1 (Eight-Hour Warrant), Condition A (Minimum Vehicular
Volume) and Condition B (Interruption of Continuous Traffic). Table 14 reports the signal warrant
analyses conducted for the Year 2040 Build scenario.

Table 14. Year 2040 Signal Warrant Analyses

Intersection / Warrant Criteria
Traffic Volume

Meets Warrant?Major Street Higher-Volume
Minor-Leg Approach

IL Route 47 / Seavey Road
Two-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 600 150 --
Warrant 1B 900 100 --

Year 2040 Build 1,389 184 Yes (Warrant 1A & 1B)

IL Route 47 / I-88 Eastbound Ramps

Two-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 600 150 --
Warrant 1B 900 100 --

Year 2040 Build 1,878 97 No

IL Route 47 / Access E

Two-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 600 150 --
Warrant 1B 900 100 --

Year 2040 Build 1,796 97 No

IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road
Two-Lane Major Street/One-Lane Minor Street at 100%
MUTCD Criteria

Warrant 1A 600 150 --
Warrant 1B 900 100 --

Year 2040 Build 1,452 57 No

As shown above, a signal is warranted at the intersection of IL Route 47/Seavey Road; and therefore,
a signal was included in the analysis of the Year 2040 Build scenario. As part of the interchange
improvements a traffic signal is planned for the intersection of IL Route 47/I-88 Eastbound Ramps;
and therefore, the traffic signal was included in the analysis of Year 2040 Build conditions.
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Future (2040) Build Levels of Service
For the preliminary analysis of Phase B traffic conditions, site-generated trips (Exhibit 10) were added
to Year 2040 future background traffic (Exhibit 11) to yield total volumes at the study intersections.
Future traffic projections for the Phase B scenario are illustrated in Exhibit 12.

Based on the analysis of Year 2040 Build traffic conditions, several preliminary improvements were
identified to facilitate site access and mitigate initial traffic projections for Phase B. In addition to the
improvements identified under the Year 2030 scenario, the following improvements were included in
the Year 2040 Build scenario. Turn lane warrants and dimensions were evaluated at the study
intersections using volume criteria in the IDOT BDE Manual. A summary of the anticipated
improvements is provided below. A summary of the improvements identified for Year 2030 and Year
2040 is provided in Exhibit 13a through Exhibit 13e.

· IL Route 47 / Seavey Road
o Reconstruct Seavey Road as a three-lane cross-section across the subject property

frontage. A two-way left-turn center median would facilitate access to industrial
warehouse/distribution center uses included in Zone A through Zone C.

o Per the results of the signal warrant analysis, install a traffic signal. For purposes of
this analysis, a cycle length of 120 seconds was applied to each peak hour, and the
network was optimized for future traffic conditions reflected in this study.

o On the east leg of the intersection, install dual left-turn lanes and a dedicated right-
turn lane. The left-turn lanes should provide 185 feet of storage with a 300-foot taper,
and the right-turn lanes should provide 185 feet of storage with a 200-foot taper.

· IL Route 47 / Oakleaf Drive / Access A
o Install a dedicated left-turn lane on the north and south legs. The turn lanes should

provide 265 feet of storage with a 265-foot taper.
o Provide a single inbound lane and outbound shared left-turn/through and dedicated

right-turn lanes for Access A.
o Post minor-leg stop control for outbound traffic at Access A.

· IL Route 47 / Access B
o Design Access B to preclude left-turn movements.
o Provide a single inbound lane and a single outbound right-turn only lane for at Access

B.
o Post “No Left Turn” signage and minor-leg stop-control for outbound traffic at

Access B.
· IL Route 47 / Access C / Access D

o Design Access C to preclude left-turn movements.
o Provide a single right-turn only lane for outbound traffic at Access C.
o Post “No Left Turn” signage and minor-leg stop-control for outbound traffic at Access

C.
o Provide a single inbound lane at Access D. No outbound traffic is permitted at Access

D.
· IL Route 47 / Access E

o Install a dedicated left-turn lane on the north leg. The turn lane should provide 265 feet
of storage with a 265-foot taper.
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o Provide a dedicated right-turn lane on the south leg. The turn lane should provide 265
feet of storage with a 265-foot taper.

o Provide a single inbound lane and separate outbound left- and right-turn lanes at
Access E.

o Post minor-leg stop control for outbound traffic at Access E.
· IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road

o Provide a dedicated right-turn lane on the south leg. The turn lane should provide 265
feet of storage with a 265-foot taper.

With these improvements in place, Year 2040 Build traffic operation is projected as shown in
Table 15. The results are based on Synchro’s HCM 2010 reports, copies of which are included in the
Appendix.
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FUTURE (2040) BUILD TRAFFIC PROJECTIONS
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Table 15. Future (2040) Build Levels of Service

Intersection AM Peak Hour PM Peak Hour
Delay (s/veh) LOS Delay (s/veh) LOS

IL Route 47 / Green Road r
Westbound >120 F >120 F
Southbound (Left) 10- A 12 B

IL Route 47 / Oakleaf Drive / Access A r
Eastbound 53 F 103 F
Westbound 39 E >120 F
Northbound (Left) 10- A 11 B
Southbound (Left) 11 B 13 B

IL Route 47 / Access B r
Westbound 12 B 15+ C

IL Route 47 / Seavey Road Ø

Eastbound 44 D 47 D
Westbound 47 D 48 D
Northbound (Left) 10- A 15 B
Southbound (Left) 8 A 13 B
Intersection 11 B 19 B

IL Route 47 / Access C / Access D r
Eastbound 12 B 15- B

IL Route 47 / I-88 WB Ramps Ø

Westbound 42 D 43 D
Northbound 33 C 32 C
Southbound 14 B 14 B
Intersection 29 C 27 C

IL Route 47 / I-88 EB Ramps Ø

Eastbound 56 E 56 E
Northbound 16 B 15 B
Southbound 13 B 12 B
Intersection 19 B 17 B

IL Route 47 / Finley Road r
Eastbound 14 B 19 C
Northbound (Left) 12 B 15+ C

IL Route 47 / Access E r
Westbound 24 C 103 F
Southbound (Left) 15- B 23 C

Ø – Signalized Intersection r – Minor-Leg Stop-Controlled Intersection ¢ – Roundabout Intersection
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Table 15. Future (2040) Build Levels of Service (continued)

Intersection AM Peak Hour PM Peak Hour
Delay (s/veh) LOS Delay (s/veh) LOS

IL Route 47 / Scott Road / Denny Road Ø

Eastbound 30 C 39 D
Westbound 28 C 44 D
Northbound 26 C 26 C
Southbound 12 B 19 B
Intersection 20- B 25 C

IL Route 47 / South Thornapple Tree Road /
Realigned Merrill Road

r

Eastbound 18 C 40 E
Westbound 24 C 36 E
Northbound (Left) 10- A 12 B
Southbound (Left) 12 B 14 B

Denny Road / Realigned Merrill Road /
Merrill Road Existing

¢

Eastbound 6 A 6 A
Westbound 2 A 1 A
Northbound 6 A 6 A
Southbound 7 A 6 A
Intersection 6 A 5 A

Denny Road / Zone E Access (Turnaround) ¢
Eastbound 3 A 4 A
Westbound 3 A 3 A
Northbound 3 A 4 A
Intersection 3 A 4 A

IL Route 47 / Old Oaks Road / College Drive Ø

Eastbound 38 D 38 D
Westbound 37 D 35- C
Northbound 7 A 7 A
Southbound 5 A 8 A
Intersection 6 A 9 A

Ø – Signalized Intersection r – Minor-Leg Stop-Controlled Intersection ¢ – Roundabout Intersection

As shown, with the identified improvements northbound and southbound through traffic on IL Route
47 is expected to operate at LOS C or better, consistent with IDOT requirements for an SRA route.

At the intersection of IL Route 47/I-88 Westbound Ramps, the overall intersection is projected to
operate at LOS C during each peak hour. The projected 95th percentile queues for the westbound
left-turn movement are approximately 11 vehicles (275 feet) during the morning peak hour and 12
vehicles (300 feet) during the evening peak hour, which would be accommodated within the dual left-
turn storage lanes. The westbound right-turn movement is projected to have a 95th percentile queue
of approximately 19 vehicles (475 feet) during the morning peak hour and 18 vehicles (450 feet)
during the evening peak hour. During each peak hour, the queue would exceed the 350-foot storage
lane; however, queue spillback to the I-88 mainline travel lanes is not anticipated. The delay projected
for the westbound approach is largely attributable to the cycle length (120 seconds) and priority given
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to north-south traffic on IL Route 47. As a result, long periods of green time are allocated to the north-
south through movements and the westbound off-ramp receives relatively short green times.

The intersection of IL Route 47/I-88 Eastbound Ramps is projected to operate at LOS B during both
peak hours. During the morning peak hour, the 95th percentile queues for the eastbound left- and
right-turn lanes are projected to be ten vehicles (250 feet) and four vehicles (100 feet), respectively.
During the evening peak hour, the 95th percentile queues for the eastbound left- and right-turn
movements are approximately five vehicles (125 feet) and seven vehicles (175 feet), respectively.
Based on the IDS, approximately 240 feet of storage is planned for the eastbound left-turn movement;
therefore, queue spillback to the I-88 mainline travel lanes is not anticipated.

At the intersection of IL Route 47 at South Thornapple Tree Road/Realigned Merrill Road, the
northbound and southbound left-turn movements are projected to operate at LOS B or better during
each peak hour. The east- and westbound approaches are projected to operate at LOS C during the
morning peak hour. The eastbound and westbound approaches are projected to operate at LOS C
during the morning peak hour and LOS E during the evening peak hour. In the morning peak hour,
the projected 95th percentile queues for the westbound left- and right-turn movements are less than
approximately two vehicles (50 feet). The 95th percentile queue for the northbound and southbound
left-turn movements is approximately one vehicle (25 feet) or less. During the evening peak hour, the
95th percentile queues for the westbound left- and right-turn movements are approximately three
vehicles (75 feet) or less. The northbound and southbound left-turn movements are projected to have
95th percentile queues of approximately two vehicles (50 feet) or less.

At several stop-controlled intersections, the minor-leg approaches are projected to operate with high
delay. The projected delay is not uncommon for stop-controlled minor streets at intersections with
heavily-traveled arterial roadways such as IL Route 47. At the proposed site access driveways, the
95th percentile queues are approximately one vehicle (25 feet) or less during the morning peak hour.
During the evening peak hour, the 95th percentile queues are similar, with the exception of Access A
and Access E. Access A is projected to have a queue of approximately six vehicles (150 feet) for the
outbound left-turn movement; the projected queue for the right-turn movement is one vehicle (25
feet). Access E is projected to have a queue of approximately seven vehicles (175 feet) for the left-
turn movement and three vehicles (75 feet) for the right-turn movement. During both peak hours, the
roundabouts are projected to operate at an overall LOS A with each approach operating with limited
delay.
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RECOMMENDATIONS & CONCLUSIONS

Based on an evaluation of existing and future traffic conditions, the following recommendations were
identified to manage projected traffic demand within the study area under the Year 2030 Build
scenario. The improvements identified for the Year 2030 scenario are summarized below and
depicted in Exhibit 13a through Exhibit 13e. The preliminary improvements contemplated for the Year
2040 scenario are also shown in the exhibits.

· IL Route 47 / I-88 Westbound Ramps
o Per the results of the warrant analysis, install a traffic signal.
o Restripe the east leg to facilitate dual left-turn lanes. Per the IDS, the turn lanes should

provide 255 feet of storage.
· IL Route 47 / Scott Road / Denny Road

o Construct Denny Road. A three-lane cross-section with a single travel lane in each
direction should be provided.

o Per the results of the signal warrant analysis, install a traffic signal.
o Install a dedicated left-turn lane on the north and south legs. The turn lanes should

provide 265 feet of storage with a 265-foot taper.
o Provide a dedicated left-turn lane and a shared through/right-turn lane on both the east

and west legs of the intersection. Based on a design speed of 30 MPH on Scott Road
(25 MPH posted speed limit), the left-turn lane on the west leg should provide 115 feet
of storage with a 135-foot taper. Based on an assumed design speed of 35 MPH for
Denny Road (30 MPH posted speed limit), the left-turn lane on the east leg should
provide 125 feet of storage with a 155-foot taper.

· IL Route 47 / South Thornapple Tree Road / Realigned Merrill Road
o Realign Merrill Road opposite South Thornapple Tree Road. A single travel lane

should be provided in each direction. At its intersection with IL Route 47, Merrill Road
should operate under minor-leg stop-control.

o Install a shared left-turn/through lane and a dedicated right-turn lane on the east leg.
Based on an assumed design speed of 35 MPH on Realigned Merrill Road, the right-
turn lane should provide 125 feet of storage with a 155-foot taper.

o Install dedicated left-turn lanes on the north and south legs. The turn lanes should
provide 265 feet of storage with a 265-foot taper.

· Denny Road / Realigned Merrill Road / Merrill Road Existing
o Install a roundabout in order to enhance safety conditions and reduce travel speeds.
o The roundabout should be designed to accommodate trucks and provide a single

shared lane on each approach. A dedicated slip lane should be provided on the east
leg in order to facilitate westbound right-turn movements, including site-generated
truck and passenger vehicle trips, without entering the roundabout.
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· Denny Road Extension
o Extend Denny Road to the eastern project boundary in order to facilitate access to

Zone E and provide for future regional connectivity.
o A three-lane cross-section with a single travel lane in each direction should be

provided along Denny Road Extension.
o Install a roundabout near the eastern terminus of Denny Road in order to:

§ Reduce travel speeds on Denny Road Extension;
§ Minimize cut-thru traffic in the future residential neighborhood to the south; and
§ Provide a turnaround for wayward trucks.

o The roundabout should be designed to accommodate trucks and provide a single
shared lane on each approach.

Regardless of the final configuration of the intersection geometrics, several additional items should
be taken into consideration when preparing roadway improvement plans for the proposed access
points. In order to minimize impacts to vertical sight distance at the proposed site access driveways,
care should be taken with landscaping, signage, and monumentation at the existing and proposed
access locations to ensure that adequate horizontal sight distance is provided from the new stop bars.
If alterations to the site plan or land uses should occur, changes to the analysis within this traffic
impact study may be necessary.
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APPENDIX

Conceptual Site Plan

CMAP Growth Projections

Data from the ITE manual Trip Generation, Tenth Edition

Data from the ITE Trip Generation Handbook, Third Edition

Intersection Design Study (IDS) for IL Route 47 and Interstate 88 Ramps

Traffic Count Data

Existing (Year 2018) Capacity Reports

Phase A (Year 2030) Capacity Reports

Full Buildout (Year 2040) Capacity Reports

DRAFT



The Crossings – Sugar Grove
November 2018

CONCEPTUAL SITE PLAN
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BOUNDARY (TYP.)

SEAVEY ROAD
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47

INTERSTATE 88

IL
R
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TE
47

INTERSTATE 88

IL
R
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47

MERRIL ROAD

FUTURE DENNY ROAD

MERRIL ROAD EXTENSION

PDD ZONING LOT 2
153.86 AC (GROSS)

105.61 AC (NET)

PDD ZONING LOT 5
334.81 AC (GROSS)

212.62 AC (NET)

STORMWATER
FACILITY 5.14 AC

STORMWATER
FACILITY 3.44 AC

STORMWATER
FACILITY 8.84 AC

STORMWATER
FACILITY 1.12 AC

STORMWATER
FACILITY 13.64 AC

STORMWATER
FACILITY 4.27 AC

STORMWATER
FACILITY 10.48 AC

STORMWATER
FACILITY 6.19 AC

STORMWATER
FACILITY 10.11 AC

ZONE AE FLOODPLAIN
BOUNDARY (TYP.)

FUTURE ROUTE 47
SITE ACCESS POINT

FUTURE ROUTE 47
SITE ACCESS POINT

FUTURE ROUTE 47
SITE ACCESS POINT

FUTURE ROUTE 47
SITE ACCESS POINT

FUTURE ROUTE 47
SITE ACCESS POINT

FUTURE ROUTE 47
SITE ACCESS POINT

ZONE AE FLOODPLAIN
BOUNDARY (TYP.)

FLOODWAY (TYP.)

FLOODWAY (TYP.)

FLOODWAY (TYP.)

PROPERTY IS NOT
INCLUDED IN CONTRACT

FUTURE DENNY ROAD
SITE ACCESS POINT

FUTURE MERRIL ROAD
SITE ACCESS POINT

PRIVATE OPEN SPACES/BUFFERS

WETLAND

STORMWATER MANAGEMENT FACILITY

PRIVATE PARKS

PDD NON-RESIDENTIAL ZONING AREA

PROPOSED PUBLIC ROADWAY

PROPOSED PUBLIC RIGHT-OF-WAY

FEMA ZONE AE FLOODPLAIN BOUNDARY

FEMA FLOODWAY BOUNDARY

PROPOSED ROW

EXISTING ROW

EXISTING PROPERTY BOUNDARY

LEGEND

PDD RESIDENTIAL ZONING AREA

CROSSROADS CORPORATE CENTER & ASTORIA
PLANNED DEVELOPMENT DISTRICT
SUGAR GROVE, IL

PDD AREA SUMMARY

NEIGHBORHOOD GROSS
AREA R.O.W. STORMWATER

FACILITY
GREEN
SPACE

PRIVATE
PARK

OPEN
SPACE* NET AREA

PERCENT
OF OPEN
SPACE

PDD ZONING LOT 1 126.14 AC 5.89 AC 6.19 AC 17.64 AC - 23.83 AC 96.42 AC 18.9%

PDD ZONING LOT 2 153.86 AC 7.17 AC 10.48 AC 30.60 AC - 41.08 AC 105.61 AC 26.7%

PDD ZONING LOT 3 42.42 AC 1.77 AC 10.11 AC 7.58 AC - 17.69 AC 22.96 AC 41.7%
PDD ZONING LOT 4 26.00 AC 0.00 AC 0.00 AC 3.43 AC - 3.43 AC 22.57 AC 13.2%

PDD ZONING LOT 5 334.81 AC 13.99 AC 27.87 AC 80.33 AC - 108.20 AC 212.62 AC 32.3%

PDD RESIDENTIAL 77.64 AC 0.59 AC 8.58 AC 3.88 AC 2.29 AC 14.75 AC 62.30 AC 19.0%

SITE TOTALS 760.87 AC 29.41 AC 63.23 AC 143.46 AC 2.29 AC 208.98 AC 522.48 AC 27.5%

NORTH

*OPEN SPACE IS THE SUMMATION OF STORMWATER FACILITY, GREEN SPACE, AND PRIVATE PARK AREAS.
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CMAP GROWTH PROJECTIONS
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DATA FROM THE ITE MANUAL TRIP GENERATION, TENTH EDITION
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DATA FROM THE ITE TRIP GENERATION HANDBOOK, THIRD EDITION
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INTERSECTION DESIGN STUDY (IDS) FOR IL ROUTE 47 /
INTERSTATE 88 RAMPS
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TRAFFIC COUNT DATA
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EXISTING CAPACITY REPORTS

Weekday Morning Peak Hour

Weekday Evening Peak Hour

DRAFT



The Crossings – Sugar Grove
November 2018

PHASE A (YEAR 2030) CAPACITY REPORTS

Weekday Morning Peak Hour

Weekday Evening Peak Hour
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FULL BUILDOUT (YEAR 2040) CAPACITY REPORTS

Weekday Morning Peak Hour

Weekday Evening Peak Hour
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