PROJECT INTENT MEMO
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13 January 2021

Corridor Development Office

Traffic Engineering Division

PURPOSE

The Greenfield District has prepared scoping documents for an added travel lanes project on I-70 from
west of the SR 1 interchange to the Indiana/Ohio State Line. This memo is intended to serve as a
supplement to these scoping documents to provide additional traffic analysis information necessary to
develop the project.

BACKGROUND & EXISTING CONDITIONS

Presently, I-70 has two mainline travel lanes in either direction through the majority of Indiana, except
for the Indianapolis area. INDOT’s plan for I-65 and I-70, throughout the entire state of Indiana, is to
have three mainline lanes in each direction. This proposed project will add a third travel lane in each
direction in the existing median from 0.5 miles west of the SR 1 interchange to the Ohio state line,
passing through the Richmond area. Per Indiana Design Manual and AASHTO Green Book, added
travel lanes are carried 2000°-3000’ beyond the previous interchange’s entry ramp taper before being
dropped to avoid creating operational issues. In this case, due to the proximity of the I-70/US 40
interchange to the Indiana/Ohio state line, dropping the lanes in this manner would require
construction to continue into Ohio. This is further complicated by the proximity of a weigh station and
the US 35 interchange east of the Indiana/Ohio state line, meaning that the added travel lanes would
have to be extended even further into Ohio. Additionally, the Ohio Department of Transportation
presently has no plans to add travel lanes on this segment of I-70 in Ohio. For these reasons,
alternatives to drop the added travel lane within Indiana are necessary. This memo will evaluate
potential modifications to the I-70/US 40 interchange to allow for the lane drop to occur at that
location.

The present [-70/US 40 interchange is a partial cloverleaf type B interchange, providing free-flowing
movements from I-70 to US 40 using two diagonal and two loop ramps. Access from US 40 to I-70 is
provided by two diagonal ramps. No signals are currently present at the interchange on US 40.

PROPOSED WORK / IMPROVEMENTS & ESTIMATED COST
Costs shown below are estimated construction costs only in June 2020 dollars.

See attached drawings.

The proposed work to add travel lanes on I-70 and the costs associated with that project are discussed
in the project scoping documents prepared by the Greenfield District. At the US 40 interchange,
options were evaluated to eliminate the existing loop ramps. Doing so provides enough distance along
[-70 within the interchange to drop the added travel lanes without needing to construct additional lanes
in Ohio.

The preferred alternative is to convert the existing partial cloverleaf interchange into a simple diamond
interchange. This work will involve demolishing both loop ramps and realigning the remaining 4

ramps so that they meet US 40 perpendicularly, where new coordinated traffic signals will be installed
at the two new ramp terminals. Each off-ramp will be widened to accommodate a dedicated left and
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right turn lane. The existing left turn lanes on US 40 will be extended slightly to the new ramp
terminal intersections, and new right turn lanes will be constructed on US 40 at each ramp terminal.

Additionally, the existing ramp merge and diverge points on I-70 will be lengthened to meet current
design standards. To accomplish this, additional pavement and earthwork will be required. A
retaining wall may be required along the EB off-ramp deceleration lane in order to keep the slopes
within existing right of way.

[-70/US 40 Interchange Modification Construction Cost: $ 9.8 million

I-70 at US 40, Wayne County, Cost Summary Table

Utilities &
Alternatives Construction PE (13%) Environmental ROW Total
(3%)
Convert to signalized diamond | ¢ g 756 936 | § 1 268,662 $292.768 $- | s$11,320365
interchange

Completing the interchange modification at US 40 will allow the lane drop for the added travel lane to
occur within the interchange, saving substantial cost over constructing the lane drop in Ohio. To
construct the lane drop, the existing bridges carrying I-70 over US 40 will be widened, as they are
anticipated to have approximately 10 years of service life left. The pavement for the third lane will be
constructed all the way to the Ohio State line, allowing for easy extension of the travel lanes into Ohio
in the future. The eastbound lane drop will begin 500’ after the US 40 exit ramp painted gore nose.
The 840’ lane drop taper will continue across the bridge leaving approximately 650’ between the end
of the lane drop taper and the US 40 entrance ramp gore nose. The westbound lane add will begin
500’ after the US 40 exit ramp painted gore nose. The 300’ lane add taper will leave 300’ between the
end of the taper and the bridges over US 40.

GEOMETRIC DEFICIENCIES

Presently, several elements of existing [-70 do not meet present design standards as outlined in the
Indiana Design Manual. Many of these relate to ramp acceleration and deceleration lanes. These
issues should be corrected as part of the added travel lanes project to improve operations along the
corridor. The table below lists several specific issues that were identified as not complying with
present design standards.
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Approx. Min.
Interchange Direction Element FIi]g)II:/:e E;J’g;g:f re(})uel:ed Notes
(ft) IDM (ft)
SR 1 EB Deceleration Lane Taper 48-4A 150 300
SR 1 EB Exit Ramp Gore 48-4A 200 400 May require ramp lane and taper modifications to address
SR 1 EB Acceleration Lane Taper 48-4C 350 600
SR 1 WB Deceleration Lane Taper 48-4A 200 300
SR 1 WB Exit Ramp Gore 48-4A 200 400 May require ramp lane and taper modifications to address
SR 1 WB Acceleration Lane Taper 48-4C 400 600
Rest Area WB Deceleration Lane Taper 48-4A 100 300
Rest Area WB Acceleration Lane Taper 48-4C 300 600
Centerville Rd EB Deceleration Lane Taper 48-4A 100 300
Centerville Rd EB Exit Ramp Gore 48-4A 200 400 May require ramp lane and taper modifications to address
Centerville Rd EB Entrance Ramp Gore 48-4C 150 200 May require ramp lane and taper modifications to address
Centerville Rd EB Acceleration Lane Taper 48-4C 200 600
Centerville Rd WB Deceleration Lane Taper 48-4A 100 300
Centerville Rd WB Exit Ramp Gore 48-4A 200 400 May require ramp lane and taper modifications to address
Centerville Rd WB Entrance Ramp Gore 48-4D 150 200 May require ramp lane and taper modifications to address
Centerville Rd WB Acceleration Lane Taper 48-4C 200 600
Weigh Station WB Acceleration Lane Taper 48-4C 300 600
US 35 EB Deceleration Lane Taper 48-4A 100 300
US 35 EB Exit Ramp Gore 48-4A 200 400 May require ramp lane and taper modifications to address
US 35 EB Loop Ramp Entrance Gore 48-4C 100 200 May require loop ramp to be ;flzlliégned to join I-70 at shallower
US 35 EB Loop Ramp Exit Gore 48-4A 100 400 May require loop ramp to be f;;ilined to leave I-70 at shallower
US 35 EB Acceleration Lane Taper 48-4C 300 600
US 35 WB Deceleration Lane Taper 48-4A 100 300
US 35 WB Exit Ramp Gore 48-4A 220 400 May require ramp lane and taper modifications to address
UsS 35 WB Deceleration Lane Taper 48-4A 150 300
US 35 WB Deceleration Lane Length 48-4A 210 400 Will likely require US 35 SB bridge reconstruction to address
US 35 WB Exit Ramp Gore 48-4A 70 400 May require loop ramp to be fﬁéilined to leave I-70 at shallower
US 35 WB Entrance Ramp Gore 48-4E 160 300
UsS 35 WB Second ramp lane drop 48-4E 400 700
UsS 35 WB Second ramp lane drop taper | 48-4E 340 600
SR 27 EB Deceleration Lane Taper 48-4A 100 300
SR 27 EB Acceleration Lane Taper 48-4C 350 600
SR 27 WB Deceleration Lane Taper 48-4A 100 300
SR 27 WB Acceleration Lane Taper 48-4C 200 600
SR 227 EB Deceleration Lane Taper 48-4A 200 300
SR 227 EB Exit Ramp Gore 48-4A 120 400 May require ramp lane and taper modifications to address
SR 227 EB Entrance Ramp Gore 48-4C 75 200 May require loop ramp to be E11‘:31zlliegned to join I-70 at shallower
SR 227 EB Acceleration Lane Taper 48-4C 200 600
SR 227 WB Deceleration Lane Taper 48-4A 200 300
SR 227 WB Deceleration Lane Length 48-4A 560 TBD Potentially lengthen deceleration lane due to tight loop ramp?
SR 227 WB Exit Ramp Gore 48-4A 100 200 May require loop ramp to be fr?éil%ned to leave I-70 at shallower
SR 227 WB Entrance Ramp Gore 48-4C 100 200
SR 227 WB Acceleration Lane Length 48-4C 250 400
SR 227 WB Acceleration Lane Taper 48-4C 175 300
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Additionally, many ramps carry high volumes of trucks. Lengthening the acceleration and
deceleration lane lengths beyond the minimum required per the IDM should be considered to provide
additional distance for acceleration and deceleration. Lastly, mainline shoulder widths are too narrow
in many locations. This should be corrected as part of the larger project. In some locations, this may
require additional bridge widening to allow for a proper width shoulder on both sides of the travel
lanes.

One location of note is the US 35 interchange, and the westbound I-70 to southbound US 35 ramp.
Currently this ramp has a very short deceleration lane and taper to avoid the adjacent bridge carrying
US 35. This should be addressed by lengthening the gore, deceleration lane, and taper length to meet
current IDM standards. To do this, it is likely that both bridges carrying US 35 over I-70 will need to
be replaced. A preliminary cost of $ 4-5 million per bridge has been estimated by Central Office
Bridge design staff. A more detailed cost estimate is pending from Greenfield district staff for
replacing these bridges. Due to the unusual form of this interchange and the costs necessary just to
address geometric deficiencies at one ramp, it may be beneficial to further evaluate an overall
interchange modification project at this location.

TRAFFIC ANALYSIS

The traffic data was analyzed using Highway Capacity Manual methodology within Synchro and HCS
traffic analysis software. Traffic data came from the INDOT Traffic Count Database. Traffic was
projected to 2046 using a 0.7% growth rate on mainline I-70, and a 1% growth rate at the I-70/US 40
interchange. These growth rates were coordinated with INDOT’s Technical Planning and
Programming Division for forecasting the traffic to the design year 2046. Additionally, an additional
20% lump sum growth was applied to the I-70/US 40 interchange as a sensitivity analysis to ensure the
proposed work is robust enough to handle additional growth. The adjusted and balanced data was then
used for analysis to produce results in density, speed, delay, level of service, and queuing.

Analysis of [-70 from SR 1 to Ohio State Line

Mainline [-70 was analyzed using HCM methodology within HCS software. Existing conditions were
analyzed, as were future year conditions under anticipated traffic growth. Finally, the proposed
improvement (added travel lanes) was evaluated under anticipated future traffic conditions. These
results are summarized in the tables below, broken into eastbound and westbound directions, and AM
and PM peak hours. To accommodate the interchange modification at US 40, the 2™ diverge segment
in each direction (representing the diverge to the existing loop ramps) was changed to a basic segment
in the proposed conditions analysis.
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AM PEAK I-70 EASTBOUND FROM SR 1 TO OHIO STATE LINE — DELAY (SEC/VEH) & LOS SUMMARY
TABLE
TRAFFIC YEAR BASE — EXISTING CONDITIONS 2046 —EXISTING CONDITIONS 2046 — PROPOSED CONDITIONS
SEGMENT TYPE LOS/DENSITY SPEED Vv/C LOS/DENSITY SPEED v/C LOS/DENSITY SPEED Vv/C
(PC/MI/LN) (MV/HR) RATIO (PC/MI/LN) (MI/HR) RATIO (PC/MI/LN) (MI/HR) RATIO
170 BETORE SR | Basic A/10.5 74.1 033 B/12.7 74.1 039 A/84 74.1 026
70 TOSR 1 | DIVERGE B/12.8 60.8 0.33 B/15.4 60.7 0.39 A/96 65.4 0.26
SR 1 INTERNAL | BASIC INEX] 74.1 030 B/11.7 74.1 036 INER 74.1 024
SR 1T01-70 MERGE B/1LS 65.9 0.32 B/142 65.7 0.39 A/9.0 69.0 0.26
1-70 FROM SR 1
O BASIC A/10.5 75.4 033 B/12.6 75.4 0.40 A/84 75.4 026
CENTERVILLE
170 T0
DIVERGE B/13.0 600.9 033 B/15.6 60.9 0.40 B/9.6 65.8 026
CENTERVILLE
CENTERVILLE | b e A/103 74.1 032 B/12.3 74.1 038 A/82 74.1 0.25
INTERNAL
CET‘;I)EE%LLE MERGE B/12.0 65.9 033 B/14.4 65.7 039 A/9.1 69.1 0.26
1-70 FROM
CENTERVILLE BASIC B/11.1 72.2 0.33 B/13.3 72.2 0.40 A/88 72.2 0.27
T0 US 35
170 T‘;SSB US | Diverce B/13.1 60.8 033 B/15.7 60.8 0.40 A/9T 65.6 027
US 35 IBI’TERNAL BASIC A/102 73.1 031 B/122 73.1 037 A/8.1 73.1 025
170 EB WEAVE | WEAVE INEE 71.6 0.25 A/9.1 70.8 0.30 A/68 714 0.22
US 35 INZTERNAL BASIC A/109 73.1 033 B/13.1 73.1 0.40 A/88 73.1 027
US 35 %B TO- 1 MerGE B/12.9 65.8 0.35 B/155 65.5 0.42 B/9.8 69.0 0.28
1-70 FROM US
1510 US 27 BASIC B/11.7 73.1 036 B/14.0 73.1 0.43 A/94 73.1 028
.70 To US27 | DIVERGE B/14.1 60.5 0.36 B/20.4 60.4 051 B/125 65.4 0.34
US 27 INTERNAL BASIC A/10.0 73.1 0.31 B/14.9 73.1 0.45 A/99 73.1 0.30
US27T01-70 | MERGE B/12.9 65.7 035 B/18.8 64.9 051 B/11.8 68.6 034
1-70 FROM US
7710 SR 277 BASIC B/12.0 73.1 037 B/17.3 727 0.53 B/115 73.1 035
170 TO SR 227 | DIVERGE B/14.5 60.7 037 B/20.8 60.6 0.53 B/12.8 65.7 0.35
SR 227 BASIC A/109 73.1 033 B/15.9 73.0 0.48 A/106 73.1 032
INTERNAL
SR227T01-70 | MERGE B/12.2 65.9 0.34 B/18.0 65.2 0.49 B/113 68.9 0.33
1-70 FROM SR
727 1o US 40 BASIC B/11.2 722 034 B/16.3 722 0.49 A/109 722 033
1-70 T\%JS 40 | Drverce B/13.4 60.4 034 C/195 60.3 0.49 B/12.0 65.1 033
1-70 TEBUS 40 | Divere | A/108 60.8 0.27 B/164 60.7 0.41 A/10.1 65.5 0.28
US 40 INTERNAL | BASIC A/33 73.6 026 B/128 736 039 A/85 736 026
US40T01-70 | MERGE B/10.1 66.0 0.28 B/15.3 65.6 0.42 B/9.7 69.0 0.28
FT0FROMUS | 5 1 A/92 736 0.28 B/138 736 0.42 A/92 736 0.28
40 TO OHIO
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PM PEAK I-70 EASTBOUND FROM SR 1 TO OHIO STATE LINE — DELAY (SECN EH) & LOS SUMMARY
TABLE
TRAFFIC YEAR BASE — EXISTING CONDITIONS 2046 — EXISTING CONDITIONS 2046 — PROPOSED CONDITIONS
SEGMENT TYPE LOS/DENSITY SPEED v/C LOS/DENSITY SPEED v/C LOS/DENSITY SPEED v/C
(PC/MI/LN) (MV/HR) RATIO (PC/MI/LN) (MI/HR) RATIO (PC/MI/LN) (MI/HR) RATIO
1-70 BETORE SR Basic B/11.8 74.1 037 B/14.2 74.1 0.44 A/9.5 74.1 0.29
1-70 TOSR 1 DIVERGE B/14.5 60.5 0.37 B/174 60.4 0.44 B/10.8 65.2 0.29
SR 1 INTERNAL BAsIC A/10.5 74.1 0.32 B/12.6 74.1 0.39 A/84 74.1 0.26
SR 1T101-70 MERGE B/13.2 65.8 0.36 B/15.9 65.5 0.43 B/10.1 68.8 0.29
I-70 FROM SR 1
TO BAsIC B/11.8 75.4 0.37 B/14.1 75.3 0.44 A/94 75.4 0.30
CENTERVILLE
1-70 TO
DIVERGE B/14.5 60.9 0.37 B/17.4 60.9 0.44 B/10.7 65.9 0.30
CENTERVILLE
CENTERVILLE | 10 B/11.4 74.1 035 B/13.7 74.1 0.42 A/9.1 74.1 0.28
INTERNAL
CET‘;I)EE%LLE MERGE B/13.6 65.8 037 B/16.5 65.4 045 B/10.4 68.9 0.30
1-70 FROM
CENTERVILLE BASIC B/12.7 72.2 0.38 B/15.2 72.2 0.46 A/10.1 72.2 0.30
TO US 35
170 T(;SSB us DIVERGE B/15.0 60.8 0.38 B/18.0 60.8 0.46 B/11.1 65.8 0.30
US33 IBI’TERNAL BASIC B/11.8 73.1 0.36 B/14.1 73.1 0.43 A/9.4 73.1 0.29
1-70 EB WEAVE WEAVE A/8.8 70.7 0.29 B/10.7 69.7 0.35 A/8.0 70.6 0.26
US33 INZTERNAL BASIC B/12.6 73.1 038 B/152 73.1 0.46 A/10.1 73.1 031
US 35 %B TOL 1 \Merge B/152 65.6 0.41 B/183 65.1 0.50 B/11.6 68.8 033
1-70 FrROM US
3570 US 27 BAsIC B/13.8 73.1 0.42 B/16.6 72.9 0.50 A/11.0 73.1 0.34
1-70 TOo US 27 DIVERGE B/16.6 60.6 0.42 c/239 60.5 0.60 B/14.7 65.8 0.40
US 27 INTERNAL BASIC B/12.2 73.1 0.37 c/18.1 72.5 0.55 B/12.0 73.1 0.36
US 27 10 1-70 MERGE B/16.5 65.3 0.45 c/24.2 63.6 0.64 B/15.1 67.9 0.43
1-70 FrROM US
2710 SR 227 BAsIC B/15.6 73.1 0.47 c/23.0 69.9 0.67 B/14.7 73.1 0.45
1-70 TO SR 227 DIVERGE B/18.8 60.6 0.47 C/26.6 60.4 0.67 B/16.3 65.9 0.45
SR 227 BAsIC B/14.0 73.1 0.42 c/20.5 71.4 0.61 B/13.4 73.1 0.41
INTERNAL
SR 227 101-70 MERGE B/15.9 65.5 0.43 c/233 64.0 0.62 B/14.5 68.4 0.41
1-70 FROM SR
297 10 US 40 BAsIC B/14.5 72.2 0.44 D/29.5 64.9 0.80 B/17.7 71.9 0.53
1-70 T\Sgs 40 DIVERGE B/17.4 60.1 0.44 c/25.0 59.9 0.62 B/153 65.1 0.42
1-70 T]SBUS 4 | Dverge | B/136 60.6 0.34 B/20.4 60.5 0.51 B/125 65.5 0.34
US 40 INTERNAL BAsIC A/10.3 73.6 0.32 B/15.6 73.5 0.48 A/104 73.6 0.32
US40 To I-70 MERGE B/12.8 65.8 0.35 B/19.3 64.9 0.52 B/12.2 68.6 0.35
FTOFROMUS | B/116 736 0.36 B/17.4 73.1 0.53 B/115 736 035
40 TO OHIO

The eastbound analysis shows that this segment of 1-70 presently performs well and doesn’t experience
any major slowdowns or bottlenecks. Under projected traffic, some operational issues are expected,
particularly in the segments around Richmond. Speeds dip slightly, and density and V/C ratios
increase noticeably. The added travel lane project is projected to correct these issues and ensure
continued good operational performance for the whole segment in the eastbound direction.
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AM PEAK I-70 WESTBOUND FROM OHIO STATE LINE TO SR 1 -DELAY (SEC/V EH) & LOS SUMMARY TABLE
TRAFFIC YEAR BASE — EXISTING CONDITIONS 2046 — EXISTING CONDITIONS 2046 — PROPOSED CONDITIONS
SEGMENT TYPE LOS/DENSITY SPEED v/C LOS/DENSITY SPEED v/C LOS/DENSITY SPEED v/C
(PC/MI/LN) (MV/HR) RATIO (PC/MI/LN) (MI/HR) RATIO (PC/MI/LN) (MI/HR) RATIO
70w Rgg“f)“lo TO | Basic B/11.8 73.6 0.36 B/14.1 73.6 0.43 A/94 73.6 0.29
1-70 TO US 40 EB DIVERGE A/9.2 60.9 0.23 A/ll.1 60.9 0.28 A/6.9 65.4 0.19
1-70 To US40 WB DIVERGE A/89 60.7 0.23 A/10.7 60.7 0.27 A/6.7 65.0 0.18
US 40 INTERNAL BASIC A/6.6 73.6 0.20 A/79 73.6 0.24 A/53 73.6 0.16
US40 10 1-70 MERGE B/9.7 66.1 0.27 A/11.7 65.9 0.32 A/75 68.7 0.21
1-70 BETWEEN US
40 AND SR 227 BAsIC A/8.6 72.2 0.26 A/10.3 72.2 0.31 A/6.9 72.2 0.21
1-70 TO SR 227 DIVERGE A/10.2 61.0 0.26 B/12.2 61.0 0.31 A7.6 65.7 0.21
SR 227 INTERNAL BASIC A/84 73.1 0.26 A/73.1 73.1 0.31 A/6.7 73.1 0.21
SR 227 101-70 MERGE B/10.0 65.2 0.27 B/12.1 65.1 0.33 B/7.6 68.8 0.22
1-70 BETWEEN SR
227 AND US 27 BAsIC A/89 73.1 0.27 A/10.7 73.1 0.33 A/l7.1 73.1 0.22
1-70 TO US 27 DIVERGE A/10.8 60.4 0.27 B/13.0 60.3 0.33 A/8.1 64.5 0.22
US 27 INTERNAL BASIC A/l7.5 73.1 0.23 A/9.0 73.1 0.27 A/6.0 73.1 0.18
US 27T101-70 MERGE B/9.5 66.1 0.26 B/11.5 65.9 0.32 A/73 69.1 0.21
1-70 BETWEEN US
27 AND US 35 BAsIC A/8.6 73.1 0.26 A/10.3 73.1 0.31 A/6.8 73.1 0.21
1-70 TO US 35 NB DIVERGE A/10.3 60.5 0.26 B/14.9 60.4 0.38 A/9.3 64.9 0.25
1-70 TO US 35 SB DIVERGE A/9.1 60.9 0.23 B/13.4 60.9 0.34 A/83 65.6 0.23
US 35 INTERNAL BAsIC A/73 72.6 0.22 A/10.9 72.6 0.33 A/72 72.6 0.22
US 35101-70 MERGE A/3.5 754 0.11 A/52 754 0.16 A/42 75.4 0.13
FTOFROMUS 3510 | g, 0 A/53 72.6 0.16 INEX 72.6 023 A58 72.6 0.18
SCALES
1-70 TO SCALES DIVERGE A/5.1 75.4 0.16 Al74 75.4 0.23 A/5.6 75.4 0.18
SCALES INTERNAL BAsIC A/78 71.7 0.23 B/11.5 71.7 0.34 A/7.6 71.7 0.23
SCALES TO I-70 MERGE A/9.0 66.1 0.25 B/13.1 65.8 0.36 A/8.3 69.2 0.24
70 FROMSCALES | g, ¢ A/8.0 717 0.24 B/11.7 717 0.35 A/78 717 0.23
TO CENTERVILLE
1700 DIVERGE A/9.5 61.0 0.24 B/13.8 60.9 035 A/85 65.7 023
CENTERVILLE
CENTERVILLE
INTERNAL BAsIC Al7.6 72.2 0.23 B/11.3 72.2 0.34 Al75 72.2 0.23
CENTER%LLE TO | Merge A/9.0 66.1 025 B/13.2 65.8 0.36 A/83 69.2 024
1-70 FROM
CENTERVILLE TO BAsIC A/8.1 72.6 0.25 B/11.8 72.6 0.36 A/79 72.6 0.24
REST AREA
1-70 TO REST AREA | DIVERGE A/9.7 60.7 0.25 B/14.2 60.6 0.36 A/88 65.2 0.24
REST AREA
INTERNAL BAsIC Al7.6 73.1 0.23 B/11.1 73.1 0.34 Al74 73.1 0.23
REST AREA TO I-70 MERGE B/94 66.1 0.26 B/13.6 65.8 0.37 A/8.6 69.1 0.25
1-70 FROM REST BASIC A/8.0 74.1 025 B/11.6 74.1 0.36 INGX 74.1 0.24
AREATO SR 1
I-70TOSR 1 DIVERGE A/9.7 60.9 0.25 B/14.1 60.8 0.36 A/8.7 65.5 0.24
SR 1 INTERNAL BASIC Al75 74.1 0.23 A/11.0 74.1 0.34 Al74 74.1 0.23
SR 1T101-70 MERGE B/94 66.1 0.26 B/13.6 65.8 0.37 A/8.7 69.0 0.25
1-70 AFTER SR 1 BASIC A/82 74.1 0.25 B/11.8 74.1 0.37 A/79 74.1 0.24
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PM PEAK I-70 WESTBOUND FROM OHIO STATE LINE TO SR 1 - DELAY (SECN EH) & LOS SUMMARY TABLE
TRAFFIC YEAR BASE — EXISTING CONDITIONS 2046 — EXISTING CONDITIONS 2046 — PROPOSED CONDITIONS
SEGMENT TYPE LOS/DENSITY SPEED v/C LOS/DENSITY SPEED v/C LOS/DENSITY SPEED v/C
(PC/MI/LN) (MV/HR) RATIO (PC/MI/LN) (MI/HR) RATIO (PC/MI/LN) (MI/HR) RATIO
70w Rgg“f)“lo TO | Basic B/14.0 73.6 0.43 B/17.0 732 0.52 B/11.2 73.6 0.34
1-70 TO US 40 EB DIVERGE A/11.0 60.9 0.28 B/13.2 60.8 0.34 A/82 65.4 0.22
1-70 TO US 40 WB DIVERGE A/10.7 60.6 0.27 B/12.8 60.5 0.32 A/8.0 64.9 0.22
US 40 INTERNAL BASIC A/7.8 73.6 0.24 A/9.3 73.6 0.29 A/6.2 73.6 0.19
US40 10 1-70 MERGE B/11.7 65.9 0.32 B/14.1 65.7 0.39 B/9.0 68.6 0.26
1-70 BETWEEN US
40 AND SR 227 Basic A/10.3 72.2 0.31 B/12.4 72.2 0.37 A/82 72.2 0.25
1-70 TO SR 227 DIVERGE B/12.2 61.0 0.31 B/14.6 61.0 0.37 A/9.0 65.8 0.25
SR 227 INTERNAL BAsIC A/9.9 73.1 0.30 B/11.9 73.1 0.36 A/8.0 73.1 0.24
SR 227 101-70 MERGE B/12.0 65.1 0.32 B/ 144 64.9 0.39 B/9.1 68.6 0.26
1-70 BETWEEN SR
227 AND US 27 BAsIC A/10.6 73.1 0.32 B/12.7 73.1 0.39 A/85 73.1 0.26
1-70 TO US 27 DIVERGE B/12.9 60.2 0.32 B/15.5 60.1 0.39 A/9.6 64.4 0.26
US 27 INTERNAL BAsIC A/8.8 73.1 0.27 A/10.6 73.1 0.32 A/7.0 73.1 0.21
US 27T101-70 MERGE B/11.9 65.9 0.33 B/ 144 65.7 0.39 B/9.1 68.8 0.26
FTOBETWEENUS | 5\ g A/10.6 73.1 0.32 B/12.38 73.1 0.39 A/85 73.1 0.26
27 AND US 35
1-70 TO US 35 NB DIVERGE B/12.9 60.2 0.32 B/18.7 60.0 0.47 B/11.6 64.6 0.31
1-70 TO US 35 SB DIVERGE A/10.9 60.9 0.28 B/16.2 60.8 041 A/10.0 65.7 0.27
US 35 INTERNAL BAsIC A/8.7 72.6 0.26 B/13.0 72.6 0.39 A/8.7 72.6 0.26
US 35101-70 MERGE A/42 754 0.13 A/6.3 754 0.20 A/5.0 75.4 0.16
FTOFROMUS 3510 | g, 0 A/63 72.6 0.19 A/9.3 72.6 0.28 A/7.0 72.6 021
SCALES
1-70 TO SCALES DIVERGE A/6.1 754 0.19 A/9.0 754 0.28 A/6.7 75.4 0.21
SCALES INTERNAL BAsIC A/94 71.7 0.28 B/13.9 71.7 0.42 A/93 71.7 0.28
SCALES TO I-70 MERGE B/10.7 66.0 0.29 B/15.8 65.5 043 B/10.0 69.0 0.29
70 FROMSCALES | g, ¢ A/9.7 711 0.29 B/142 717 0.42 A/95 717 0.28
TO CENTERVILLE
17010 DIVERGE A/ll4 60.6 0.29 B/16.8 60.5 0.42 B/10.4 65.3 0.28
CENTERVILLE
CENTERVILLE
INTERNAL BAsIC A/8.5 72.2 0.26 B/12.8 72.2 0.38 A/85 72.2 0.26
CENTER%LLE TO | Merge B/10.1 66.0 0.28 B/15.0 65.6 041 B/9.5 69.0 027
1-70 FROM
CENTERVILLE TO BAsIC A/9.1 72.6 0.27 B/13.4 72.6 0.41 A/9.0 72.6 0.27
REST AREA
1-70 TO REST AREA | DIVERGE A/10.8 60.7 0.27 B/16.1 60.7 041 B/9.9 65.5 0.27
REST AREA
INTERNAL BAsIC A/8.5 73.1 0.26 B/12.8 73.1 0.39 A/85 73.1 0.26
REST AREA TO I-70 MERGE B/104 66.0 0.29 B/154 65.6 0.42 B/9.7 69.0 0.28
1-70 FROM REST BASIC A/89 74.1 027 B/13.2 74.1 0.41 A/88 74.1 027
AREATO SR 1
I-70TOSR 1 DIVERGE A/10.9 60.5 0.27 B/16.2 60.4 041 B/10.0 65.0 0.27
SR 1 INTERNAL BAsIC Al77 74.1 0.24 B/11.7 74.1 0.36 A/7.8 74.1 0.24
SR 1T101-70 MERGE B/9.7 66.1 0.27 B/14.5 65.7 0.40 A/9.2 69.0 0.27
1-70 AFTER SR 1 BASIC A/84 74.1 0.26 B/12.6 74.1 0.39 A/84 74.1 0.26

The westbound analysis shows that this segment of I-70 also performs well in the present and doesn’t
experience any major slowdowns or bottlenecks. Further, under projected traffic, no operational issues
are anticipated with this segment of I-70. The added travel lane project is projected to improve
operations to an even higher level, ensuring continued good operational performance for the whole
segment in the westbound direction.

-8-
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An additional analysis was done to determine the effects of a work zone or incident on operations.
Work zones with single lane closures were added to the HCS analysis in two locations along the
corridor. An incident that closes a single lane would likely have similar operational characteristics as
well. Operations through the work zone degrade significantly, in most cases LOS drops to E or F, and
speeds drop significantly, even below the work zone speed limit. In some cases, including a work zone
also causes similar operational issues on the upstream segment as vehicles are forced into a single lane
to pass through the work zone.

Analysis of [-70 and US 40 Interchange

The 1-70 at US 40 interchange was analyzed using HCM methodology within Synchro traffic analysis
software. Existing conditions were analyzed, as were future year conditions under anticipated traffic
growth. Finally, several proposed improvements were evaluated under anticipated future traffic
conditions, including an additional 20% traffic growth applied as a sensitivity analysis. Due to the
desire to provide space within the interchange to drop the added travel lane, only diamond interchange
forms were evaluated, and it was found that a simple diamond with traffic signal control at the ramp
terminals will provide adequate operation through the design year. Additionally, this design will allow
for modifications to be made in the future if additional traffic growth warrants the need for additional
improvements (e.g. additional turning lanes). The results of this analysis are summarized in the tables
below for each ramp terminal.

I-70 (EASTBOUND RAMP TERMINAL) AT US 40- DELAY (SEC/VEH) & LOS SUMMARY TABLE

AM PEAK HOUR PM PEAK HOUR
CONDITION TRAFFIC YEAR 1-70 US 40 US 40 1-70 US 40 US 40
RAMP EB WB RAMP EB WB
PROPOSED APPROACH LOS 2046 B A A C B A
PROPOSED APPROACH DELAY 2046 13.3 8.9 7.5 24.8 11.9 0.6
PROPOSED QUEUE (95™ PERCENTILE) 2046 45 18 22 64 21 13
PROPOSED APPROACH LOS 2046 +20% B A A D A B
PROPOSED APPROACH DELAY 2046 +20% 13.5 5.6 7.1 44.1 4.7 17.0
PROPOSED QUEUE (95™ PERCENTILE) 2046 +20% 48 20 4 116 59 65

I-70 (WESTBOUND RAMP TERMINAL) AT US 40 - DELAY (SEC/VEH) & LOS SUMMARY TABLE

AM PEAK HOUR PM PEAK HOUR
CONDITION TRAFFIC YEAR 1-70 US 40 US 40 1-70 US 40 US 40
RAMP EB WB RAMP EB WB
PROPOSED APPROACH LOS 2046 B B B B A B
PROPOSED APPROACH DELAY 2046 14.4 10.4 13.1 15.2 8.1 13.5
PROPOSED QUEUE (95™ PERCENTILE) 2046 56 40 7 66 99 10
PROPOSED APPROACH LOS 2046 +20% B A B C A C
PROPOSED APPROACH DELAY 2046 +20% 14.9 8.5 13.3 27.9 3.8 26.5
PROPOSED QUEUE (95™ PERCENTILE) 2046 +20% 63 4 13 123 34 64

The analysis results show that the proposed diamond interchange will operate well, with no operational
issues projected, even under an additional 20% traffic scenario. The longest queue expected is only
123 feet, or approximately 5 vehicles. all approaches operate at or well above LOS D, with a

-9.
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maximum approach delay of 44.1 seconds, observed only under the additional 20% traffic sensitivity
scenario. Stop control would be viable for the ramp terminals in this case, however signals are
proposed for safety reasons as US 40 is a high speed divided facility.

POTENTIAL PROJECT ISSUES

Right of way may be a concern in the northwest quadrant of the interchange, where deceleration lane
lengthening is recommended, due to the steep grade adjacent to the interchange. This may be avoided
by using retaining walls. Public opposition may occur due to the removal of the free-flowing
movements created by the existing loop ramps; however, the new configuration is not expected to add
significant extra travel time to these movements. High tension utility transmission lines currently cross
1-70 and US 40 at this interchange, with towers currently located in both loop ramp infields. Care will
need to be taken to avoid disrupting these during construction.

Please contact the Corridor Development Office should you have questions or need additional
information.

Attachment: Drawings

- 10
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PK 3419: I-70 Pavement Replacement

1.0 Project Location

This project begins on I-70 in Wayne County at a point 0.47 miles west of SR 1 (RP 136+87) and
extends easterly to an end point 7.65 miles east of SR 1 (RP 144+99).

RP Coordinates
Begin Project | 136+87 | 39°51'11.0"N 85°09'11.8"W
End Project 144+99 | 39°51'33.8"N 85°00'05.9"W

2.0 Purpose and Need

This project was initiated because the pavement along this section of roadway has reached the end of
its intended life cycle, with common deficiencies, such as joint failures, subbase failures, and edge
cracking throughout the length of the project. The purpose of this pavement replacement project is to
restore the pavement condition along the I-70 corridor and extend the service life of this roadway
another 30 years, improve the drainage system and bring the guardrail and other structures up to the
current standard. In addition, mobility has identified this section for added capacity.

This report includes relevant background data, analyses, conclusions and recommendations at
the preliminary level. This Abbreviated Engineers Report guides the ongoing environmental
succeeding design phases. The recommended alternative contained herein is intended to serve as an
initial basis for design. However, detailed analyses conducted by the designer may result in
changes to certain facets of this scoping report. Any changes to the recommended alternative
should be coordinated with the Greentield District Scoping Engineer.

3.0  Existing Conditions and Roadway History

Roadway

The project, located along 1-70 in Wayne County, begins on I-70 at a point 0.47 miles west of SR 1
and extends easterly to an end point 7.65 miles east of SR 1. According to record plans, I-70 is a
four-lane divided highway with a typical section consisting of two 12-foot wide travel lane, a 4-foot
wide inside shoulder, and a 10-foot outside shoulder in each direction. The eastbound and westbound
lanes are separated by a grassed median.

I-70 1s functionally classified as an Interstate. See Attachment I — Roadway Functional Classification
for more information. This section is part of the National Highway System (NHS) and the National
Truck Network (NTN). The roadway has a posted speed limit of 70 miles per hour for passenger
vehicles and 65 miles per hour for trucks over 13 ton. I-70 has full access control with one
interchange within the project limits at Exit 137. The terrain is flat, and the adjacent land usage is
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generally agricultural within the project limits. See Attachment B — Location Map for additional
information.

This stretch of I-70 was originally constructed in 1962 with a 10-inch reinforced cement concrete
pavement (RCCP) structure. In 1981, the concrete was overlaid with a functional hot asphalt
emulsion mix. A two-mile section from Greensfork to Mineral Springs received a partial 3-R
treatment in 1985. The entire stretch was again resurfaced in 1991 and in 2001. An HMA overlay
was again performed in 2015 under Contract R-30433 and included extensive partial and full depth
patching. The existing pavement structure is approaching its useful lifespan since it is approximately
60 years old and will continue to rapidly deteriorate and require increasingly frequent maintenance if
it is not replaced with a new full-depth pavement section.

Per the geotechnical investigation performed in 2019 (Attachment K), the following field check
observations of the pavement condition were noted:

e Minor transverse cracking was observed in the eastbound and westbound driving and passing
lanes of 1-70 throughout the project section.

e Moderate pavement distress was observed in the right wheel path of the westbound drive lane

the left wheel path of the eastbound passing lane of I-70 from approximately RP 143+50 to
144-+00 (near the I-70 westbound rest area).

The geotechnical investigation revealed an existing composite pavement section consisting of 2.00 to
9.75 inches of HMA with PCC pavement beneath ranging from 9.75 to 16.50 inches. Sand & gravel,
as well as crushed limestone was present at the base of the pavement for most driving lane core
locations with thicknesses ranging from 4.0 to 12.0 inches. For more information, refer to
Attachment K.

Drainage

Underdrains were last replaced in 2015 under Contract R-30433. The underpasses along the project
corridor are exhibiting drainage issues and should be evaluated in the design process. Ditching should
be included for roadside and median ditch lines as this was not performed under the previous overlay
projects.

The bridges and culverts that carry I-70 within the project limits are summarized in Table 1.

Table 1:
Asset Name RP Feature Crossed
170-137-04969 CEBL 137+0.858 | Martindale Creek
170-137-04969 CWBL 137+0.858 | Martindale Creek
170-139-04970 CEBL 139+0.408 | Jacksonburg Road
170-139-04970 CWBL 139+0.408 | Jacksonburg Road
170-139-04971 CEBL 139+0.778 | Plum Creek
170-139-04971 CWBL 139+0.777 | Plum Creek
170-141-04972 DWBL 141+0.147 | Greens Fork
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Asset Name RP Feature Crossed
170-141-04972 DEBL 141+0.137 | Greens Fork
Culverts Condition Rating
CV-170-089-137.13 7 — Good

CV-170-089-142.19 | 6 - Satisfactory
CV-170-089-143.12 | 6 - Satisfactory
CV-170-089-144.08 | 6 - Satisfactory

Right-of-Way

INDOT’s Research and Archive unit was contacted about the existing R/W along 1-70. Upon
investigation, R/W plans indicated that there is approximately a minimum of 100’ of Limited Access
R/W on each side of the centerline of I-70 for the entire project. See Attachment J for further details.

Utilities and Railroads

According to the INDOT Rail Crossing Locator, there are no rail crossings within the project limits.

The 811 reports the following providers along this portion of I-70:
Town of Cambridge City

Duke Energy

Frontier

Intercarrier Networks LL.C

Vectren (Richmond)

Whitewater Valley R.E.M.C.

Windstream

The providers are located overhead and below this portion of roadway. See Attachment F — Utility
Information for additional details. There are no anticipated utility relocations resulting from this
construction, as the construction will be limited to the existing roadway, public road approaches and
private drives. All construction will be within the existing ROW.

In addition to the utility providers listed above, this section of I-70 has a system of Intelligent
Transportation Systems (ITS), Road Weather Information Systems (RWIS), and Weigh-in-Motion
(WIM) sensors.

Traffic
The INDOT Traffic Count Database System (TCDS) was used to provide current and past traffic data

along I-70, from 0.47 mi W of SR 1 to 7.65 mi E of SR 1. Listed below is a summary of the results.
The AADT for 2025 and 2049 has been estimated based on a growth factor of 0.32%.
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Year | AADT | DHV-30 | K% | D% PA BC Src

2049 | 41,297

2025 | 38,249

2019 | 37,523 17,454 (47%) | 20,068 (53%)

2018 | 36,108 7 52 | 17,553 (49%) | 18,554 (51%) | Grown from 2017
2017 | 36,144 | 2,434 7 52 | 17,571 (49%) | 18,572 (51%)

2016 | 34,430 7 52 | 17,654 (51%) | 16,775 (49%) | Grown from 2015
2015 | 33,988 7 52 | 17,427 (51%) | 16,560 (49%) | Grown from 2014

Crash Information

Crash information will not be requested or addressed within this assessment.

Environmental and Historic Considerations

Des. No. 2002424

A cursory review for potential red flags was completed for the project area utilizing IndianaMAP,
National Park Service data, Indiana StreamStats, and the Indiana Historic Buildings, Bridges, and
Cemeteries (IHBBCM) Map (formerly the SHAARD Map). Environmental Red Flag Maps created as
part of this review are found in Attachment G. According to the work type for this project (Pavement
Replacement), a Programmatic Categorical Exclusion (PCE) document is warranted. Work of this
type, involving repair or replacement of the existing facility without involvement of regulated
resources, will not meet a threshold requiring further environmental documentation.

However, the project will likely require further environmental investigations, if structural work is
required within jurisdictional waters or wetlands at the location of drainage structures or within ditch
lines along the length of the project. According to Categorical Exclusion Level Thresholds, any
impacts to a jurisdictional “Waters of the U.S.” requires a Level 1 CE document. There are six ‘blue-
line’ stream environmental concerns mapped within the existing R/W or immediately adjacent to the
facility, four of which are carried under I-70 by culverts.

e Beard Run of Martindale Creek, located at approx. RP 137+17 , has a drainage area of approx.
1.195 square miles.

e College Corner Branch, located at approx. RP 142+20 , has a drainage area of approx. 0.226
square mile.

e Black Water Branch, located at approx. RP 143+13 , has a drainage area of approx. 0.216 square
mile.

e Far Run of Nolands Fork, located at approx. RP 144+08, has a drainage area of approx. 0.098
square mile.

If the project involves jurisdictional waterways, ditches, or wetlands and due to the likely area of
disturbed ground the project, the following permits may be required:
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Section 401/404 Permits— Small culvert replacement or ditch maintenance may impact
jurisdictional waters and/or wetlands, requiring a Section 401/404 permit for dredging/fill in these
features.

e Indiana Department of Natural Resources (IDNR) Construction in a Floodway Permits are not
required for College Corner Branch, Black Water Branch, and Far Run, as these waterways have
drainage areas less than 1.0 square mile. Bear Run, though greater than 1.0 square mile is less than
50.0 square mile drainage, is a state crossing and is located in a rural area. Therefore this structure
meets the Rural Bridge Exemption.

e Rule 5 — Due to work within ditches and replacement of small culverts, the project may disturb
more than 1.0 acre of ground. Therefore, a Rule 5 permit may be needed.

e [fside slopes are corrected along with the drainage improvements, and there is more than 0.5 acre

of right-of-way needed, a Level 2 CE document will be required.

The following features may also warrant further investigation, though do not pose an immediate
concern for the proposed work type, if conducted within existing R/W:

e Martindale Public Fishing Area (an IDNR property) abuts I-70 eastbound from RP 139+15 to
139+19 on the south side. This property is considered a Section 4(f) property and should be
avoided.

e Leaking Underground Storage Tank records for the southeast quadrant of I-70/SR 1, which appear
to belong to the INDOT Cambridge City Unit, maintenance facility. There is a concern of
contaminate migration, if nearby drainage improvements or excavation deeper than the existing
roadbed are proposed.

e One cemetery is noted adjacent to I-70 R/W. The Kepler Family Cemetery (CR-89-48) is located
adjacent to I-70 to the south at approx. RP 142+62.

4.0 Design Considerations

Table 2 provides a summary of the relevant design parameters:

Table 2:
Design Data I-70
Contract Number TBD
Functional Classification Interstate
District Greenfield
Sub-District Cambridge City
Beginning Reference Post 136+87
Ending Reference Post 144+99
Work Type Pavement Replacement
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Design Data 1-70

Net Length (Miles) 8.12

AADT 37,523

% Trucks, AADT 53%, 20,068

Posted Speed (MPH) 70

Crash Record N/A

Existing Pavement Type HMA/Concrete Composite
No. Lanes 2 EB,2 WB

Lane Width 12°0”

Shoulder Width 11°0” OS, 4°0” IS
Proposed Pavement Section Full Depth Reconstruction

Miscellaneous

All existing guardrail is to be replaced with MASH compliant systems. All existing guardrail is to be
replaced with MASH compliant systems. The existing side slopes appear to be non-standard in
certain locations throughout the corridor. A Level 2 design exception may be required if the
desirable slope values described in IDM Chapter 49 for freeway reconstruction cannot be achieved.
Roadside ditching should be performed along with median ditching and replacement of cable rail.
Existing drainage patterns should also be evaluated in the vicinity of the underpasses. During the
field check, ponding and silting issues were observed in the median near underpasses.

Maintenance of Traffic

The Maintenance of Traffic (MOT) for this project is guided by the Pavement Replacement
construction operation. Since I-70 is comprised of two lanes in both directions, it is anticipated that
there will be single lane closures and signage present for the directing of traffic during paving
operations. The preliminary MOT recommendation is to maintain traffic on the existing roadway
during construction. In order to maintain the existing capacity during construction, the existing
shoulders will be strengthened and temporarily widened, and crossovers should be constructed to
avoid costly delays caused by closing lanes of traffic. Construction could be phased by crossing one
lane of traffic over to the opposing side and separating opposing directions with temporary traffic
barrier. It does not appear that there are any existing crossovers that could be utilized. If interchange
access 1is not feasible, ramps should be closed using proper detour signing for alternative routes and
coordination should be conducted with local officials having jurisdiction over the affected crossroad
or street. The MOT plan will be further refined during the design process.

Per IDM Section 503-2.02, this project qualifies as a mobility significant project as determined by
federal rule. The designer shall prepare a Transportation Management Plan (TMP) for this project to
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ensure that the work zone activity and maintenance of traffic plan is integrated with project
stakeholders.

ADA Compliance.

There are no pedestrian facilities within the project limits, therefore there are no concerns regarding
ADA compliance.

Adjacent INDOT Project(s)

Programmed projects on I-70 are summarized in the following table. See Attachment H a full listing
of recent and upcoming projects.

Des # Work Type Location Letting Date
1593214 | Bridge Deck Overlay | 70 EB over Round Barn Road 10/7/2020
1593215 | Bridge Deck Overlay | 70 WB over Round Barn Road 10/7/2020
1701038 | Bridge Deck Overlay | 70 EB over N&S RR, 01.97 W US 35 10/7/2020
1701040 | Bridge Deck Overlay | 70 WB over N&S RR, 01.97 W US 35 10/7/2020
1900219 | Small Structure Pipe Lining | 1 70 | over, 3.929 E WAYNE/HENRY LINE 11/15/2023
1900184 | Replace Superstructure | 70 over PLUM CREEK, 02.44ESR 1 11/15/2023
1900185 | Replace Superstructure | 70 over PLUM CREEK, 02.44ESR 1 11/15/2023
1900137 | Replace Superstructure | 70 over SYMONDS CREEK, 03.00 W SR 1 2024 call
1900179 | Replace Superstructure | 70 over SYMONDS CREEK, 03.00 W SR 1 2024 Call
1900163 | Auxiliary Lanes | 70 at US 35 Interchange Loop Ramp from SB US 35 to EB I-70 | 2024 Call
5.0 Analysis and Alternatives

This project will provide a full-depth reconstructed pavement section including subbase, new
guardrail, underdrain, and other highway related items in accordance with INDOT Standards and
Specifications. In addition, drainage conditions in the vicinity of the underpasses should be evaluated
and improvements designed as needed to alleviate ponding issues. Median and roadside ditching
should also be considered. This analysis compared the life cycle costs of four build Alternatives: full
depth HMA, PCCP, and Continuously Reinforced Concrete Pavement (CRCP), and a Do Nothing
alternative. Detailed itemized cost estimates for each of the three build alternatives is presented in
Attachment C. A life cycle cost analysis comparing just the pavement costs only for each alternative
was also completed and can be found in Attachment D. The summary below presents the life cycle
costs for the pavement structure only for the three build alternatives. Note that the pay items used for
the purposes of life cycle cost analysis are only the major pay items prescribed by the INDOT
guidelines to be used for life cycle cost analysis.

Alternative 1: Full Depth HMA
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This Alternative would involve removing all the existing asphalt and underlying concrete and
replacing with a full depth HMA section. For the purposes of cost comparison, the following typical
section was assumed:

220 Ib/sy QC/QA HMA, 4, 76, Surface, 12.5 mm — SMA
275 Ib/sy QC/QA HMA, 4, 76, Intermediate, 19.0 mm
1155 Ib/sy QC/QA HMA, 4, 76, Base, 19.00 mm

300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm
6 in Compacted Aggregate No. 53

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

This paving Alternative would have an initial pavement cost of approximately $40,060,000. HMA
would have the lowest initial construction cost of the three Alternatives presented. The initial
construction would have an estimated lifespan of 12-15 years with joint sealing taking place every
three years. A mill and overlay operation would be required at year 15, followed by a mill and
resurface operation on a 9-year cycle following that. The present worth of Alternative 1, including
initial pavement cost and subsequent maintenance activities is approximately $48,090,000.

Alternative 2: PCCP

This Alternative would involve construction of Portland Cement Concrete Pavement for the proposed
project length. The following typical section was assumed for the full width of the roadway,
including shoulders:

QC/QA - PCCP, 14 in — 14 ft widened slab w/tied PCCP shoulders
300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm

6" Dense Graded Subbase

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

This paving Alternative would have an initial pavement cost of approximately $39,420,000. Long
term maintenance would involve a CPR construction operation at approximately year 16 and 24, a
mill and HMA overlay at approximately year 30, followed by a similar cycle of joint sealing and
repaving as described in Alternative 1. The present worth of Alternative 2, including initial pavement
cost and subsequent maintenance activities is approximately $47,320,000.

Alternative 3: CRCP

This Alternative would involve construction of Continuously Reinforced Concrete Pavement for the
proposed project length. The following typical section was assumed for CRCP:

Mainline, Inside Shoulder, & First 2 ft of OQutside Shoulder:
QC/QA — CRCP, 12.5 in

300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm
6" Dense Graded Subbase

Geotextile for Pavement, Type 1B

10
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Subgrade Treatment, Type 1B

Outside Shoulder and Ramps:

OC/QA - PCCP, 12.5 in

300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm
6" Dense Graded Subbase

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

This Alternative would carry the highest initial construction cost but could potentially demonstrate
superior long-term performance and minimal vertical movement compared to jointed PCCP due to
the reinforcing. The maintenance costs are also potentially lower than for HMA or PCCP due to less
frequent preventative maintenance activities and maintenance of traffic costs. The initial pavement
cost for CRCP would be approximately $45,730,000. When factoring in maintenance over the
pavement life cycle, the total present worth of Alternative 3 is $51,760,000.

Alternative 4: Do Nothing Alternative

The do-nothing alternative was considered and rejected, as it would not improve the conditions for
this segment of I-70 as outlined above. The do-nothing alternative does not address the Purpose and
Need; therefore, it is not considered feasible nor prudent.

6.0 Conclusions

The cost difference between Build Alternative 1, Full Depth HMA, Build Alternative 2, PCCP, and
Build Alternative 3, CRCP is less than 10%. In accordance with INDOT IDM 304-7.0, an alternate
bidding process should be used since the project is equal to or greater than 10,000 square yards
of pavement area. There may be exceptions to this criterion if a Geotechnical Report
ultimately recommends one type of pavement over the other due to on site soil
conditions or other considerations. Greenfield District recommends the CRCP option due to maintenance
and life cycle cost. It is also anticipated there will be one additional travel lane in each direction.
7.0
Changes to Proposal

The Greenfield District Scoping Engineer should be contacted if changes from this document are
determined to be necessary during a later phase of the project development, including but not limited
to scope of work or letting changes. Any desired changes should include justification for the change
and the estimated cost.
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1.0 Project Location

This Pavement Replacement project begins on 1-70 at a point 7.65 miles east of SR 1 (RP 144+99)
and extends easterly to an end point 0.62 miles west of US 27 (RP 150+52) in Wayne County.

RP Coordinates
Begin Project | 144+99 | 39°51'33.8"N 85°00'05.9"W
End Project 150452 | 39°52'16.6"N 84°53'46.4"W

2.0 Purpose and Need

This project was initiated because the pavement along this section of roadway is deteriorating, with
common deficiencies, such as various modes of cracking, age related failures, and poor rideability of
the concrete pavement. The purpose of this pavement replacement project is to restore the pavement
condition along the I-70 corridor and extend the service life of this roadway another 30 years,
improve the drainage system and bring the guardrail and other structures up to the current standard.

In addition, mobility has identified this section for added capacity.

This report includes relevant background data, analyses, conclusions and recommendations at
the preliminary level. This Engineering Assessment guides the ongoing environmental succeeding
design phases. The recommended alternative contained herein is intended to serve as an initial basis
for design. However, detailed analyses conducted by the designer may result in changes to certain
facets of this assessment. Any changes to the recommended alternative should be coordinated
with the Greenfield District Scoping Engineer.

3.0 Existing Conditions and Roadway History

Roadway

The project, located along I-70 in Wayne County, begins on I-70 at a point 7.65 miles east of SR 1
and extends easterly to an end point 0.62 miles west of US 27. According to record plans, 1-70 is a
two-lane divided highway with a typical section consisting of two 12° wide travel lane, a 4-foot wide
inside shoulder, and 10-foot wide outside shoulder in each direction. The eastbound and westbound
lanes are separated by a grassed median.

I-70 is functionally classified as an Interstate. See Attachment I — Roadway Functional Classification
for more information. This section is part of the National Highway System (NHS) and the National
Truck Network (NTN). The roadway has a posted speed limit of 70 miles per hour for passenger
vehicles and 65 miles per hour for trucks over 13 ton. [-70 has full access control with two
interchanges within the project limits at Exit 145 and Exit 149A/B. The terrain is flat, and the
adjacent land usage is generally agricultural within the project limits. See Attachment B — Location
Map for additional information.
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This stretch of I-70 was originally constructed in 1963 with a 10-inch reinforced cement concrete
pavement (RCCP) structure. The roadway was rehabilitated to 3R/4R standards in 1988. The most
recent project on this stretch was a CPR performed in 2015.

The existing concrete pavement is showing age-related distresses since it is 60 years old such as joint
failure, polishing, faulting, and cracking. The HMA shoulders are also showing reflective transverse
cracking and longitudinal joint cracking.

Drainage

Underdrain was last replaced in 2015. The underpasses along the project corridor are exhibiting
ponding issues and should be evaluated in the design process. Ditching should be included for
roadside and median ditch lines.

The bridges and culverts that carry I-70 within the project limits summarized in Table 1.

Table 1:

Right-of-Way

Asset Name RP Feature Crossed
170-145-04521 BEBL 145+0.108 | Nolands Fork
170-145-04521 BWBL 145+0.108 | Nolands Fork
170-147-02259 CEBL 147+0.069 | N&S RR
170-147-02259 CWBL 147+0.067 | N&S RR
170-147-04523 BEBL 147+0.289 | Round Barn Rd
170-147-04523 CWBL 147+0.291 | Round Barn Rd
170-148-04525 CEBL 148+0.631 | Clear Creek
170-148-04525 JCWB 148+0.641 | Clear Creek
170-149-02260 BWBL 149+0.798 | Cardinal Greenway
170-149-02260 BEBL 149+0.797 | Cardinal Greenway
170-150-04527 BEBL 150+0.110 | CR 500 E
170-150-04527 BWBL 150+0.110 | CR 500 E
170-150-04528 CEBL 150+0.688 | Whitewater River
170-150-04528 CWBL 150+0.688 | Whitewater River

Culverts

Condition Rating

CV 170-089-145.60

7 — Good

CV 170-089-149.61

6 — Satisfactory

INDOT’s Research and Archives unit was contacted about the existing R/W along [-70. Upon
investigation, R/W plans indicated that there is approximately a minimum of 100’ of Limited Access
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R/W on each side of the centerline of I-70 for the entire project. See Attachment J — Right-of-Way
Information for further details.

Utilities and Railroads

According to the INDOT Rail Crossing Locator, there are two locations in which I-70 crosses above
a railroad for this project. The Federal Crossing IDs are 958966P and 527896M and are operated by
Norfolk Southern. There are no signals, gates, signs or markings for this crossing.

The 811 reports the following providers along this portion of I-70:
Comcast Cable (Indianapolis)

Duke Energy

Frontier

In American Water

Richmond Power & Light

Richmond Sanitary District

Vectren (Richmond)

Whitewater Valley R.E.M.C.

As referenced in the Environmental and Historical Consideration portion of this assessment, the Ohio
Valley Gas Corp. possesses a 4-inch natural gas line underneath this section of I-70.

The providers are located overhead and below this portion of roadway. See Attachment F — Utility
Information for additional details. There are no anticipated utility relocations resulting from this
construction, as the construction will be limited to the existing roadway, public road approaches and
private drives. All construction will be within the existing ROW.

In addition to the utility providers listed above, this section of I-70 has a system of Intelligent
Transportation Systems (ITS), Road Weather Information Systems (RWIS), and Weigh-in-Motion
(WIM) sensors. There is also fiberoptic within the project limits.

Traffic
The INDOT Traffic Count Database System (TCDS) was used to provide current and past traffic data

along 1-70, from 7.65 mi E of SR 1 to 0.62 mi W of US 27. Listed below is a summary of the results.
The AADT for 2025 and 2049 has been estimated based on a growth factor of 0.32%.
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Year | AADT | DHV-30 | K% | D% PA BC Src
2049 | 41,957
2025 | 38,860

2019 | 38,122 18,147 (48%) | 19,974 (52%)
2018 | 36,306 7 52 | 17,929 (49%) | 18,377 (51%) | Grown from 2017
2017 | 36,343 2,398 7 52 | 17,947 (49%) | 18,395 (51%)
2016 | 34,000 7 54 | 19,029 (56%) | 14,970 (44%) | Grown from 2015
2015 | 33,563 7 54 | 18,785 (56%) | 14,778 (44%) | Grown from 2014

Crash Information

Crash information will not be requested or addressed within this assessment.

Environmental and Historic Considerations

A cursory review for potential red flags was completed for the project area utilizing IndianaMAP,
National Park Service data, Indiana StreamStats, and the Indiana Historic Buildings, Bridges, and
Cemeteries (IHBBCM) Map (formerly the SHAARD Map). Environmental Red Flag Maps created
as part of this review are found in Attachment G. According to the work type for this project
(Pavement Replacement), a Programmatic Categorical Exclusion (PCE) document is warranted.
Work of this type, within existing right-of-way and repair or replacement of the existing facility
without involvement of regulated resources, will not meet a threshold requiring further environmental
documentation.

However, the project will likely require further environmental investigations due to potential impacts
to waterway resources. There are eight ‘blue-line’ streams mapped within the existing right-of-way,
five of which are carried under I-70 by culverts. According to Categorical Exclusion Level
Thresholds, any impacts to a jurisdictional “Waters of the U.S.” requires a Level 1 CE document.
However, if there is more than 300 linear feet of stream impacts to Clear Creek (per the CE
Threshold Chart) from either the Teardrop Interchange Alternative at the I-70 and US 35 Interchange
then a Level 2 CE document is required; or if it is determined that an acre or more of wetlands
impacts and/or an Individual 404 Permit is required, then a Level 4 CE document is required. The
drainage areas for each waterway can be found below:

e Nolands Fork —49.27 square miles

e UNT of Nolands Fork — 1.23 square miles

e Lick Creek — 1.01 square miles

e UNT 1 of Clear Creek — 0.04 square mile

e Clear Creek — 1.61 square miles

e UNT 2 of Clear Creek — 0.16 square mile

e UNT of West Fork East Fork Whitewater River — 0.30 square mile
e West Fork of East Fork Whitewater River — 17.76 square miles
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Four floodplains, five National Wetland Inventory (NWI) wetland line, three impaired streams, and
multiple wetlands were also identified within or directly adjacent to the project area. Due to
involvement with jurisdictional waterways, ditches, or wetlands and likely area of disturbed ground
the project may require the following permits:

e Section 401/404 Permits- Small culvert replacement or ditch maintenance may impact
jurisdictional waters and/or wetlands, requiring Section 401/404 permits for dredging/fill in these
features.

e Rule 5 Permit may be needed, if the work extends beyond pavement, and disturbs more than 1.0
acre of ground.

e Indiana Department of Natural Resources (IDNR) Construction in a Floodway (CIF) Permit-
Work within the floodplains of UNT of Nolands Fork, Lick Creek, or the West Fork East Fork
Whitewater River may require a CIF Permit. INDR CIFs are not required for Nolands Fork as the
drainage area is less than <50 square miles, and therefore meets the rural bridge exemption. A
maintenance exemption is available for paving if it doesn’t increase the vertical profile of the road
by more than 3 inches.

e If side slopes are corrected along with the drainage improvements, and there is more than 0.5 acre
of right-of-way needed, a Level 2 CE document will be required.

The following features may also warrant further investigation, though do not pose an immediate
concern for the proposed work type, if conducted within existing right-of-way:

e Norfolk Southern Railroad was identified traversing the project area at RP-147+06. Coordination
with the railroad will be required.

¢ A 4-inch natural gas pipeline owned by Ohio Valley Gas Corp. was identified traversing the
project area. Coordination with the gas company may be required if the scope of work increases
to include excavation.

¢ One historic resource was located directly adjacent to the project area on the south side of I-70
directly west of Union Pike Road. The historic resource was identified as a house (IHSSI# 177-
536-40055) with a “Contributing” rating. Contributing resources are not normally individually
eligible for the National Historic Register of Historic Places. This historic resource may need to
be taken into consideration during project planning. The project will likely fall under the Section
106 Minor Projects Programmatic Agreement (MPPA), so long as right-of-way is not required
from a historic resource.

e [Leaking Underground Storage Tank records for Pecan Shoppe of Centerville (Agency ID 55214),
2351 North Centerville in Centerville Indiana, 237 ft. north of the proposed project area. IDEM
issued a No Further Action (NFA) on August 5, 2014.

e Brownfield site and Institutional Control Site (Agency ID 56770) at the former Carpenter
Manufacturing Company at the interchange of I-70 and U.S. Hwy 35 (1304 Rose City Blvd,
Richmond, IN). There is groundwater contamination that appears to flow away from the project
site. If excavation is required, the IDEM project manager should be contacted.

e Pentecost Airport is a private airport located 0.27 mile south of [-70 at RP-146+57. Coordination
with the airport may be required.
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e The portion of the project located east of Round Barn Rd. is located within the Urban Area
Boundary (UAB) of Richmond. Coordination with the MS4 will be required.
e Cardinal Greenways Trail traverses the project area at RP-149+80. Coordination with Cardinal

Greenways may be required.

4.0 Design Considerations
Table 2 provides a summary of the relevant design parameters:
Table 2:
Design Data 1-70
Contract Number TBD
Functional Classification Interstate
District Greenfield
Sub-District Cambridge City
Beginning Reference Post 144+99
Ending Reference Post 150+52
Work Type Pavement Replacement
Net Length (Miles) 5.60
AADT 37,295
% Trucks, AADT 50%, 19,974
Posted Speed (MPH) 70
Crash Record N/A
Existing Pavement Type HMA/Concrete Composite
No. Lanes 2 EB,2 WB
Lane Width 12°0”
Shoulder Width 11°0” OS, 4°0” IS
Proposed Pavement Section Full Depth Reconstruction
Miscellaneous

All existing guardrail is to be replaced with MASH compliant systems. The existing side slopes
appear to be non-standard in certain locations throughout the corridor. A Level 2 design exception
may be required if the desirable slope values described in IDM Chapter 49 for freeway reconstruction
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cannot be achieved. Roadside ditching should be performed along with median ditching and
replacement of cable rail. Existing drainage patterns should also be evaluated in the vicinity of the
underpasses. During the field check, ponding and silting issues were observed in the median near
underpasses.

There was an ongoing shoulder strengthening/paving operation during the field check.

Maintenance of Traffic

The Maintenance of Traffic (MOT) for this project is guided by the Pavement Replacement
construction operation. Since I-70 is comprised of two lanes in both directions, it is anticipated that
there will be single lane closures and signage present for the directing of traffic during paving
operations. The preliminary MOT recommendation is to maintain traffic on the existing roadway
during construction. In order to maintain the existing capacity during construction, temporary
shoulder widening, and crossovers should be constructed to avoid delays caused by closing lanes of
traffic. Construction could be phased by crossing one lane of traffic over to the opposing side and
separating opposing directions with temporary traffic barrier. It does not appear that there are any
existing crossovers that could be utilized. If interchange access is not feasible, ramps should be
closed using proper detour signing for alternative routes and coordination should be conducted with
local officials having jurisdiction over the affected crossroad or street. The MOT plan will be further
refined during the design process.

Per IDM Section 503-2.02, this project qualifies as a mobility significant project as determined by
federal rule. The designer shall prepare a Transportation Management Plan (TMP) for this project to
ensure that the work zone activity and maintenance of traffic plan is integrated with project
stakeholders.

ADA Compliance.

There are no pedestrian facilities within the project limits, therefore there are no concerns regarding
ADA compliance.

Adjacent INDOT Project(s)

Programmed projects on [-70 are summarized in the following table. See Attachment H for
additional information.

Des # Work Type Location Letting Date
1593214 | Bridge Deck Overlay | 70 EB over Round Barn Road 10/7/2020
1593215 | Bridge Deck Overlay | 70 WB over Round Barn Road 10/7/2020
1701038 | Bridge Deck Overlay | 70 EB over N&S RR, 01.97 W US 35 10/7/2020
1701040 | Bridge Deck Overlay | 70 WB over N&S RR, 01.97 W US 35 10/7/2020
1900219 | Small Structure Pipe Lining | 1 70 | over, 3.929 E WAYNE/HENRY LINE 11/15/2023
1900184 | Replace Superstructure | 70 over PLUM CREEK, 02.44 ESR 1 11/15/2023
1900185 | Replace Superstructure I 70 over PLUM CREEK, 02.44 ESR 1 11/15/2023
9
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1900137 | Replace Superstructure | 70 over SYMONDS CREEK, 03.00 W SR 1 2024 Call
1900179 | Replace Superstructure | 70 over SYMONDS CREEK, 03.00 W SR 1 2024 Call
1900163 | Auxiliary Lanes | 70 at US 35 Interchange Loop Ramp from SB US 35 to EB I-70 | 2024 Call

5.0 Analysis and Alternatives

This project will provide a full-depth reconstructed pavement section including subbase, new
guardrail, underdrain, and other highway related items in accordance with INDOT Standards and
Specifications. In addition, drainage conditions in the vicinity of the underpasses should be evaluated
and improvements designed as needed to alleviate ponding issues. Median and roadside ditching
should also be considered. The through lane pavement at the weight station on I-70 will also be
replaced and is included in the cost estimates. The adjacent parking lot should be patched as
necessary.

This assessment compares the life cycle costs of four build Alternatives: full depth HMA, PCCP, and
Continuously Reinforced Concrete Pavement (CRCP), and a Do Nothing alternative. Detailed
itemized cost estimates for each of the three build alternatives is presented in Attachment C. A life
cycle cost analysis comparing just the pavement costs only for each alternative was also completed
and can be found in Attachment D. The summary below presents the life cycle costs for the
pavement structure only for the three build alternatives. Note that the pay items used for the purposes
of life cycle cost analysis are only the major pay items prescribed by the INDOT guidelines to be
used for life cycle cost analysis.

Alternative 1: Full Depth HMA

This Alternative would involve removing all the existing asphalt and underlying concrete and
replacing with a full depth HMA section. For the purposes of cost comparison, the following typical
section was assumed:

220 Ib/sy QC/QA HMA, 4, 76, Surface, 12.5 mm — SMA
275 Ib/sy QC/QA HMA, 4, 76, Intermediate, 19.0 mm
1155 Ib/sy QC/QA HMA, 4, 76, Base, 19.00 mm

300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm
6 in Compacted Aggregate No. 53

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

This paving Alternative would have an initial pavement cost of approximately $31,510,000. HMA
would have the lowest initial construction cost of the three Alternatives presented. The initial
construction would have an estimated lifespan of 12-15 years with joint sealing taking place every
three years. A mill and overlay operation would be required a year 15, followed by a mill and
resurface operation on a 9-year cycle following that. The present worth of Alternative 1, including
initial pavement cost and subsequent maintenance activities is approximately $37,840,000.

10
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Alternative 2: PCCP

This Alternative would involve construction of Portland Cement Concrete Pavement for the proposed
project length. The following typical section was assumed for the full width of the roadway,
including tied PCCP shoulders with D-1 Contraction Joints spaced 15°0”:

QC/QA - PCCP, 14 in — 14 ft widened slab w/tied PCCP shoulders
300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm

6" Dense Graded Subbase

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

This paving Alternative would have an initial pavement cost of approximately $30,880,000. Long
term maintenance would involve a CPR construction operation at approximately year 16 and 24, a
mill and HMA overlay at approximately year 30, followed by a similar cycle of joint sealing and
repaving as described in Alternative 1. The present worth of Alternative 2, including initial pavement
cost and subsequent maintenance activities is approximately $37,670,000.

Alternative 3: CRCP

This Alternative would involve construction of Continuously Reinforced Concrete Pavement for the
proposed project length. The following typical section was assumed for CRCP:

Mainline, Inside Shoulder, & First 2 ft of Outside Shoulder:
OC/QA — CRCP, 12.5 in

300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm
6" Dense Graded Subbase

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

Outside Shoulder and Ramps:

QOC/QA - PCCP, 12.5 in

300 Ib/sy QC/QA HMA, 4, 76, Intermediate, OG 19.0 mm
6" Dense Graded Subbase

Geotextile for Pavement, Type 1B

Subgrade Treatment, Type 1B

This Alternative would carry the highest initial construction cost but could potentially demonstrate
superior long-term performance and minimal vertical movement compared to jointed PCCP due to
the reinforcing. The maintenance costs are also potentially lower than for HMA or PCCP due to less
frequent preventative maintenance activities and maintenance of traffic costs. The initial pavement
cost for CRCP would be approximately $34,760,000. When factoring in maintenance over the
pavement life cycle, the total present worth of Alternative 3 is approximately $39,490,000.

Alternative 4: Do Nothing Alternative

The do-nothing alternative was considered and rejected, as it would not improve the conditions for
this segment of I-70 as outlined above. The do-nothing alternative does not address the Purpose and

11
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Need; therefore, it is not considered feasible nor prudent.

1-70 at US-35 Interchange Analysis

This engineering assessment also evaluated preliminary alternatives for reconfiguring the cloverleaf
interchange at I-70 and US-35 to improve safety and mobility. INDOT Greenfield District has
previously documented unsafe merging conditions between vehicles merging onto 1-70 eastbound
from US-35 southbound and vehicles exiting 1-70 to US-35 northbound. There is an existing
auxiliary lane that acts dually as an acceleration lane for the SB to EB entrance ramp and as a
deceleration lane for traffic exiting onto the EB to NB ramp. This lane currently lacks the
appropriate acceleration distance for incoming traffic to safely merge onto I-70 eastbound. This has
resulted in an operationally inefficient and unsafe weaving condition that contributes to an elevated
Index of Crash Frequency and Cost (Attachment L) as well as an increase in Run Off Road and Same
Direction Sideswipe crashes. The INDOT mini scope prepared in 2018 proposed extending the
auxiliary lane to an appropriate distance east of the southeast loop ramp to provide adequate
acceleration distance for incoming traffic to reach highway speed. This alternative is relatively low
cost and is not expected to have a significant effect on mobility. This alternative is also supported by
AASHTO guidelines which recommends a collector distributor lane be considered for cloverleaf
interchanges if the combined exit/enter traffic volumes for adjacent segments exceeds 1,000 vehicles
per day. Based on the exhibit shown in the miniscope, it is expected that a Level 2 Design Exception
would be required for the length of the freeway acceleration lane. According to INDOT IDM Figure
48-4H, a minimum acceleration length of 1520 feet is required since the existing SB to EB ramp is
designed for 20 mph. It should be noted that these are the minimum lengths for passenger vehicles.
Since there is a high percentage of trucks utilizing this entrance ramp, IDM 48-4.02(03) recommends
contacting the Traffic Engineering Division of Corridor Development to determine if the larger
acceleration distances provided in Figure 48-4] should govern ramp design. The INDOT mini scope
is attached as Attachment M and a preliminary figure showing the proposed extension is included in
Attachment K-1. As shown in the figure, the INDOT proposed design would provide an increased
but still sub-standard acceleration length as well as insufficient merge taper.

As an alternative to the auxiliary lane extension, the EB to NB loop ramp could be removed
altogether in addition to making the improvements to the auxiliary lane discussed above. Under this
scenario, traffic exiting I-70 eastbound would share a single exit. Traffic proceeding to US-35
northbound would have a stop-controlled crossover at US-35 southbound before continuing
northbound. This alternative is relatively low cost and reduces weaving related safety issues by
decreasing the number of vehicles that are required to weave as well as improving the acceleration
distance for the southbound to eastbound vehicles. This alternative is illustrated in Attachment K-2.
This alternative also includes the auxiliary lane extension for the SB to EB entrance cloverleaf but
has been shown in Attachment K-3 with standard acceleration length and taper. With regards to the
proposed stop-controlled intersection, the EB to NB loop ramp has an existing AADT of 350. This
low volume is expected to operate efficiently at the stop controlled crossing mentioned above and is
expected to have a minimal effect on mobility through the interchange. For an overview of AADT
values for each existing ramp, see Attachment N.

An additional need was identified for improving mobility through the interchange for tractor trailers.
Due to the percentage of trucks at the interchange, alternatives were evaluated for improving the
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geometry of the interchange by eliminating the existing cloverleaf configuration. Diamond
interchange configurations were considered in order to eliminate the 20-mph cloverleaf ramps that
creates mobility issues for tractor trailers.

A teardrop roundabout interchange was considered as shown in Attachment K-3. Based on existing
AADT, left turns are expected to be relatively high during peak hours for a diamond interchange
configuration. Roundabout interchanges are considered when there is a high proportion of left-turn
flows from the off-ramps and to the on-ramps during certain peak periods, combined with limited
queue storage space on the bridge crossing, off-ramps, or arterial approaches. As compared to a
conventional signalized diamond interchange, the roundabout interchange also reduces queue length
and the number of conflict points. As compared to the existing interchange, this alternative is
expected to have an effect on mobility as travel times through the interchange will increase due to
changing from an uninterrupted free-flowing facility to a yield controlled intersection. This
alternative is expected to improve safety along I-70 by removing the cloverleaf ramps but may
increase crash rates along US 35 due to removing free-flowing conditions and potentially decrease
any high severity crash issues related to weaving along US 35. A more detailed analysis of crashes
along US 35 would be warranted to determine the exact effects on crash rates. This alternative is
relatively high cost due to the amount of pavement removal that would be required.

A diverging diamond interchange (DDI) was also considered as shown in Attachment K-4. The
advantage of a DDI compared to a conventional signalized diamond interchange include the potential
for free flowing left and right turns onto the freeway, reduced delay due to two-phase signaling, and
eliminating left turning lane storage problems for drivers wishing to enter the freeway. The effects on
mobility and safety for this interchange alternative as compared to the existing interchange are
similar to that as described for the teardrop roundabout interchange previously discussed. This
alternative is relatively high cost due to the amount of pavement removal that would be required.

Conclusions

The cost difference between Build Alternative 1, Full Depth HMA Build Alternative 2, PCCP, and

Build Alternative 3, CRCP is less than 10%. In accordance with INDOT IDM 304-7.0, an alternate

bidding process should be used since the project is equal to or greater than 10,000 square yards of

pavement area. There may be exceptions to this criterion if a Geotechnical Report ultimately

recommends one type of pavement over the other due to in situ soil conditions or other

considerations. Greenfield District recommends the CRCP option due to maintenance and life cycle cost. It is
also anticipated there will be one additional travel lane in each direction.

Changes to Proposal

The Greenfield District Scoping Engineer should be contacted if changes from this document are
determined to be necessary during a later phase of the project development, including but not limited
to scope of work or letting changes. Any desired changes should include justification for the change
and the estimated cost.

13

Des. No. 2002424 Appendix | 1-33



PK 3424: 1-70 Pavement Replacement

CONCURRENCE

Date: 1/3/2020

Doug Dagley, P.E.
CHA Consulting, Inc.

Date: 1/7/2020

Chris Moore, P.E.
INDOT, Greenfield District System Asset Owner

Date: January 3, 2020

Aschalew Aberra, P.E.
INDOT, Greenfield District Scoping Manager

Date: 1/8/2020

Amy Groff, P.E.
INDOT, Greenfield District System Asset Manager

Des. No. 2002424 Appendix |

14

1-34



PK 3424: 1-70 Pavement Replacement

Attachment K-1: INDOT Aux. Lane Extension
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Attachment K-2: Stop-Crossover Alternative
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Attachment K-3: Teardrop Interchange
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Attachment K-4: Diverging Diamond Interchange
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PURPOSE OF REPORT

The purpose of this report is to document the engineering assessment phase of project development, including all
coordination that has been completed in preparation for this road and bridge project. This document outlines the proposal
and is intended to serve as a guide for subsequent survey, design, environmental, right-of-way, and other project activities
leading to construction. The preferred alternative identified in this document is considered pre-decisional, pending the
outcome of environmental studies.

PROJECT LOCATION

This project is located within the INDOT Greenfield District along Interstate 70 (I-70) in Harrison, Center, and Wayne
Townships of Wayne County, Indiana. The roadway improvements begin approximately 1.5 miles west of the I-70/State
Road (SR) 1 interchange (R.P. 135+0.865) and end at the Indiana/Ohio State Line (R.P. 156+0.234) which is equivalent
to approximately 21-miles. The project setting is primarily rural, with a suburban area near the City of Richmond that has a
mixture of residential and commercial uses.

Additionally, two interchange modifications will be analyzed within the aforementioned project limits. These two
interchanges are located along I-70 at US 35 and US 40.

Project location map(s) are included in Appendix A.

EXISTING FACILITIES

The project setting is primarily rural, with a suburban area near the City of Richmond that has a mixture of residential and
commercial uses. There are six interchanges within the project area:

e [-70and SR 1;

e |70 and Centerville Road;

e |70 and US 35/Williamsburg Pike;

e |-70 and US 27 (locally known as Chester Boulevard);
e |-70and SR 227; and

e |70 and US 40 (also known as National Road).

Additionally, along westbound I-70, there is a rest area between SR 1 and Centerville Road, and a weigh station between
Centerville Road and US 35. Within the project area, I-70 is a divided highway classified as principal arterial freeway. The
typical cross section has two 12-foot wide travel lanes in each direction with auxiliary lanes at the interchanges, weigh
station, and rest area, and an existing 60-foot wide median. Guardrail, bridge rails, median barriers, and interchange
lighting are present throughout most of the corridor. Existing inside and outside shoulders range from 4 to 12 feet wide.

There are 47 bridges and multiple culverts included in the project area. Stormwater is primarily managed by sheet flow to
roadside ditches. Multiple streams and rivers intersect the corridor, including the Whitewater River, Martindale Creek, Dry
Branch, Greens Fork, College Corner Branch, Black Water Branch, Far Run, Nolands Fork, Plum Creek, and Clear Creek.

Pedestrian facilities are present at three locations within the project area. The Cardinal Greenway Trail crosses the project
area via an underpass west of US 27. There are sidewalk segments along US 27 south of the I-70 interchange, which
terminate at the project area boundary and do not connect to other pedestrian facilities within the project area. There is a
200-foot long sidewalk segment along US 40 which does not connect to other pedestrian facilities.

Furthermore, there are no existing noise abatement measures along this section of I-70.
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I-70 over Whitewater River (DES 2200762/220763)

The existing facility over Whitewater River is a three-span composite continuous steel beam bridge built in 1965 and last
rehabilitated in 2015. Currently the bridge has concrete railings on the deck and the approaches. The existing bridge clear
roadway width is 39-10", consisting of two 12’-0” lanes and 5’-10" inside and 10’-0” outside shoulders. The existing
structure is built on a 0.122% constant grade (per existing plans).

I-70 over Cardinal Greenway Trial (DES 2002447/2002448)

The existing facility over the Cardinal Greenway trail is a three-span composite continuous steel beam bridge built in 1960
and last rehabilitated in 2019. Currently the bridge has concrete railings on the deck and the approaches. The existing
bridge clear roadway width is 40’-0”, consisting of two 12’-0” lanes and 5’-9” inside and 10’-3” outside shoulders. The
existing structure is built on a 1000’ vertical curve (per existing plans).

I-70 over East Fork/East Fork of Whitewater River (DES 2002455/2002456)

The existing facility over East Fork/East Fork (E. Fk./E. Fk.) of Whitewater River is a five-span composite continuous steel
beam bridge built in 1959 and widened in 1990. Currently the bridge has concrete railings on the deck and the approaches.
The existing bridge clear roadway width is 39’-4”, consisting of two 12’-0” lanes and 4’-8” inside and 10’-8” outside
shoulders. The existing structure is built on a 0.52% constant grade (per existing plans).

I-70 over Access Road (DES 2002484/2002485)

The existing facility over Access Rd. is a three-span composite continuous steel beam bridge built in 1959 and widened in
1997. Currently the bridge has concrete railings on the deck and the approaches. The existing bridge clear roadway width
is 40’-7”, consisting of two 12’-0” lanes and 5’-11" inside and 10’-8” outside shoulders. The existing structure is built on a
1000’ vertical curve (per existing plans).

Remaining Rehabilitation and Preventive Maintenance Bridges

For discussions regarding the existing facilities of the bridges scoped for rehabilitation or preventive maintenance, please
refer to their respective inspection reports.

The I-70 corridor uses multiple methods to perpetuate the existing drainage patterns and needs. The mainline utilizes
ditches in both the median and outside grading limits to control flow. In addition to the ditches in the median, inlet
structures and outlet pipes collect the runoff and redistribute the water to the outside ditch line. A total of 86 culverts have
been located all varying in shape, size, and material. A table summary of the culverts can be found in Appendix B. There
are two legal drains crossing under |-70 which are identified as Russell Ditch (CV [70-089-145.60) and O’Brien Ditch (CV I-
70-089-147.41).

The project’s existing drainage limits fall into the purview of three different entities: INDOT (Greenfield District), City of
Richmond, and Wayne County Surveyors Office.

One railroad crossing is located within the I-70 project area. This is a grade-separated crossing that carries I-70 over a rail
line operated by Norfolk Southern (NSRR). The existing facility over Norfolk Southern RR (NSRR) is a three-span composite
continuous steel beam bridge built in 1959 and was widened in 2000. Currently the bridge has concrete railings on the
deck and the approaches. The existing bridge clear roadway width is 39-0%2”, consisting of two 12’-0” lanes and 4’-8%4”
inside and 10’-3%4” outside shoulders. The existing structure is built on a 1500’ vertical curve (per existing plans).
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Queuing Due to Maintenance of Traffic: Excessive queuing occurs on I-70 when there are lane closures due to crashes,
maintenance work, and other events. Lane closures on this four-lane section of I-70 result in traffic back-ups beyond INDOT
policy limits. The Indiana Highway Congestion Policy (IHCP) defines acceptable queuing at interstate work zones, based on
the length of the queue and the time it remains in place. According to INDOT’s 2022 |-65 and I-70 Safety and Mobility
Needs Summary, on about 85 percent of the I-70 four-lane sections, a lane closure will result in queues beyond INDOT
policy limits more than 50 percent the time. Work zones requiring lane closure are common since routine maintenance is
required on I-70. INDOT’s queue analysis tool was used to identify expected queues from closing one lane in each direction
on four-lane segments of I-70. The queue analysis determined that the traffic backups exceed INDOT’s policy limits 98 to
100 percent of the time within the project area. It is important to note that work zone lane closures are only allowed at
night. The queue analysis is equally applicable for crashes and other incidents where lane closure is required.

Travel time reliability for trucks is also a concern on I-70. The Indiana Multimodal Freight Plan Update 2018 assessed truck
travel time reliability (TTTR), which is an indicator of a highway system’s ability to consistently meet demand for travel. The
TTTR index (TTTRI) is a measure of how much additional time shippers must plan for in order to arrive on-time 95 percent
of the time. FHWA defines TTTRI as “the consistency or dependability in travel times, as measured from day-to-day and/or
across different times of day”. Federal performance measures require states to report the worst TTTI across five times of
day. The segment of I-70 through Richmond is documented as unreliable in the Multimodal Freight Plan.

The purpose of the Revive |-70 project is to:

e Restore the pavement to extend the service life of these sections of roadway to at least 30 years, and provide a
ride quality with an IRI of at least 95 in/mi;

e Correct geometric deficiencies to meet current IDM standards;

e Reduce the frequency and severity of crashes;

e Fulfill state and federal long-range plans for increasing mobility; and

e Improve truck travel time reliability.

ALTERNATIVE & ANALYSIS

Revive I-70 Richmond in Wayne County will be divided into three contracts, per direction from INDOT’s PMG dated March
31, 2023. Contract 1 will be from 0.8 miles west of US 35 to the IN/OH State Line (approximately 8 miles). Contract 2 will
be from the Whitewater River Bridge, approximately 1.5 miles west of SR 1, to 7.5 miles east of SR 1 (approximately 8.7
miles). Contract 3 will be from 7.5 miles east of SR 1 to 0.8 miles west of US 35 (approximately 3.7 miles).

Below is a summary of the scope of work for each contract:

1) Contract 1:
a. Pavement replacement, added travel lane in the median, and concrete median barrier for entire length
b. Alternate bid will be used for Continuously Reinforced Concrete Pavement “CRCP” and Perpetual Hot Mix
Asphalt “PHMA”
c. Pavement patching within the limits of Contract 3
d. Letting of February 2024.
2) Contract 2:
a. Two pavement treatment types will be considered based on the bid results from contract 1
i. Pavement replacement, added travel lanes in the median, and concrete median barrier for the
entire length with alternate bid of CRCP or PHMA
ii. Pavement rehabilitation of the existing travel lanes to achieve pavement life extension of 25-30
years, in addition to:
1. Full depth shoulders of sufficient width in order to maintain 2 lanes of traffic in each
direction during construction
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2. A widening inside shoulder
3. Drainage improvements necessary to promote positive drainage
b. All currently scoped bridge work (including widening of the inside)
c. An anticipated Letting of September 2024
3) Contract 3:
a. Scope of services will match contract 2
b. Procurement type TBD based on development needs
c. Letting will either be 2026 or 2027

Alternatives considered for Revive I-70 were presented in the Abbreviated Engineers Report Pavement Replacement with
Added Travel Lanes dated July 13, 2020. A no-build alternative and three build alternatives were evaluated. The build
alternatives would provide a full-depth reconstructed pavement section including subbase, new guardrail, underdrains,
and other highway related items in accordance with INDOT Standards and Specifications.

The “build” alternatives include: reconstructing and widening I-70; analyzing with the possibility of reconfiguring the I-70
and US 35/Williamsburg Pike and I-70 and US 40 interchanges; modifying acceleration/deceleration lengths of the ramps
at the other four interchanges, weigh station, and rest area; replacing the I-70 bridges over East Fork Whitewater River;
and updating drainage to meet INDOT and local requirements. Additionally, existing lighting, sighage, and guardrail/barrier
systems would be upgraded.

The work for this project will mostly be contained within the existing, previously disturbed right-of-way (ROW), but there are
a couple locations which will require the acquisition of ROW.

The maintenance of traffic is expected occur in several phases with an anticipated five (5) mile long maximum length work
zone. Three (3) alternatives will be considered and provided in the draft Transportation Management Plan (TMP) included
with the final submittal package; however, will be designed and detailed by the Design Build Teams. At least two travel
lanes in each direction of I-70 will be maintained at all times. Short-term ramp and local road closures are expected to
occur during construction.

Roadway

The proposed scope of work is provide an added travel lane, in each direction, in the median and to close the median with
a widened inside 14’ shoulder and concrete median barrier. The existing pavement will be removed and replaced by two
pavement alternatives. The mainline (travel lane) pavement and shoulder pavement types will be determined through the
use of alternative bid and based on the contracts’ scope as stated in the above section.

The ramps located at the following interchanges: SR 1, the rest area, Centerville Rd, the weigh station, US 35, US 27, SR
227, and US 40 will be reconstructed up to the gore nose at a minimum. Final design will determine the exact limits of
ramp construction. It is anticipated that existing HMA ramps will be mill-and-overlayed while existing concrete ramps will
be patched.

Drainage

The proposed drainage will involve new inlets and storm sewers along the closed median barrier, that will outlet to the
outside ditch. In specified locations, the outside ditch will be regraded to provide positive drainage. Detention areas will be
added in the infield areas and ditches for the increase in impervious area. No detention will be allowed in the median,
however, there may be locations for in-line detention under the outside shoulders. The existing culverts will be replaced
with new culverts unless otherwise specified in the scope of services. A list of the existing culverts and the recommended
proposed changes can be found in Appendix B.

INDOT maintenance and construction has identified drainage issues within the I-70 and US 35 interchange that is also
affecting the condition of pavement. Regrading and additional culverts are anticipated within the interchange to correct
the drainage patterns and to carry water away from the roadway pavement.

There are two legal drain outfalls for the project, Russell Ditch and O’'Brien Ditch. The detention design for the outfalls will
be required to be approved by the Wayne County Drainage Board.

Engineer’s Report - I-70 Pavement Replacement Design Build in Wayne County 20

Des. No. 2002424 Appendix | 1-47



I-70 Mainline

I-70 is classified as a Rural/Urban Freeway within the limits of this project. Mainline I-70 will be designed in accordance
with the Indiana Design Manual (IDM) Chapter 40-6.01(02) and IDM Figure 53-1 Geometric Design Criteria for Freeways
(4R Project). In addition, design will conform to INDOT’s standard details, specifications, policies, and procedures in U.S.
Customary Units. Current INDOT design criteria will also be used for design of the ramp modifications where required. All
remaining level one design requirements will be incorporated into the Scope of Services. The proposed design criteria for
mainline I-70 is included in Appendix E.

The cross-sectional elements for the I-70 typical section will consist of a concrete median barrier, a 14 foot inside shoulder
(12 foot shoulder with a 2’ barrier offset), 3-12 foot travel lanes, and a 12 foot outside shoulder. Per IDM Design Memo
17-02, a minimum 1-foot offset will be allowed based on the fact the project will be utilizing a 12 foot outside shoulder.
The intent for this project is to utilize two slightly different typical sections with the only difference being a crown shift for
approximately the first 4 miles of the project. The design speed and posted speed for I-70 is 70 mph.

US 35

US 35 is classified as a Principal Arterial (Suburban) Highway. The existing roadway consists of two lanes in both the
Northbound and Southbound directions with a grass median dividing traffic. The typical section for both NB and SB consists
of 2-12’ lanes, 10’ right shoulder, and 4’ left shoulder. US 35 also consists of auxiliary lanes and ramp junctions to provide
free-flow access to Interstate 70. The posted speed for the roadway is 45 mph.

The proposed design criteria for US 35 are included in Appendix E.

US 40

US 40 is classified as a Principal Arterial (Suburban) Highway. The existing roadway consists of two lanes in both the
Eastbound and Westbound directions with a grass median dividing traffic. The existing typical section consists of 2-12’
lanes, 10’ right shoulder, and 4’ left shoulder. The corridor also consists of turn lanes, auxiliary lanes, and ramp junctions
to provide full access to the interchange with Interstate 70. The posted speed for the roadway is 45 mph.

The proposed design criteria for US 40 are included in Appendix E.

The following Level 1 Design Exceptions have been identified for I-70 within the Project Limits:

e |-70 EB/WB Outside Shoulder Width near the US 40 Bridges

e |-70 EB/WB Inside Shoulder Width near the US 40 Bridges

e |-70 EB/WB Superelevation Rate near the US 40 Bridges and Ohio State Line

e |-70 EB/WB Superelevation Transition Rate near the US 40 Bridges and Ohio State Line
e |-70 EB/WB Travel Lane Cross-Slope near the US 40 Bridges

e Horizontal Stopping Sight Distance for Maintenance of Traffic

The level 1 design exceptions are required because the existing I-70 over US 40 bridges are remaining in place, and
therefore, I-70 will need to tie into the existing structures. Maintaining the existing bridge conditions affects the travel lane
cross slopes, shoulder widths, and superelevation transition rates. The final horizontal curve on I-70 extends into Ohio,
but the proposed work is to occur with IN State limits. As the proposed construction will not extend beyond the Ohio Border,
the existing curvature and substandard superelevation rate will need to be maintained.
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The following Level 2 Design Exceptions (see appendix F for supporting documentation) have been identified for design
elements within the Project Elements:

e Minimum Grade for Drainage

e |-70 EB/WB Bridge Railing Test Level at the US 40 Bridges

e Maintaining existing side slopes and clear zone deficiencies along I-70 and ramps

The design exceptions listed above will have a formal submittal which will identify the justification for each design
exception.

I-70 and US 35

The alternatives considered and analyzed for the I-70 and US 35 Interchange are described below.
No-Build

The I-70 and US 35 No-Build Alternative consists of the following characteristics:

Figure 5: US 35 No Build Alternative

Northbound US 35

Existing northbound US 35, from Enterprise Drive to Flatley Road, is part of a divided highway consisting of two lanes. There
is one entrance ramp and two exit ramp movements which branch off northbound US 35. The first ramp movement is the
exiting ramp to eastbound I-70. The second movement in an entrance from eastbound I-70 that merges with US 35 just
south of the bridge over I-70. A third movement is a semi-directional ramp which includes a flyover bridge over southbound
US 35 and directs traffic from northbound US 35 to westbound I-70. Northbound US 35 also includes an option lane
allowing vehicles traveling in the middle lane of the three-lane configuration to either go left and take the exit ramp to
westbound I-70 or continue heading north along US 35.
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Southbound US 35

Existing southbound US 35, from Enterprise Drive to Flatley Road, is part of a divided highway consisting of two lanes. An
auxiliary lane, is added between the two loop ramps. There are two ramp movements which branch off southbound US 35.
The first ramp movement is the exiting ramp which delivers traffic from southbound US 35 to westbound I-70. The second
movement is a loop ramp which directs traffic from southbound US 35 to eastbound I-70.

Eastbound I-70

Existing eastbound I-70 carries two lanes of traffic up to the I-70 and US 35 Interchange. A parallel ramp lane exit opens
just past the Clear Creek Bridge and directs traffic from eastbound I-70 to southbound US 35. A little further east, the
southbound US 35 loop ramp merges with the I-70 traffic and creates a short (840’) auxiliary lane to the exiting loop ramp
for eastbound I-70 to northbound US 35. Within the shortened auxiliary lane, a weaving condition exists between vehicles
trying to enter and exit I-70. Further to the east and a parallel ramp from northbound US 35 merges with |-70 before
dropping and continuing to normal traffic.

Westbound I-70

Existing westbound I-70 carries two lanes of traffic up to the I-70 and US 35 Interchange. At the far eastern end of the
interchange, a parallel ramp lane opens up for traffic exiting westbound I-70 and heading to northbound US 35. Just past
the southbound US 35 bridge, a loop ramp exit lane begins allowing for traffic to exit and head to southbound US 35. Due
to the proximity of the southbound US 35 bridge abutment, the ramp lane length is shortened (approximately 250 feet),
and a proper deceleration length is not provided. Further to the west, a parallel multi-lane ramp from southbound US 35
merges with I-70 before it becomes an auxiliary lane used for the weigh station.

Summary

The US 35 No-Build Alternative will maintain its current level of traffic operations equating to a LOS C but does not address
the geometric and safety deficiencies associated with this interchange. As stated in the above text and in the crash analysis
section of this report, there is a weaving movement between the entering and exiting loop ramps for Eastbound I-70, which
will remain and has been proven to have a higher rate of crashes compared to the rest of the interchange and surrounding
area. Regarding the geometric deficiencies, all the ramp movements do not geometrically conform to INDOT’s standard,
especially in terms of the gore lengths and ramp divergences. Additionally, the acceleration and deceleration lengths for
the loop ramps are not being corrected to meet INDOT’s current design standards and to provide the necessary distance
(acceleration minimum length of 600 feet, deceleration minimum length of 800 feet) to safely exit or enter I-70.
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Alternative 1: Acceleration/Deceleration Ramp Lane Modifications

The I-70 and US 35 Acceleration/Deceleration Ramp Lane Modifications Alternative consists of the following
characteristics:

Figure 6: US 35 Acceleration/Deceleration Ramp Lane Modification Alternative

Northbound/Southbound US 35

There is no change for the northbound and southbound US 35 movements compared to the No Build Option above.
Eastbound I-70

Eastbound |-70 matches the aforementioned “No Build Alternative” discussion except for one modification, the
acceleration length, of approximately 300 feet, will be added to the merging loop ramp coming from US 35 southbound.
The added length will extend beyond the exiting loop ramp for eastbound I-70 to northbound US 35.

Westbound I-70

Westbound I-70 will be modified by introducing a dual lane collector-distributor (CD) road to guide and eliminate weaving
between the exiting |-70 traffic when trying to access US 35. The barrier separated CD roadway will provide proper
deceleration lengths and meet INDOT'’s design standards for both exiting ramps. Additionally, the existing northern slopes
walls for the SB and NB bridges for US 35 over I-70 will be removed and replaced with new cut walls.

Summary

The US 35 Ramp Modification Alternative addresses only a few of the operational, geometric, and safety deficiencies
associated with this interchange. The geometric design of the remaining ramps untouched by the modification do not
conform to INDOT’s standard. A weaving movement coupled with the limited deceleration length between the entering and
exiting loop ramps from Eastbound I-70 will remain and has been proven to have higher rate of crashes compared to the
rest of the interchange and surrounding area.

The interchange modification does correct some of the current deficiencies. The WB I-70 exiting ramps will have a new ‘CD’
lane created providing the necessary lengths required to decelerate and add an element of safety. The acceleration length
for the Eastbound I-70 entrance ramp will be extended by having additional pavement constructed just beyond the exit
loop ramp. With the proposed changes, the interchange traffic operations will improve from a LOS C to a LOS B.
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Alternative 2: Diamond Interchange with Roundabout Termini

The I-70 and US 35 Diamond Interchange with Roundabout Termini consists of the following characteristics:

Figure 7: US 35 Diamond Interchange with Roundabout Termini

Northbound US 35

Northbound US 35 carries two lanes of traffic to a tear-drop style roundabout intersection at the southern end of the
interchange. As the lanes approach the roundabout, the right lane turns into an exit only by-pass (slip lane) directing traffic
to eastbound I-70. The slip lane provides a logical merge for the right northbound lane; otherwise a merge before the
roundabout is required. The left lane will direct traffic to a single lane circulating roadway where traffic is given the option
of continuing north along US 35 or taking the exit ramp to reach westbound I-70 when it reaches the northern roundabout
intersection of the interchange. Northbound US 35 will continue with a single lane and tie-in to the existing condition.

Southbound US 35

Existing southbound US 35 carries a single lane of traffic from the truck stop on the northern end, which will be directed to
a tear-drop style roundabout intersection at the northern end of the interchange. The existing second lane will be
eliminated. At the roundabout, the single lane will be given the option to take the exit to reach westbound I-70 or travel
through before reaching the next roundabout intersection at the southern end. At the southern end, southbound traffic will
be given the option of continuing south or taking the exit ramp to reach eastbound I-70. Southbound US 35 will add an
extra lane just south of the roundabout and carry those two travel lanes before tying into the existing configuration of US
35.

Eastbound I-70

Eastbound I-70 carries three lanes of traffic up to the I-70 and US 35 Interchange. There are two ramp access points along
this segment of I-70. At the western end of the interchange, a parallel ramp lane exit opens and directs traffic from
eastbound I-70 to US 35 where a tear-drop roundabout style intersection will further control. At the eastern end of the
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interchange, a parallel entrance ramp from US 35 will merge with eastbound I-70 before dropping and following normal
conditions.

Westbound I-70

Westbound I-70 carries three lanes of traffic up to the I-70 and US 35 Interchange. There are two ramp access points along
this segment of I-70. At the eastern end of the interchange, a parallel ramp lane exit opens and directs traffic from
westbound I-70 to US 35 where a tear-drop roundabout style intersection will further control. At the western end of the
interchange, a parallel entrance ramp from US 35 will merge with westbound |-70 and turn into an auxiliary lane before
providing an exit to the weigh station.

Summary

The US 35 Diamond Interchange with Roundabouts allows for the interchange to be fully reconstructed (excluding the US
35 southbound bridge) and decrease the amount of assets located in this area. The ramps will be designed to meet INDOT’s
design standards, and the existing loop ramps will be completely removed. Based on the traffic analysis it was determined
a single lane is sufficient based on current growth rate projections for 30+ years. With this determination, the existing US
35 bridge can be reused with minor widening. The reconstruction will also provide pedestrian facilities for this location. A
LOS B will be provided at this interchange based on the reconstruction.

Alternative 3: Diamond Interchange with Signal Termini

The I-70 and US 35 Diamond Interchange with Signal Termini consists of the following characteristics:

Figure 8: US 35 Diamond Interchange with Signals

Northbound US 35

Northbound US 35 will maintain two lanes of traffic, similar to the existing conditions, which will be directed to signalized
intersection at the southern end of the interchange. As the lanes approach the signal, the right lane turns into a right turn
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exit only lane and will direct traffic to eastbound I-70 entrance ramp. The left lane (thru movement) will continue heading
north before reaching the next signalized intersection as part of the new interchange. A Left turn lane will be provided in
between the two signalized intersections allowing traffic to turn left onto the westbound I-70 entrance ramp. Northbound
US 35 will continue with a single lane and tie-in to the existing condition.

Southbound US 35

Southbound US 35 carries a single lane of traffic which will be directed to a signalized intersection at the northern end of
the interchange. At the intersection, a right turn lane will be added allowing for southbound traffic to turn right onto the
exiting ramp to reach westbound I-70. The left lane (thru movement) will continue heading south before reaching the next
signalized intersection as part of the new interchange. A Left turn lane will be provided in between the two signalized
intersections allowing traffic to turn left onto the eastbound I-70 entrance ramp. Southbound US 35 will add an extra lane
just south of the signal and carry those two travel lanes before tying into the existing configuration of US 35.

Eastbound I-70

Eastbound I-70 carries three lanes of traffic up to the I-70 and US 35 Interchange. There are two ramp access points along
this segment of I-70. At the western end of the interchange, a parallel ramp lane exit opens and directs traffic from
eastbound 1-70 to US 35 where a signalized intersection will further control. As the ramp reaches the signalized
intersection, right turn and left turn lanes will be provided. At the eastern end of the interchange, a parallel entrance ramp
from US 35 will merge with eastbound I-70 before dropping and following normal conditions.

Westbound I-70

Westbound I-70 carries three lanes of traffic up to the I-70 and US 35 Interchange. There are two ramp access points along
this segment of I-70. At the eastern end of the interchange, a parallel ramp lane exit opens and directs traffic from
westbound |-70 to US 35 where a signalized intersection will further control. As the ramp reaches the signalized
intersection, right turn and left turn lanes will be provided. At the western end of the interchange, a parallel entrance ramp
from US 35 will merge with westbound I-70 and turn into an auxiliary lane before providing an exit to the weigh station.

Summary

The US 35 Diamond Interchange with signals allows for the interchange to be fully reconstructed and decrease the amount
of assets located in this area. The ramps will be designed to meet INDOT’s design standards, and the existing loop ramps
will be completely removed. Based on the traffic analysis it was determined a single lane is sufficient based on current
growth rate projections for 30+ years. A new bridge structure will be constructed providing a single lane of traffic for both
northbound and southbound US 35, in addition to, a dedicated left turn lane at each intersection. The reconstruction can
also accommodate pedestrian facilities. A LOS B will be provided at this interchange based on the reconstruction.

Recommended Alternative

Alternative 1 (acceleration/deceleration ramp modifications) is the recommended alternative for the I-70 and US 35
interchange (based on INDOT’s direction on 3/28/2023). A Decision Matrix was developed to aid in the decision process
with INDOT and the project team. Refer to Appendix G for the I-70 and US 35 Decision Matrix. Several factors were
considered when recommending the alternative.

Level of Service (LOS): The LOS for Alternative 1, for the design year (30 years), is an acceptable LOS of B. When identifying
the LOS, the lowest service level of all the movements was selected. All the movements were either “B” or “A.” Please refer
to the “Traffic Analysis” section of the report and Appendix C for traffic analysis details.

Cost:

e No-build: $7.6M

e Alternative 1: $11.7M
e Alternative 2: $22.5M
e Alternative 3: $26.8M

Cost items to note:
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e Refer to Appendix G for cost additional information

e The costis in 2023 dollars. INDOT will apply inflation to the construction amounts

e A contingency of 25% was applied at the end for miscellaneous items.

e Many of the Lump Sum items (such as construction engineering, clearing of R/W, etc.) are already included in the
cost of the mainline work and therefore not added in again.

e All alternatives utilized pavement areas that included the ramps and US 35. I-70 pavement was not included
because that pavement is due to be replaced regardless of the alternative selected, and the project team felt
comparing only the ramps and US 35 would provide the most accurate side by side comparison of the interchange
types.

o Traffic items, such as signage, markings, lighting, is scoped to be replaced as part of the overall contract, and
therefore not included in the alternative costs.

Asset Management: The existing pavement and bridges within the US 35 interchange is in “good” condition. The two
structures over I-70 have the next “major work” programmed for 2050 and the bridge over US 35 is scheduled for a painting
and overlay in 2035. The ramp roadways are not scoped for work in the next 20 years. Due to the “good” condition of the
existing interchange, it was deemed unnecessary to replace, or remove, all the existing infrastructure. Please refer to
Appendix G for the bridge and pavement life cycle costs.

Safety: For the I-70 and US 35 interchange, the EB traffic experiences a crash rate that is higher than a “typical” interstate
interchange due to the weaving movement between the loop ramps and mainline. Alternative 1 proposed to modify the
acceleration distance for the SB US 35 to EB |-70 ramp by lengthening it an extra 300 feet. As an added benefit, the WB I-
70 to SB US 35 ramp will be modified and placed behind a barrier to allow for the deceleration distance to be safely
lengthened before accessing the loop ramp. These two proposed features should help reduce the number of crashes within
the interchange. Please refer to the “Safety Analysis” section of the report and Appendix C for safety analysis details.

Previously Dismissed Concepts

Any concept dismissed was at the direction of INDOT which took place during the bi-weekly task force meetings or during
the framework/alternative analysis meetings. The information below provides further details regarding the dismissed
alternatives.

All the options listed below were eliminated based on the reasoning of being “hybrid” fixes resulting in a mixed-matched
design of existing and proposed elements which INDOT deemed against their intent for this interchange.

- US 35 Southbound to I-70 Eastbound Fly Under Ramp

- US 35 Southbound to I-70 Eastbound Ramp and US 35 Northbound At-Grade Intersection
- US 35 Southbound to I-70 Eastbound Fly Over Ramp

- US 35 Diverging Diamond Interchange (DDI)

- US 35 Roundabout Intersections at Existing Ramp Terminals

- US 35and I-70 PARCLO-AB

Based on the traffic analysis and being able to utilize a single lane in each direction, the alternative Single Roundabout
Interchange was also dismissed.
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I-70 and US 40

The alternatives considered and analyzed for the I-70 and US 40 Interchange are described below.
No-Build

The I-70 and US 40 No-Build Alternative consists of the following characteristics:

Figure 9: US 40 No Build Alternative

Eastbound US 40

Existing eastbound US 40, from Elmhurst Dr./Eaton Pike to the first full access commercial drive, is part of a divided
highway consisting of two lanes. There are four ramp access points which interact with eastbound US 40, in addition to a
signalized intersection just west of the first ramp junction. The first access point is for the exiting ramp from eastbound US
40 to eastbound I-70. The second access point is for the left turning movement from westbound US 40 to eastbound I-70.
Approximately 350 feet from the second access point is the third which is for the loop ramp directing traffic from eastbound
I-70 to eastbound US 40. A left turn bay is also introduced just under the I-70 bridges for vehicles exiting eastbound US 40
and entering westbound I-70. The final access point is for the parallel entering ramp for traffic leaving westbound I-70.

Westbound US 40

Existing westbound US 40, from Elmhurst Dr./Eaton Pike to the first full access commercial drive, is part of a divided
highway consisting of two lanes. There are four ramp access points which interact with westbound US 40, in addition to, a
signalized intersection just west of the last ramp junction. The first access point is for the exiting ramp from westbound US
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40 to westbound I-70. The second access point is for the left turning movement from eastbound US 40 to westbound I-70.
Approximately 350 feet from the second access point is the third which is for the loop ramp directing traffic from westbound
I-70 to westbound US 40. The final access point is for the entering ramp for traffic leaving eastbound I-70 which turns into
a right turn movement at the signalized intersection. Two left turn bays are also provided along this corridor. One is
introduced just under the I-70 bridges for vehicles exiting westbound US 40 and entering eastbound I-70, and the other is
introduced for the signalized intersection at the western limits.

Eastbound I-70

Existing eastbound I-70 carries two lanes of traffic up to the I-70 and US 40 Interchange. There are three ramp access
points along this segment of I-70. A parallel ramp lane exit opens and directs traffic from eastbound I-70 to westbound US
40. A parallel ramp lane is provided before the exit loop ramp for traffic leaving eastbound I-70 and heading to eastbound
US 40. Towards the southern end of the interchange footprint right before the Ohio Border, a parallel entrance ramp from
US 40 (carrying both eastbound and westbound traffic) merges with I-70 before dropping and continuing to normal
conditions.

Westbound I-70

Existing westbound I-70 carries two lanes of traffic up to the I-70 and US 40 Interchange. There are three ramp access
points along this segment of I-70. On the Ohio state side just before the border, a parallel ramp lane exit opens and directs
traffic from westbound I-70 to eastbound US 40. A parallel ramp lane is provided before the exit loop ramp for traffic leaving
westbound |-70 and heading to westbound US 40. Towards the northern end of the interchange footprint, a parallel
entrance ramp from US 40 (carrying both eastbound and westbound traffic) merges with |-70 before dropping and
continuing to normal conditions.

Summary

The US 40 No-Build Alternative will maintain its current level of traffic operations equating to a LOS C but does not correct
any of the geometric and safety deficiencies associated with this interchange. As identified in the crash analysis section of
the report, the US 40 interchange has a higher rated ICF and ICC compared to other similar locations in the state and the
surrounding area which would not be addressed with the no-build alternative. All the ramp movements do not geometrically
conform to INDOT'’s current design standards, especially in terms of the gore lengths and ramp divergences. Also, the
acceleration and deceleration lengths for the ramps are inadequate as they do not meet INDOT’s current standard
minimum lengths (acceleration minimum length of 600 feet, deceleration minimum length of 800 feet).
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Alternative 1: Diamond Interchange with Roundabout Termini

The I-70 and US 40 Diamond Interchange with Roundabout Terminals consists of the following characteristics:

Figure 10: US 40 Diamond Interchange with Roundabouts

Eastbound/Westbound US 40

Similar to the existing condition, eastbound and westbound US 40 carries two lanes of traffic up to the I-70 and US 40
Interchange. The two travel lanes will be directed to a tear-drop style roundabout intersection at each termini of the
interchange, allowing for yield controlled movements to access the eastbound and westbound I-70 single lane ramps and
to continue along US 40. With maintaining the two lanes along US 40 and proposing single lane exit and entrance ramps,
the roundabouts will be designed as a 2+1 configuration.

Eastbound I-70

Eastbound I-70 carries three lanes of traffic up to the I-70 and US 40 Interchange. There are two ramp access points along
this segment of I-70. At the northern end of the interchange, a parallel ramp lane exit opens and directs traffic from
eastbound I-70 to US 40 where a tear-drop roundabout style intersection will further control. The third travel lane drops
beginning at/near the end of the existing bridge over US 40 and will end before the gore of the entrance ramp coming from
US 40. Before the IN/OH State Line, a parallel entrance ramp will merge with eastbound I-70 and will carry into Ohio before
dropping and following normal conditions.
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Westbound I-70

Westbound |-70 carries two lanes of traffic up to the I-70 and US 40 Interchange with a third being added within the
interchange limits. There are two ramp access points along this segment of I-70. At the southern of the interchange (and
Ohio Border), a parallel ramp lane exit opens and directs traffic from westbound I-70 to US 40 where a tear-drop roundabout
style intersection will further control. The third travel lane is added just past the gore of the exiting ramp lane and will be
fully available to use before reaching the existing bridge over US 40. At the northern end of the interchange, a parallel
entrance ramp will merge with westbound |-70 before dropping and converting to normal conditions.

Summary

The US 40 Diamond Interchange with Roundabouts (2+1 configuration) allows for the interchange to be partially
reconstructed, decreases the number of access point by removing the loop ramps, and maintains the existing bridge
structures. The ramps will be designed to meet INDOT’s design standards. The proposed alternative also allows for the new
ramps to be constructed closer to the interchange increasing the distance to the nearest intersections compared to the
existing condition. US 40 will maintain two lanes in each direction for eastbound and westbound. The reconstruction will
also provide pedestrian facilities for this location. A LOS B will be provided at this interchange based on the reconstruction.

Alternative 2: Diamond Interchange with Signalized Termini

The I-70 and US 40 Diamond Interchange with Signalized Terminals consists of the following characteristics:

Figure 11: US 40 Diamond Interchange with Signals
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Eastbound/Westbound US 40

Similar to the existing condition, eastbound and westbound US 40 carries two lanes of traffic up to the I-70 and US 40
Interchange. The two travel lanes will be directed to a signalized intersection at each end of the interchange. Dedicated
right turn lanes will be provided at each intersection to aid in accessibility. A left turn bay will also be provided in-between
the intersections underneath the existing US 40 bridges to provide access to the I-70 entrance ramps.

Eastbound I-70

Eastbound I-70 for alternative 2 matches the proposed alternative 1 condition. Please refer to alternative 1 for more
details.

Westbound I-70

Westbound |-70 for alternative 2 matches the proposed alternative 1 condition. Please refer to alternative 1 for more
details.

Summary

The US 40 Signalized Diamond Interchange allows for the interchange to be partially reconstructed, decreases the number
of access point by removing the loop ramps, and maintains the existing bridge structures. The ramps will be designed to
meet INDOT’s design standards. The proposed alternative also allows for the new ramps to be constructed closer to the
interchange increasing the distance to the nearest intersections compared to the existing condition. US 40 will maintain
two lanes in each direction for eastbound and westbound and supplement the intersections with left and right turn
movements for improved efficiency. The reconstruction will also provide pedestrian facilities for this location. A LOS B will
be provided at this interchange based on the reconstruction.

Recommended Alternative

Alternative 1, diamond with roundabouts, is the recommended alternative for the I-70 and US 40 interchange. Several
factors were considered when recommending the alternative and are described below:

Interchange type: INDOT desired for the loop ramps to be eliminated from the interchange while also providing a safe way
to add/drop the third travel lane being provided along I-70. In order to accomplish this desire, the interchange needs to be
reconfigured. Based on the available space by avoiding ROW impacts, the diamond interchange was the best alternative
to fit within the space, aid in the lane drop/add of the third travel lane along I-70, keep within the IN/OH state line, and
accommodate reusing the existing bridges.

Cost:

The construction cost difference between the two alternatives is “fairly negligible.” Even though the RAB would require a
large intersection area, it reduces the number of travel lanes and pavement asset area compared to a traditional signalized
intersection, which would include the costs of new thru lanes, turn lanes, and signal equipment. Therefore, the cost was
not a deciding factor between alternative 1 and 2.

e Alternative 1: $14.6M
e Alternative 2: $15.4M

Pedestrian access: There is a desire to provide pedestrian access through the interchange. By reconfiguring the
interchange to a diamond, the loop ramps, and their access points, are eliminated providing extra space under the I-70
bridges to accommodate a pedestrian facility along both sides of US 40. The roundabout provides an added safety benefit
for the pedestrian facilities as the number of travel lanes and conflict points would be reduced providing easier access and
less width to cross. There will also be additional width along US 40 to accommodate pedestrians, under the I-70 bridge,
by the removal of the existing ramp lanes.

Safety: WB I-70 at the US 40 interchange has the highest number of crashes in the westbound direction as detailed in the
crash analysis section of this report. Removing the loop ramp to WB US 40 should help aid in the reduction of crashes for
the interchange by eliminating the chance of rear-end collisions when vehicles are trying to slow down and maneuver to
the exit in the short deceleration distance currently provided. For the ramp termini, utilizing roundabouts in lieu of a
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traditional signalized intersection will also help improve safety. Roundabout intersections decrease the number of conflict
points which can occur at a conventional stop-controlled intersection especially in terms of left turning movements. The EB
I-70 exit ramp to WB US 40 contains a deceleration distance that does not meet current standards. Reconfiguring the
interchange will allow for a design that will meet current deceleration and acceleration distances for all ramp movements.
Please refer to the “Safety Analysis” section of the report and Appendix C for a more detailed conclusion of the safety
analysis of each interchange alternative.

Other factors to note:

e The environmental impacts for both options are comparable, if not the same, so this is not a deciding factor.

e The existing condition of US 40 is free flowing. Roundabouts would provide a similar movement for US 40 except
introduce a yield condition, whereas signals would require motorists to stop at the intersection.

e Both alternatives provide an acceptable level of service “LOS”, but the roundabouts provide a slightly better LOS
by reducing the delay time at each intersection (Sidra/Synchro results shown in Table 12 and 13). Please refer to
the “Traffic Analysis” section of the report and Appendix C for traffic analysis details.

e Due to the alternatives being fairly similar, a decision matrix was not developed because the issue identification
would be too similar to provide a recommendation.

Previously Dismissed Concepts

US 40 Diverging Diamond Interchange (DDI):

- The DDI was dismissed based on the traffic analysis. The traffic analysis determined a standard Diamond
Interchange did not have any performance issues and a DDI was not warranted.

US 40 Single Point Urban Interchange (SPUI)

- The SPUI was dismissed based on design elements, construction costs, and traffic operations analysis. It was
determined that the existing US 40 bridges are going to remain in place, and with this determination, the SPUI
would not be constructable as it required a full reconstruction of the interchange for proper design to be
completed. Also, from a traffic operations/capacity standpoint, the SPUI is not necessary because the lower-
capacity diamond interchange configuration adequately serves the forecast traffic.

Mainline Operations Analysis - HCS

The Mainline add-lane alternative was analyzed for the entire project length along I-70 with a third mainline lane extending
from the POB to within the US 40 interchange. In addition to the added mainline lane, one design alternative at each of
the US 35 and US 40 interchanges will be implemented. A combination of the Mainline add-lane alternative, US 35
Alternative 1 (improved acceleration and deceleration lanes), and a diamond interchange at US 40 was analyzed in HCS
and the density and LOS results for EB I-70 and WB |-70 are presented in Table 8 and

AM Peak PM Peak
Direction / Location Mainline / Ramp - -
Density* | LOS | Density* | LOS
EBI-70-POBtoIN 1 Mainline - Basic 7.5 A 10.6 A
EB I-70 - OFF-Ramp to IN 1 Ramp - Diverge 8.2 A 12.0 B
EBI-70-atIN 1 Mainline - Basic 6.3 A 8.9 A
EB I-70 - ON-Ramp from IN 1 Ramp - Merge 9.2 A 10.2 B
EB I-70 - IN 1 to Centerville Mainline - Basic 8.7 A 11.3 B
EB I-70 - OFF-Ramp to Centerville Ramp - Diverge 10.1 B 13.2 B
EB I-70 - at Centerville Mainline - Basic 8.2 A 10.1 A
EB I-70 - ON-Ramp from Centerville Ramp - Merge 10.6 B 11.0 B
EB I-70 - Centerville to US 35 Mainline - Basic 10.0 A 10.7 A
EB I-70 - OFF-Ramp to SB US 35 Ramp - Diverge 9.9 A 10.6 B
EBI-70-at US 35 Mainline - Basic 8.5 A 10.0 A
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STRUCTURES

All structures will be designed according to the Indiana Design Manual (IDM), Design Memos, and the Indiana Standard
Specifications. The design code used will differ per alternative. See the details of each alternative below. In addition, design
will conform to INDOT'’s standard details, specifications, policies, and procedures in U.S. Customary Units. All Level One
criteria will be documented. This project is classified as 4R (Freeway) and will utilize IDM Fig. 53-1. For the checklist of the
preferred alternative, see Appendix H.

Rehabilitation Scoping Reports have been submitted under separate cover for those bridges which meet the original project
scope. However, some of those bridge scopes are hereby revised. Rehabilitations which deviate from the original contract
scope are included in this report for informational and scoping purposes. Bridge Replacements and their associated
structure size and type comparisons are included in this report. A summary of all bridge projects for the entire corridor, and
their associated costs, are provided at the end of this section.

Inclusion with This Project

These bridges were not originally scoped to be included in this project. However, designation numbers already exist for a
future corridor project to include this crossing. Asummary of the bridge condition ratings can be found in Table 20. Inclusion
of these bridges with this contract presents several advantages:

e Safer MOT
0 While the anticipated 3+1 MOT scheme can fit on the bridge, it can do so only by utilizing 11-foot lanes
and 1-foot shoulders. Including the Whitewater bridge with this project will allow for the bridges to be
widened to the median in the first phase prior to the implementation of the 3+1 scheme and therefore
could support the preferred 12-foot lanes and 2- foot shoulders.
e Mobilization Efficiency
0 Given the proximity of this bridge to the Whitewater Overflow bridge, there will be a measure of efficiency
in mobilization/demobilization if these bridges are included as they are separated by approximately 750
feet. The next closest mainline bridge is approximately 1.7 miles to the west.
e Condition of Joints/Diaphragms/End Bents
0 The XJS joints were replaced in 2002 and repaired in 2014. However, based on the photos provided in
the 2022 routine inspection report the conditions of the joints show considerable deterioration, to wit,
the report notes “sealant is missing or heavily debonded for the majority of length of both joints... Nosing
has patches full width at both joints.” Furthermore, the 2022 report notes a full height fracture in the web
of the diaphragm in Beam 3 in Span A, at Bent 1 for both WB and EB bridges; and large cracks and spalls
noted at several of the bearings at bent 1 for the WB bridge. These deficiencies can be corrected sooner
if included with this project.
e Condition of Wearing Surface
0 The 2022 inspection makes special note of the deterioration of the wearing surface patching and
recommends replacing the deck. The wearing surface for the WB bridge has been rated as a “4” or “Poor
Condition” with numerous patches showing cracks developing around the patches themselves. A
patching project may well be needed to extend the deck’s life to last until a future project.
e Approved Inspection Report
0 If the Whitewater bridges are not included in this project, then an additional inspection scoping report
would need to be conducted and approved. Since this project has already submitted a report and it has
been approved, that would represent a sunk cost for INDOT.

Given the deterioration of these bridges, specifically the WB bridge, as well as the other items discussed above, the
recommendation is to include the two bridges carrying I-70 over the Whitewater River with this project.

Engineer’s Report - I-70 Pavement Replacement Design Build in Wayne County 44

Des. No. 2002424 Appendix | 1-62



Table 20: 170 over Whitewater Bridges Condition Rating

170 WB OVER WHITEWATER RIVER 170 EB OVER WHITEWATER RIVER
CONDITION RATINGS
(170-136-05159 DWBL ) (170-136-05159 DEBL )
DECK 6 6
WEARING SURFACE 4 6
SUPERSTRUCTURE 6 6
SUBSTRUCTURE 6 7
CHANNEL/CHANNEL PROTECTION 7 6

Desigh Concept and Discussion of Alternatives

The existing superstructures for the I-70 bridges over West Fork of the Whitewater River are comprised of rolled steel
beams with welded cover plates and steel diaphragms that are welded directly to the webs of the rolled steel beams. Both
details are prone to fatigue cracking at lower stress levels (Category E for the cover plate terminal welds and D for the
diaphragm connections). During the field check, INDOT requested a fatigue analysis to determine the estimated remaining
life of these details. Even though the latest inspection report did not document any locations of suspected cracking, the
analysis indicated that several locations have exceeded the anticipated design fatigue life and would require retrofits to
ensure continued safe use throughout the design life of the structure.

For the purpose of this discussion, three alternatives were considered. The criteria listed in IDM Figures 402-5A, 402-8B,
and 402-8C provided guidance in determining the viability of these options. These figures are attached in Appendix H for
reference.

The three alternatives considered were:

e Alternative 1: Superstructure replacement and widening with steel beams
e Alternative 2: Deck replacement and widening with steel beams, and fatigue retrofitting
e Alternative 3: Complete replacement with rolled steel beams, matching existing spans (56’-6” - 71’-0” - 56’-6")

Cost Comparison

The major items affecting the cost of the structure were computed for the three alternatives. A 10% contingency and a 5%
allowance for design fees were added to each alternative. The construction costs listed below are for both bridges at the
location and should be halved when considering one bridge at the crossing. For calculations of these costs, see Appendix
I

Table 21: Construction Cost Estimate - I-70 Over Whitewater River (West Fork)

CONSTRUCTION COSTS
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Superstructure Replacement and Widening $7,901,000
ALTERNATIVE 2 Fatigue Retrofits, Deck Replacement and Widening $ 7,493,000
ALTERNATIVE 3 Bridge Replacement $ 8,723,000

Life Cycle Cost Comparison

In order to get the true cost of each alternative, life cycle costs must be analyzed. The net present value can then be
calculated. The construction cost of each alternative was used for the life cycle cost analysis. These costs are summarized
in Table 22. For detailed economic analysis, see Appendix I.
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Table 22: Life Cycle Cost Analysis Summary - I-70 Over Whitewater River (West Fork)

TOTAL NET PRESENT VALUE
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Superstructure Replacement and Widening $ 10,259,000
ALTERNATIVE 2 Fatigue Retrofits, Deck Replacement and Widening $ 10,455,000
ALTERNATIVE 3 Bridge Replacement $11,091,000

Conclusion

Although Alternative 2, fatigue retrofits and deck replacement/widening, is slightly less costly in terms of construction
costs, the most cost-effective method in terms of Life Cycle Cost is Alternative 1, Superstructure Replacement and
Widening. Removal of the existing fatigue details as part of a superstructure replacement will also help reduce fatigue
cracking risk at these bridges as well as extend the life of the structure. For these reasons, Alternative 1 is the preferred
alternative.

This bridge was originally included with this project and scoped as a thin deck overlay. However during the design phase,
it was identified that a rigid deck overlay had been placed on the deck as part of the “C” rehabilitation performed in 2017.
Since rigid deck overlays typically last 15-20 years, it is recommended that this bridge scope be removed from this project.

Currently, these structures are scoped as Preventive Maintenance, specifically beam painting and slopewall repair.
However, their scopes are contingent upon the Interchange Access Document. Should a modification to the US 35
interchange be approved, the scopes of these bridges will be revised concurrently.

Structure Alternative Descriptions

Three alternatives were considered for this pair of structures. The following is a summary and description of each
alternative.

Alternative 1: Bridge Deck Overlay with Widening

This alternative proposes to rehabilitate the existing bridges with a rigid deck overlay and widening, to account for the
additional lane in each direction. The proposed typical cross section for this alternative is comprised of adding (3) new
Grade 50, W30x108 beams spaced at 7’-0". This alternative will widen each structure by 22’-9” and allow for the addition
of a travel lane. This bridge will have a clear roadway width of 62’-11", consisting of three 12’-0” travel lanes, 13’-0%” right
shoulder, and a 13’-10%2" left shoulder. The out-to-out coping width will be 65’-9” and the decks will have a cross slope of
2.0%. The bridges will match the existing skew of 19.91 degrees. A rigid overlay will be applied to the existing and the
widened portions of the deck. Substructure units with spalling should be patched. The bridge approaches and terminal
joints will be replaced and the proposed cross-section will meet all Level 1 Design Criteria. Type FT concrete bridge railings
will be utilized to be MASH compliant.

Alternative 2: 14’-0” Rise Four-sided Concrete Structure Under Fill

This alternative proposes to replace the existing structures with a 240’ long four-sided precast concrete box with a 14’ rise
x 14’ span with full depth pavement over fill above the structure. The four-sided concrete box structure will be placed and
buried under |-70 EB/WB for the width of the entire crossing with pavement placed at the surface. The height of 14 feet
will permit access for standard vehicles and trucks. See Figure 13 for a sketch of the conceptual box replacement.
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Alternative 3: Bridge replacement with MSE walls

This alternative proposes to replace the existing crossing with a single 120’ span. The proposed typical cross section for
this alternative is comprised of seven 54”X48” HBT beams spaced at 10’-0” with reinforced concrete deck and MSE walls
at the end bents. This bridge will have a clear roadway width of 62’-11”, consisting of three 12’-0” travel lanes, 13’-0%2"
right shoulder, and a 13’-10%2” left shoulder. The out-to-out coping width will be 65’-9” and the decks will have a cross
slope of 2.0%. The bridges will match the existing skew of 19.91 degrees. Bents 1 and 2 will be integral abutments
supported on piles. Type FT concrete bridge railings will be utilized to be MASH compliant.

Figure 13: Conceptual Box Replacement

Design Concept and Discussion of Alternatives

Each alternative was not only analyzed for its associated cost, but also to ensure the structure type was a viable option for
this specific site. The pros and cons of each alternative were compared to provide the most cost-effective solution, while
striving to meet the design constraints of this location.

The life cycle cost of each alternative was analyzed to determine which alternative is the most economical. This analysis is
shown in Appendix I.

Alternative 1 proposes to overlay the existing bridge deck and widen both structures. A rigid overlay will be applied to the
entire deck including the widened portion with three new beams added to each structure. For the purpose of the life cycle
analysis, it is assumed the bridge will be replaced 25 years after completion of the widening.

Alternative 2 proposes to replace the two existing bridges with a four-sided concrete box structure placed under I-70 EB/WB
and the entire median width allowing for an added travel lane on |-70 to be constructed. Given the available vertical
clearance currently beneath the existing structure, the box segments could be placed and buried up to a point without
impacting the traffic above. The criteria listed in IDM Figures 402-8B, and 402-8C provided guidance in determining the
viability of this option. These figures are attached in Appendix H for reference. Comparing Alternative 2 to the figures
specified below, four-sided concrete box structure meets the criteria listed.

Alternative 3 proposes a complete structure replacement with a single span Hybrid Bulb Tee beam for both bridges. MSE
walls will be placed at the end bents. The criteria listed in IDM Figures 402-5A, 402-8B, and 402-8C provided guidance in
determining the viability of this option. Comparing Alternative 3 to these figures, prestressed bulb tee beams meet the
criteria listed. These figures are attached in Appendix H for reference.
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Figures 402-5A and 402-8B list other structure types that could be used for new structures. The structure types that were
not considered are listed below and were eliminated by engineering judgement and the IDM.

Post Tensioned Concrete Slab: Not recommended for span lengths over 45’ per IDM Fig. 402-5A.

Post Tensioned Bulb-Tee Beams: Not recommended for spans less than 140’ per IDM Fig. 402- 5A.

Steel Plate Girder: This option was eliminated by engineering judgement with regards to economic and structural
efficiency when compared to rolled steel plate girders.

Composite Steel Box Girders: These are rarely used and are not recommended by the IDM because of all the steel
components and the high life cycle costs required.

Cost Comparison

The major items affecting the cost of the structure were computed for the three alternatives. A 20% contingency and a 5%
allowance for design fees were added to each alternative. For calculations of these costs, see Appendix .

Table 23: Construction Cost Estimate - Cardinal Greenway

CONSTRUCTION COSTS
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Bridge Deck Overlay with Widening $4,953,915
ALTERNATIVE 2 Four-sided Concrete Box $3,282,153
ALTERNATIVE 3 Bridge Replacement w/ MSE walls $6,916,759

Life Cycle Cost Comparison

In order to get the true cost of each alternative, life cycle costs must be analyzed. The net present value can then be
calculated. The construction cost of each alternative was used for the life cycle cost analysis. These costs are summarized
in Table 24. For detailed economic analysis, see Appendix I.

Table 24: Life Cycle Cost Analysis Summary - Cardinal Greenway

TOTAL NET PRESENT VALUE
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Bridge Deck Overlay with Widening $8,232,301
ALTERNATIVE 2 Four-sided Concrete Box $3,282,153
ALTERNATIVE 3 Bridge Replacement w/ MSE walls $8,165,064
Alternative Comparison Summary
Table 25: Alternative Comparison Summary - Cardinal Greenway
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Structure Type Composite Steel Beams Four-sided Concrete Box Composite Prestressed
W30x108 (Widened with Structure HBT 54"x48” (single span
semi-integral end bents) with semi-integral end
bents)
Traffic Lanes Three 12'-0" Travel Lanes  Three 12’-0” Travel Lanes  Three 12’-0" Travel Lanes
13’- 0%2” RT Shoulders 13’- 0%2” RT Shoulders 13’- 0%2” RT Shoulders
13’-10%" LT Shoulders 13’-10%" LT Shoulders 13’-10%" LT Shoulders
Design Truck HS-20 HL-93 HL-93
Structure Width 65’-9” N/A 65’-9”
Number of Beams 11 N/A 7
Span Lengths 90’-07,130’-0”, &90’-0" 14’ Box 120’-0”
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Structure Depth (approx.) 4'-8” N/A 6’-8”

Skew 19.91 degrees 19.91 degrees 19.91 degrees

Type of Abutment Semi-Integral on Piles N/A Integral on Piles w/ MSE
Walls

Comparative Construction Cost *  $4,953,915 $3,282,153 $6,916,759

Constructability

The steel W-beams require
splices, making this
structure somewhat
complex to construct.

Precast segments would
make this structure simple
to construct.

Precast HBT beams make
this structure simple to
construct.

Maintenance

Maintenance will increase
as the steel structures
approach the end of their
design lives.

Maintenance of four-sided
structure is relatively
minimal.

Precast hybrid bulb-tee
beams are resilient to the
elements and require less
maintenance.

Speed of Construction

Steel beams may have a
long lead time. Staging
and assembly of steel
beams require more time
than concrete beams.

Four-Sided structures take
relatively less time for
construction since majority
of the work can occur
without impacting traffic.

Precast Beams typically
require less in-field
construction time.

*-In 2023 Dollars

Conclusion

Alternative 2, precast concrete 4-sided box, is the preferred alternative. This alternative uses a four-sided structure which
are quicker to construct and require less maintenance than steel beams. Maintenance for the recommended alternative
is minimal and elements can easily be inspected throughout the life of the structure. The four-sided concrete box structure
has advantages over other structure types in cost, constructability, maintenance, inspection, and speed of construction,
making it the preferred choice.

Structure Alternatives Description

Three alternatives were considered. The following is a summary and description of each alternative.

Alternative 1: Bridge Deck Overlay with Widening

This alternative considers rehabilitating the existing the bridge with a rigid deck overlay and widening to account for the
additional lane. The proposed typical cross section for this alternative is comprised of adding (3) new W30x148 beams
spaced at 8-0”. This alternative will widen each structure by 22’-7%2" and allow for the addition of a travel lane. This bridge
will have a clear roadway width of 63’-3%%", consisting of three 12’-0” travel lanes, 13’-5” right shoulder, and a 13’-10%2”
left shoulder. The out-to-out coping width will be 66’-1%2" and the decks will have a cross slope of 2.0%. The bridges will
the existing skew of 27.47 degrees. A rigid overlay will be applied to the existing and the widened portions of the deck. The
end bents will be converted to semi-integral. The bridge approaches and terminal joints will be replaced. The proposed
cross-section will meet all Level 1 Design Criteria. Type FT concrete bridge railings will be utilized to be MASH compliant.

Alternative 2: 14’-0” Rise Four-sided concrete structure

This alternative proposes to replace the existing structures with a 240’ long four-sided precast concrete box with a 14’ rise
x 14’ span with full depth pavement over fill above the structure. The four-sided concrete box structure will be placed and
buried under I-70 EB/WB for the width of the entire crossing with pavement placed at the surface. See Figure 13 for a
sketch of the conceptual box replacement.
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Alternative 3: Bridge Replacement with MSE Walls

This alternative proposes to replace the existing crossing with a single 120’ span. The proposed typical cross section for
this alternative is comprised of seven 54”X48” HBT beams spaced at 10’-0” with reinforced concrete deck and MSE walls
at the end bents. This bridge will have a clear roadway width of 63’-3%2", consisting of three 12’-0” travel lanes, 13’-5"
right shoulder, and a 13’-0%2" left shoulder. The out-to-out coping width will be 66’-1%2" and the decks will have a cross
slope of 2.0%. The bridges will match the existing skew of 27.47 degrees. Bents 1 and 2 will be integral end bents supported
on piles. Type FT concrete bridge railings will be utilized to be MASH compliant.

Desigh Concept and Discussion of Alternatives

Each alternative was not only analyzed for its associated cost, but also to ensure the structure type was a viable option for
this specific site. The pros and cons of each alternative were compared to provide the most cost-effective solution, while
striving to meet the design constraints of this location.

The life cycle cost of each alternative was analyzed to determine which alternative is the most economical. This analysis is
shown in Appendix I.

Alternative 1 proposes to overlay the existing bridge deck and widen both structures. A rigid overlay will be applied to the
entire deck including the widened portion with three new beams added to each structure. For the purpose of the life cycle
analysis, it is assumed the bridge will be replaced 25 years after completion of the widening.

Alternative 2 proposes to replace the two existing bridges with a four-sided concrete box structure placed under I-70 EB/WB
and the entire median width allowing for an added travel lane on I-70 to be constructed. Given the available vertical
clearance currently beneath the existing structure, the box segments could be placed and buried up to a point without
impacting the traffic above. The criteria listed in IDM Figures 402-8B, and 402-8C provided guidance in determining the
viability of this option. These figures are attached in Appendix H for reference. Comparing Alternative 2 to the figures
specified below, four-sided concrete box structure meets the criteria listed.

Alternative 3 proposes a complete structure replacement with a single span Hybrid Bulb Tee beam for both bridges. MSE
walls will be placed at the end bents. The criteria listed in IDM Figures 402-5A, 402-8B, and 402-8C provided guidance in
determining the viability of this option. Comparing Alternative 3 to these figures, prestressed bulb tee beams meet the
criteria listed. These figures are attached in Appendix H for reference.

Figures 402-5A and 402-8B list other structure types that could be used for new structures. The structure types that were
not considered are listed below and were eliminated by engineering judgement and the IDM.

Post Tensioned Concrete Slab: Not recommended for span lengths over 45’ per IDM Fig. 402-5A.

Post Tensioned Bulb-Tee Beams: Not recommended for spans less than 140’ per IDM Fig. 402- 5A.

Steel Plate Girder: This option was eliminated by engineering judgement with regards to economic and structural efficiency
when compared to rolled steel plate girders.

Composite Steel Box Girders: These are rarely used and are not recommended by the IDM because of all the steel
components and the high life cycle costs required.

Cost Comparison

The major items affecting the cost of the structure were computed for the three alternatives. A 20% contingency and a 5%
allowance for design fees were added to each alternative. For calculations of these costs, see Appendix I.
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Table 26: Construction Cost Estimate - Access Road

CONSTRUCTION COSTS
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Bridge Deck Overlay with Widening $6,132,253
ALTERNATIVE 2 Four-sided Concrete Box $3,580,170
ALTERNATIVE 3 Bridge Replacement w/ MSE walls $6,522,155

Life Cycle Cost Comparison

In order to get the true cost of each alternative, life cycle costs must be analyzed. The net present value can then be
calculated. The construction cost of each alternative was used for the life cycle cost analysis. These costs are summarized
in Table 27. For detailed economic analysis, see Appendix I.

Table 27: Life Cycle Cost Analysis Summary - Access Rd.

TOTAL NET PRESENT VALUE
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Bridge Deck Overlay with Widening $9,366,256
ALTERNATIVE 2 Four-sided Concrete Box $3,580,170
ALTERNATIVE 3 Bridge Replacement w/ MSE walls $7,842,948
Alternative Comparison Summary
Table 28: Alternative Comparison Summary - Access Rd.
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Structure Type Composite Steel Four-sided Concrete  Composite
Beams W30x148 Box Structure Prestressed HBT
(Widened with semi- 54"x48" (single span
integral end bents) with integral end
bents)
Traffic Lanes Three 12’-0” Travel ~ Three 12’-0” Travel ~ Three 12’-0" Travel
Lanes Lanes Lanes
13'- 5” RT Shoulders  13’- 5" RT Shoulders 13- 5” RT Shoulders
13-10%" LT 13’-10%" LT 13’-10%" LT
Shoulders Shoulders Shoulders
Design Truck HS-20 HL-93 HL-93
Structure Width 66’- 11" N/A 66’- 1"
Number of Beams 11 N/A 7
Span Lengths 90’-0”,130’-0”, & 14’ Box 120’-0”
901_0”
Structure Depth (approx.) 4-9” N/A 6’-8”
Skew 27.475 degrees 27.475 degrees 27.475 degrees
Type of Abutment Semi-Integral on N/A Integral on Piles w/
Piles MSE Walls
Comparative Construction Cost * $6,132,253 $3,580,170 $6,522,155
Constructability The steel W-beams Precast segments Precast HBT beams

require splices,
making this structure

would make this

make this structure
simple to construct.
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somewhat complex
to construct.

structure simple to
construct.

Maintenance

Maintenance will
increase as the steel
structures approach
the end of their
design lives.

Maintenance of four-

sided structure is
relatively minimal.

Precast hybrid bulb-
tee beams are
resilient to the
elements and require
less maintenance.

Speed of Construction

Steel beams may
have a long lead
time. Staging and
assembly of steel
beams require more
time than concrete

Four-Sided
structures take
relatively less time
for construction
since majority of the
work can occur

Precast Beams
typically require less
in-field construction
time.

Des. No. 2002424

beams. without impacting
traffic.

*-In 2023 Dollars

Conclusion

Alternative 2, precast concrete 4-sided box, is the preferred alternative. This alternative uses a four-sided structure which
are quicker to construct and require less maintenance than steel or concrete beams. Maintenance for the recommended
alternative is minimal and elements can easily be inspected throughout the life of the structure. The four-sided concrete
box structure has advantages over other structure types in cost, constructability, maintenance, inspection, and speed of
construction, making it the preferred choice.

Structure Alternatives Description

Three alternatives were considered. The following is a summary and description of each alternative.

Alternative 1: Single-span, composite, prestressed bulb tee beam structures with reinforced concrete decks

This alternative consists of two single-span bridges with reinforced concrete bridge decks and a 35-degree skew carrying
I-70 EB & WB over E. Fk. of the E. Fk Whitewater River. The proposed typical cross section for I-70 EB & WB structures is
comprised of seven 72”X61” HBT beams spaced at 9’-11” with an 8” reinforced concrete deck. The bridges have a span
length of 145°-0” and a proposed structure depth of approximately 7°-8 ¥4”. Type FT concrete bridge railings will be utilized
to be MASH compliant.

Alternative 2: Three-span, composite, prestressed bulb tee beam structures with reinforced concrete decks

The proposed typical cross section for this alternative is comprised of seven 54”X49” HBT beams spaced at 9’-11” with an
8” reinforced concrete deck for both structures. The span lengths will be 90’-0”, 130’-0”, and 90’-0” for each bridge. The
proposed structure depth is approximately 6’-2”. The piers will be reinforced concrete wall piers on footings and piles. Type
FT concrete bridge railings will be utilized to be MASH compliant.

Alternative 3: Three-span, composite, steel plate girder structures with a reinforced concrete deck

This alternative consists of two three-span steel plate girder bridges with reinforced concrete bridge decks. The proposed
typical cross section for this alternative is comprised of six 57.4” deep plate girders spaced at 11’-9” with an 8” reinforced
concrete deck for the structure. The proposed spans will be 90’-0”, 130’-0”, and 90’-0” for each bridge. The proposed
structure depth is approximately 6’-5 34”. Type FT concrete bridge railings will be utilized to be MASH compliant.
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Design Concept and Discussion of Alternatives

Each alternative was analyzed for its associated cost and to ensure the structure type is a viable option for this specific
site. The pros and cons of each alternative were compared to provide the most cost-effective solution, while striving to
meet the design constraints of this location.

Alternative 1 proposes single-span prestressed bulb tee beam structures with reinforced concrete decks. Prestressed HBT
72”x61” beams will be utilized. The structures are due for full replacement therefore the existing end bents and piers will
be removed and replaced with new end bents. The new structures would match the skews of the existing bridges. The
criteria listed in IDM Figures 402-5A, 402-8B, and 402-8C provide guidance in determining the viability of this option.
Comparing Alternative 1 to these figures, HBT 72”x61" meet the criteria listed. These figures are attached in Appendix H
for reference.

Alternative 2 would propose three-span prestressed bulb tee beam structures with reinforced concrete decks. The
structures are due for full replacement therefore the existing end bents and piers will be removed and replaced with new
piers and end bents. The new structures would match the skews of the existing bridges. The criteria listed in IDM Figures
402-5A, 402-8B, and 402-8C provided guidance in determining the viability of this option. These figures are attached in
Appendix H for reference.

Alternative 3 proposes three-span steel plate girder structures with reinforced concrete decks. The structures are due for
full replacement therefore the existing end bents and piers will be removed and replaced with new piers and end bents.
The new structures would match the skews of the existing bridges. The criteria listed in IDM Figures 402-5A, 402-8B, and
402-8C provide guidance in determining the viability of this option. Comparing Alternative 3 to these figures, steel plate
girders meet the criteria listed.

Figures 402-5A and 402-8B list other structure types that could be used for new structures. The structure types that were
not considered are listed below and were eliminated by engineering judgement and the IDM.

Post Tensioned Concrete Slab: Not recommended for span lengths over 45’ per IDM Fig. 402-5A.

Post Tensioned Bulb-Tee Beams: Would be less economical than prestressed Bulb-Tee beams of the same span.
Composite Rolled Steel Beams: This option was eliminated by engineering judgement with regards to economic and
structural efficiency when compared to steel plate girders.

Composite Steel Box Girders: These are rarely used and are not recommended by the IDM because of all the steel
components and the high life cycle costs required.

A subsurface investigation will be performed for this project. It is assumed that deep foundations (piling) will support the
substructure units. Because the geotechnical report has not been completed at the time of this submittal, engineering
judgement and past experience were utilized to estimate the number and length of piles.

Cost Comparison

The major items affecting the cost of the structure were computed for the three alternatives. A 20% contingency and a 5%
allowance for design fees were added to each alternative. For calculations of these costs, see Appendix .

Table 29: Construction Cost Estimate - E. Fk./E. Fk. Whitewater River

CONSTRUCTION COSTS
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Single-Span, Bulb-Tee Beams $10,654,465
ALTERNATIVE 2 Three-Span, Bulb-Tee Beams $15,688,218
ALTERNATIVE 3 Three-Span, Steel Plate Girder $16,975,593
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Life Cycle Cost Comparison

In order to get the true cost of each alternative, life cycle costs must be analyzed. The net present value can then be
calculated. The construction cost of each alternative was used for the life cycle cost analysis. These costs are summarized
in Table 30. For detailed economic analysis, see Appendix I.

Table 30: Life Cycle Cost Analysis Summary - E. Fk./E. Fk. Whitewater River

TOTAL NET PRESENT VALUE
ITEM TYPE
(2023 DOLLARS)
ALTERNATIVE 1 Single-Span, Bulb-Tee Beams $12,277,402
ALTERNATIVE 2 Three-Span, Bulb-Tee Beams $19,127,383
ALTERNATIVE 3 Three-Span, Steel Plate Girder $20,414,758

Alternative Comparison Summary

Table 31: Alternative Comparison Summary - E. Fk./E. Fk. Whitewater River

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

Structure Type Composite Prestressed BT  Composite Prestressed BT  Composite Steel Plate
72"x61" (single span with  54"x49” (multi-span with  Girder Structures (multi-
integral end bents) integral end bents) span with integral end

bents)

Traffic Lanes Three 12’-0” Travel Lanes ~ Three 12’-0” Travel Lanes  Three 12’-0” Travel Lanes
13’-5” Shoulders 13’-5” Shoulders 13’-5” Shoulders

Design Truck HL-93 HL-93 HL-93

Structure Width 66’-1%" 66’-1%" 66’-1%"

Number of Beams 7 7 6

Span Lengths 150’-0” 90’-07,130-0", &90’-0” 90’-07, 130’-0", & 90’-0”

Structure Depth (approx.) 7-8" 6-2" 6-3"

Skew 35 degrees 35 degrees 35 degrees

Type of Abutment

Integral on Piles w/ MSE
Walls

Integral on Piles

Integral on Piles

Comparative Construction Cost*

$10,654,465.00

$15,688,218.00

$16,975,593.00

Constructability

Precast HBT 72"x61”
beams make this structure
simple to construct.

Precast HBT 54”x49”
beams make this structure
simple to construct.

Plate girders require
splices, making this
structure complex to
construct.

Maintenance

Precast HBT 72”x61”
beams are durable to the
elements.

Precast HBT 54”x49”
beams are durable to the
elements.

Steel plate girders are
susceptible to corroding in
the elements. Scheduled
painting and/or cleaning
require more upkeep than
concrete options.

Speed of Construction

Precast Beams typically
require less in-field
construction time.

Precast Beams typically
require less in-field
construction time.

Lead time for plate girder
fabrication is greater than

concrete beam fabrication.

Staging and assembly of
steel beams require more

time than concrete beams.

*-In 2023 Dollars
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Conclusion

Alternative 1, single-span composite prestressed beam bridges, is the preferred alternative due to the lowest construction
and life cycle cost. The durability of the composite prestressed bulb tees and their resistance against damaging weather
conditions and other detrimental elements support the preference for this option. Alternative 1 has advantages over
Alternatives 2 and 3 in cost, construction, maintenance, inspection, and impacts that make it the preferred choice.

For more information, please refer to each bridge’s rehabilitation report or preventive meeting minutes.

PROPOSED
DES NBI STRUCTURE # SCOPE LOCATION/CROSSING COST*
2200762 | 043300 170-136-05159 DEBL Deck Replacement & 1-70 EB over Whitewater River
Widening
Deck Replacement & $7,901,000
2200763 043310 170-136-05159 DWBL Widening 1-70 WB over Whitewater River
2002426 043330 170-136-05252 CWBL SS Replace_ment & I-70 WB over Whitewater River
Widening Overflow $6.787.500
SS Replacement & I-70 EB over Whitewater River e
2002434 | 043320 170-136-05252 CEBL Widening Overfion
2002425 002100 001-89-04968 C No work SR 1 over I-70 No work
2002427 | 043350 170-137-04969 DWBL Thin Dvsi‘a';g‘égr'ay & I-70 WB over Martindale Creek $2,510,888
2002567 | 043340 170-137-04969 DEBL Thin Dvsiiilzg\r/]c;rlay & I-70 EB over Martindale Creek $2,515,212
2002428 | 043360 170-139-04970 CEBL Rigid %gzrﬁr‘]’g”ay & 1-70 EB over Jacksonburg Rd. $2,060,000
2002429 | 043370 170-139-04970 CWBL Rigid %girﬁr‘]’g”ay & 1-70 WB over Jacksonburg Rd. $2,060,000
2002430 | 043380 170-139-04971 CEBL SS R@ﬁ’éi%ei%e”t & -70 EB over Plum Creek $1,725,000
2002431 | 043390 170-139-04971 CWBL SS R\fv‘i’éae‘;ei%e”t & I-70 WB over Plum Creek $1,725,000
2002432 | 043400 170-141-04972 DEBL Rigid %gzrﬁr‘]’g”ay & I-70 EB over Greens Fork $3,880,000
2002433 | 043410 170-141-04972 DWBL Rigid Bﬁgznﬁ’r‘]’g”""y & -70 WB over Greens Fork $3,870,000
2002575 043420 170-141-04973 A SS Replacement Washington Rd. over 170 $1,620,000
2002436 | 043440 170-145-04521 CEBL Rigid Deck Overlay & 1-70 EB over Nolands Fork
Widening
Rigid Deck Overlay & $6,426,017
2002437 043450 170-145-04521 CWBL 9 Widening Y I-70 WB over Nolands Fork
2002574 | 043460 170-145-04522 C Beam Painting CR 40 over I-70 $805,759
2002438 | 043470 170-147-02250 cEBL | Rigid Deck Overlay & 170 EB over NSRR
Widening
Rigid Deck Overlay & $6,412,864
2002439 | 043480 170-147-02259 CWBL 9 Widening Y I-70 WB over NSRR
2002440 | 043490 170-147-04523 BEBL SS Replacement & I-70 EB over Round Bam Rd.
Widening
SS Replacement & $4,781,623
2002441 043500 170-147-04523 CWBL WFi)dening I-70 WB over Round Barn Rd.
2002442 | 043520 170-148-04525 CEBL SS Replacement & 1-70 EB over Clear Creek
Widening
SS Replacement & $4,129,146
2002443 | 043530 170-148-04525 JCWB Wﬁ’ oning I-70 WB over Clear Creek
2002445 | 011050 35-89-04526 JCNB Beam Painting US 35 NB over I-70 $2 192 808
2002446 | 011060 35-89-04526 CSBL Beam Painting US 35 SB over I-70 I
2002449 043580 170-150-04527 BEBL SS Replacgment & I1-70 EB over C_R SOQ E Old SR 627
Widening (Union Pike) $5.580,375
2002450 043590 170-150-04527 CWBL SS Replace;ment & 1-70 WB over CR 50(_) E Old SR 627
Widening (Union Pike)
2002451 043600 170-150-04528 CEBL SS Replacement & I-70 EB over W Fk/E Fk Whitewater
Widening River $13.437.635
2002452 043610 170-150-04528 CWBL SS Replacgment & 1-70 WB over W EklE Fk Whitewater
Widening River
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Call Application Report (Mini Scope)

Date:| 8/7/2018 District:| GREENFIELD
DES: - Sub-District:]Cambridge
Proposed FY: 2022 Asset Group:|SAFETY - SCORE 65
Work Type: Auxiliary Lanes Work Category:|Local Safety Project
Project Location
Route: 1-70 |City/Town: Richmond County 1: Wayne County 2:
RP Start: 149+6 LOS:
RP End: 149+38 LAT,LONG START: [39.867 N, 84.926 W LAT,LONG END: ~ [39.868 N, 84.921 W
AADT FY: 2017 Representative AADT: 35755 % Trucks: 47.0% Icc:
Length: 0.25 # Lanes: 3 Lane Mi: 0.757 Icf:
Functional Class: |Interstate NHS?: Yes
Location Description: 1-70, 1-70 & US 35 Interchange, Loop Ramp from SB US 35 to EB I-70
CURRENT AND PROJECTED CONDITION Picture of Project Site

1-70, at the I-70 and US 35 interchange heading eastbound, is a 2-lane interstate highway with an existing auxiliary lane that acts as an
acceleration lane for incoming traffic merging from US 35 South as well as a lane that approaches the interchange ramp to head onto US 35
North. Currently the auxiliary lane lacks acceleration distance for oncoming traffic to merge onto I-70 East with matching speed limit speeds,
causing unsafe merging conditions. \

INTENT/ PURPOSE OF PROJECT
The purpose of this Highway Safety Improvement Project is to provide adequate acceleration distance in the auxiliary lane for traffic merging onto I-70 East.

PRELIMINARY ALTERNATIVES with Estimated Costs (Indicate Recommended Alternative)
Alternative #1 - Provide an extension to the auxiliary lane along I-70 East in accordance with Chapter 48-4.02(03) of the INDOT Design Manual. New PCCP Pavement will be required for the extension of the auxiliar

lane to provide adequate shoulder width. Grooving of existing pavement markings, thermoplastic paint for new markings, and sign relocation are part of this project and no environmental concerns are anticipated
The estimated cost for this option is$202,000.

Alternative #2 - Do Nothing. This alternative does nothing to upgrade the crosswalks at the intersection in question. This alternative does not require any money, but it also does not allow for upgrades to INDOT's
roadway assets.

Alternative #1 is the preferred Alternative. It is recommended Alternative #1 be constructed. This option will increase acceleration distance for traffic merging onto the I-70 East, providing safer conditions for
merging and oncoming traffic.
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Estimated Total Project Costs: $202,000.00 COMMENTS
Right of Way Services (RW):|NA COST: $0.00
Preliminary Engineering (PE):|NA COST: $0.00
Railroad (RR):|NA COST: $0.00
Utilities CN (UT):|NA COST: $0.00
Construction (CN):|NA COST: $196,390.00
Construction Engineering (CE):;]NA COST: $5,610.00
Relinquishment Payment (RQP):|NA COST: $0.00
Total Cost for Additional Asset NA COST: $0.00
Improvements:
Other Projects within Limits
DES: 1702792 FY: 2017 Work Type: Patch & Rehab Pavement Location: |-70, EB at 148+15 to 149450
DES: 1700868 FY: 2019 Work Type: Bridge Thin Deck Overlay Location: On Salisbury Rd over 1-70, 0.71 mi W of US 35
DES: 1700830 FY: 2019 Work Type: Bridge Thin Deck Overlay Location: 1-70, EB over Cardinal GRNWY, 0.63 mi E of US 35
Estimated Number of Fiscal Years to Complete Project: I Estimated Number of Fiscal Years to Design Project: Il FY I
CALL HISTORY: First Submittal
Additional Comments
Other items relevant to the project not specifically listed elsewhere.
See attachments for more information
Report Prepared By and Approved By
Report Prepared By and Approved By Title: Signature
Prepared by: David Bracamontes Greenfield Scoping Engineer =
Reviewed by:  [Taylor Ruble Traffic Planning Engineer 74‘%” 2“%&
Approval by: Luis Laracuente District Traffic Engineer Luio Laracaente APPROVED ON: |DRAFT

NOTE: Any changes require a re-submittal of Call Application Report.
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TSAM Team
Safety Project Scoring Sheet

DES: Date: 9/21/2018
Analyst: Taylor Ruble Total Project Cost (today's dollars): $202,000
District: Greenfield City: Richmond
Route: 1-70 County: Wayne
Location: EB I-70 at US 35 Cloverleaf Interchange
Treatment: Accelleration Lane Extension
LAT,LONG: 39.867528 -84.926001 Final Score:
Extend acceleration lane by approx. 98 ft, 11% Reduction in All Crashes, Elvik, R.
Notes and and Vaa, T. 2004 6 5
CRF Source
Information:
Core Safety Factors Rating (Type Number Score Received | Points Possible Comments
#1 Crash Severity (l,.-based) 1.29 13.10 40 R°ad“AL/":,;Z“QQPC?;;I’SP’IZ@:‘S‘?"- Enter
#2 Crash Frequency (I -based) 2.18 9.39 10 R°ad“AL/":,;Z“QQPC?;;I’SP’IZ@:‘S‘?"- Enter
- H CRF be cited ab . El
#3 Benefit-Cost Ratio (Imported from Factor 3 Tab) 5.98 35.00 35 S e ores above. Enter
Core Safety Factors Subtotal: 57 85 Scores are rouied 1o the nearest
Supplemental Factors Rating (Choose From Menu) Score Received | Points Possible Comments

See business rules for more
information. Must be documented with
analysis: inputs and outputs. Design
year is 20 years from construction.
Growth rate is 1% by default.

#4 Mobility Improvement 2 Points: Neutral Effect on Mobility 2 5

1 Point: No documented public concern,

#5 Public and Other Interests .
and no support of project

1 5 Documentation from Elected Officials or
Public is required.

#6 Route Continuity and Corridor Completion

5 See business rules for more
information.

5 Points: Positive Effect on Uniformity 5

. See business rules for more
0 Points: No Earmarks or External

H ; information. Must be documented.
#7 Earmarks & External Contributions Contributions 0 25 Benefit/Cost Ratio must stil be
calculated using total project cost.
Supplemental Factors Subtotal: 8 15
FI n aI SCO re: 65 100 Scores greater than 100 will be lowered

0 100

Score Justifications:

Factor #4: Type justification for selection here with all necessary background information. If points were received in this category, justification is required.
Factor #5: Type justification for selection here with all necessary background information. If points were received in this category, justification is required.
Factor #6: This is the only interchange on I-70 with a full cloverleaf design. Correcting the accelleration distance for this interchange will bring it in line with the rest of the route.
Factor #7: Type justification for selection here with all necessary background information. If points were received in this category, justification is required.

Other Notes: Provide other information in this space as needed.

Designed by:

2018 TSAM Subcommittee

Printed 9/21/2018 Created by:

9:36 AM TSAM Scoring Sheet - V18.8.1 Taylor Ruble
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Factor 3 - Benefit Cost Ratio Calculations

USER

INPUT

Countermeasure: Accel

leration Lane Extension

RESULTS

Crashes (Total of 3 years only)

Location Type

Rural Multilane Highway

Fatal and Incapacitating Injury Crashes 2
Non-Incapacitating Injury Crashes 8
PDO Crashes 23

Crash Reduction Factors (%, By Severity)

CRFKABC (Killed and Injury)

CRF

11

Enter at least one CRF for either KABC or All Severities:

Countermeasure 1 CRFygc

Countermeasure 2 CRFygc

Countermeasure 3 CRFygc

Only enter CRF for "All Severities"

" if CRF's for KABC were not used:

Initial Annual Crash Costs
$570,317

Initial Annual Crash Costs Reduction
$62,735

Total Lifetime Crash Costs Reduction
$1,361,359

Build Year Project Cost
$227,485

Benefit Cost Ratio
5.98

Countermeasure 1 CRFy severities 11
Countermeasure 2 CRFy severities
Countermeasure 3 CRFy severities
Project Information
Current Year 2018
Project Build Year 2024
Inflation Rate (%, Do Not Change) 2
Project Life (Years, Default Value is 20) 20
Traffic Growth (%, Default Value is 1.0) 1
Yearly Upkeep Costs (Today's Dollars) $1,000
Total Project Cost (Today's Dollars) $202,000
NOTES

Crash totals by severity should be entered for the most recent consecutive three calendar year time period. No crash data for
years prior to 2015 should be used.

Notes on CRF usage should be included on the first page of the worksheet. At least one CRF should be entered for either KABC
crashes or all Crashes. If more than one countermeasure is being installed, enter additional CRF values as needed. Most projects

will only enter one CRF value. Negative CRF's are permitted.

Traffic growth percent should be based on the TCDS data or on a projection from central office. Do not use a traffic growth factor

greater than 1.0% without documentation . Do not enter a traffic growth factor of less than 0.1%.

Upkeep should include Pavement Marking Maintenance, Utility Payments, Amortized Refurbishments, and any other new yearly

costs that will now be required. The default yearly upkeep cost is $1000. Total Project Cost is imported from the first sheet.

Printed 9/21/2018

9:36 AM

Des. No. 2002424

TSAM Scoring Sheet - V18.8.1

Appendix |

Designed by:
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Created by:
Taylor Ruble
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Land and Water Conservation Fund (LWCF) County Property List for Indiana (Last Updated March 2022)

1800325 1800325 Wayne Whitewater Valley Gorge Park & Trail
1800356 1800356 Wayne Glen Miller Park & Golf Course
1800462 1800462 Wayne Springwood Lake Park

*Park names may have changed. If acquisition of publically owned land or impacts to publically owned land is anticipated, coordination
with IDNR, Division of Outdoor Recreation, should occur.
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July 24, 2023

Environmental Justice (EJ) Analysis
Revive I-70 Project

Wayne County, Indiana

Des. No. 2002424

Introduction

The Indiana Department of Transportation (INDOT), with federal funding from the Federal Highway Administration
(FHWA), intends to proceed with a roadway improvement project along a 21-mile section of Interstate 70 (I-70) in
Wayne County, Indiana, from approximately 1.5 miles west of the I-70/State Road (SR) 1 interchange to the
Indiana/Ohio State Line (Attachments, page 1). The project is within Jackson, Harrison, Center, Clay, and Wayne
townships. The project setting is primarily rural, with an urban area near the City of Richmond that has a mixture of
residential and commercial uses.

The project includes: adding two travel lanes (one eastbound and one westbound) in the grass median along I-70;
reconfiguring the I-70/US 40 interchange; modifying acceleration/deceleration lengths of the ramps at five
interchanges, weigh station, and rest area; replacing existing pavement with continuously reinforced concrete (CRC)
pavement; placing continuous concrete barrier at the centerline of the median; replacing the I-70 bridges over the East
Fork of the Whitewater River; widening and improving 40 bridges to accommodate the added travel lanes; rehabilitating
and replacing culverts; and improving the stormwater drainage system. Additionally, existing lighting, sighage, and
guardrail/barrier systems will be upgraded. Most of the work will occur within existing, previously disturbed right-of-way
(ROW). A noise study determined that noise abatement measures, such as noise walls are not feasible or reasonable
for the project.

Under FHWA Order 6640.23A, FHWA and the project sponsor, as a recipient of funding from FHWA, are responsible to
ensure that their programs, policies, and activities do not have a disproportionately high and adverse effect on minority
or low-income populations. Per the current INDOT Categorical Exclusion Manual, an EJ Analysis is required for any
project that has two or more relocations or 0.5 acre of additional permanent ROW. This project will require 1.48 acres
of new ROW. Therefore, an EJ Analysis is required.

Identification of EJ Populations

Potential EJ impacts are detected by locating minority and low-income populations relative to a reference population to
determine if populations of EJ concern exist, and whether there could be disproportionately high and adverse impacts
to them. The reference population may be a county, city or town and is called the community of comparison (COC). In
this project, the COC’s are Wayne County, Indiana and Preble County, Ohio. The community that overlaps the project
area is called the affected community (AC). An AC has an EJ population of concern if the population is more than 50%
minority or low-income or if the low-income or minority population is 125% of the COC. Data from the 2020 American
Community Survey (ACS) 5-year Estimates were obtained from the census.gov website on August 10, 2022, by Parsons.
The data collected for minority and low-income populations within the ACs are summarized in Tables 1 and 2 below.

In Indiana, the ACs in this project consist of nine Census Track Block Groups (CTBGs): (AC-A) Block Group 2, CT 105;
(AC-B) Block Group 1, CT 105; (AC-C) Block Group 1, CT 6; (AC-D) Block Group 2, CT 101; (AC-E) Block Group 2, CT 4;
(AC-F) Block Group 1, CT 4; (AC-G) Block Group 1, CT 101; (AC-H) Block Group 1, CT 11.02; (AC-1) Block Group 2, CT
11.02 (Attachments, page 2).

In Ohio, the ACs in this project consist of two CTBGs: (AC-J) Block Group 3, CT 4001; (AC-K) Block Group 1, CT 4601
(Attachments, page 2).
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Tablel: Wayne County, Indiana (Block Groups AC-A through AC-l)

coc AC-A AC-B AC-C AC-D AC-E AC-F AC-G AC-H AC-I
Block Block ::zzk Block Block Block Block Block Block
Wayne | Group 2, P Group 2, | Group2, | Groupl, | Group1, | Groupl, Group 2,
Group 1, 1,
County Census Census Census Census Census Census Census
) Census Census
Indiana Tract Tract 105 Tract Tract Tract Tract Tract Tract Tract
105 6 101 4 4 101 11.02 11.02
Minority Population \ \ \
Percent Minority (%) 10.7 4.3 5.2 4.0 6.1 12.7 5.8 0.5 0.0 15.6
125 Percent of COC (%) 13.4
Potential Minority NO NO NO NO NO NO NO NO YES
EJ Population?
Low-Income Population ‘ ‘ ‘
Percent Low-Income (%) 16.8 15.1 10.4 21.4 2.7 41.9 18.7 8.8 5.6 9.9
125 Percent of COC (%) 21.0
Potential Low-Income NO NO YES NO YES NO NO NO NO
EJ Population?

Table 2: Preble County, Ohio (Block Groups AC-J and

AC-K)
coc AC-) AC-K
Block Block
Preble Group 3, Group 1,
County Census Census
Ohio Tract Tract
4001 4601
Minority Population \
Percent Minority (%) 3.4 1.9 11.7
125 Percent of COC (%) 4.2
Potential Minority
EJ Population? NO YES
Low-Income Population ‘
Percent Low-Income (%) 9.2 18.1 12.4
125 Percent of COC (%) 11.5
Potential Low-Income
EJ Population? YES YES

Based on the data presented in Tables 1 and 2, the project area contains populations of EJ concern. The census data
sheets, map, and calculations can be found in the attachments.

Minority Populations: In Wayne County, Indiana, AC-I has a percent minority population of 15.6% (Table 1)
(Attachments, page 3), which is below 50% but above the 125% COC threshold of 13.4%. Therefore, this AC is a
minority population of EJ concern. In Preble County, Ohio, AC-K has a percent minority population of 11.7% (Table 2)
(Attachments, page 5), which is below 50% but above the 125% COC threshold of 4.3%. Therefore, this AC is a minority
population of EJ concern.

Low-Income Populations: In Wayne County, Indiana, AC-C and AC-E have a percent low-income of 21.4% and 41.9%,
respectively, which are greater than the 125% COC threshold of 21.0% (Table 1) (Attachments, page 4). Therefore, AC-C
and AC-E are low-income EJ populations of concern. In Preble County, Ohio, AC-J and AC-K have a percent low-income
of 18.1% and 12.4%, respectively, which are greater than the 125% COC threshold of 11.5% (Table 2) (Attachments,
page 6). Therefore, AC-J and AC-K are low-income EJ populations of concern.
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Area Resources: The US Department of Housing and Urban Development (HUD) Resource Locator
(https://resources.hud.gov/) was used to identify EJ housing resources and potential populations. Based on the site
data available, one resource was identified within 0.5 mile of the project area (Attachments, page 7). This resource is
the Carriage House Richmond Apartments, which is low-income housing located at 701 Dillon Drive in Richmond. No
impacts to this resource are expected.

Impact Analysis

Access/Interchange Modifications: Within the project area there are various geometric deficiencies, including the
existing ramp acceleration/deceleration lanes, and merge/diverge points, as well as acceleration/deceleration lanes
and loop ramps at various interchanges, all of which do not meet current Indiana Design Manual (IDM) standards.
There are also operational issues associated with the acceleration/deceleration lanes and loop ramps at both the I-70/
US 35 and I-70/US 40 interchanges. To resolve these issues, modifications will be made to both interchanges and to I-
70 on and off ramps throughout the project area.

The I-70/US 40 Interchange will be reconstructed to a Diamond Interchange with Roundabout Termini. The US 40
eastbound (EB) and westbound (WB) travel lanes will connect to a tear-drop style roundabout intersection at each end
of the interchange allowing for yield-controlled movements to access the EB and WB I-70 single lane ramps and to
continue along US 40. US 40 will maintain two lanes in each direction for EB and WB travel. The reconstruction will
also provide pedestrian facilities at this location, which are described below. There will be no permanent change in
access.

The I-70/US 35 Interchange will be partially modified to improve safety and to improve the acceleration and
deceleration lengths of each ramp movement. The merging loop ramp from US 35 southbound (SB) to I-70 EB will be
extended approximately 300 feet to provide additional length for acceleration. For the WB I-70 to US 35 exit ramps, a
new barrier separated dual lane collector-distributor road will be constructed and provide proper deceleration lengths
before accessing the existing US 35 NB and SB ramps. These ramp modifications will meet current INDOT design
standards. There will be no permanent change in access.

The I-70 on and off ramps for the rest area, weigh station, and the SR 1, Centerville Road, US 35, US 27, and SR 227
interchanges will be reconstructed to the gore nose, which is where the ramps separate from the I-70 mainline. At
some locations, reconstruction may extend further up a ramp due to profile or superelevation adjustments. Where
possible, the acceleration/deceleration lengths of the ramps will be modified to meet current IDM standards. Sections
of the ramps not reconstructed will have a mill and overlay preventative maintenance treatment.

A Transportation Management Plan (TMP) will be developed for the project, which will detail ramp closures and detours.
This plan will include input obtained from meetings with stakeholders to ensure impacts to community services, transit
routes, and community events are minimized. The proposed interchange modifications and ramp improvements are
not anticipated to disproportionately impact EJ populations.

ROW and Relocations: Most of the work will occur within existing, previously disturbed ROW. A total of 1.48 acres of
permanent ROW are required for this project, which are located in AC-C and AC-E containing EJ populations. The ROW
impacts include a 1.42-acre strip along the I-70 WB exit ramp to US 35, which is agricultural and undeveloped land.
This ROW is needed to construct a new dual lane exit ramp from I-70 WB to US 35. On the southside of I-70 between
the Cardinal Greenway Trail and Union Pike, an undeveloped 0.06-acre parcel will be acquired to replace a culvert
outside of the existing ROW. Locations of the ROW impacts are provided in Attachments, page 8. There will be no
relocations of residences, businesses, or farms. Therefore, the proposed property acquisitions are not anticipated to
disproportionately impact EJ populations.

Transit Service: The Rose View Transit System provides fixed-route and on-demand services in the project area.
Currently, one fixed-route crosses the project area and AC-E containing EJ populations (Attachments, page 9). This is
Route 3, which uses US 27 between downtown Richmond and Towers Medical Center located north of I-70. This
medical center is the only stop on Route 3 north of the I-70/US 27 interchange. The first stop south of the I-70/US 27
interchange is at Benchmark Human Services. There are no transit stops within the interchange.
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At the I-70/US 27 Interchange, the ramps and a 0.31-mile section of US 27 will require patching. Partial and full depth
concrete patches will be placed on US 27 from approximately 850 feet north of the center of the interchange to
approximately 800 feet south of the center of the interchange. One lane in the northbound (NB) and SB directions will
remain open on US 27 during construction. The project will not affect Route 3 operations since US 27 and access to all
stops along the transit line will remain open during construction. There will be ongoing coordination with the City of
Richmond and Rose View Transit via phone calls, emails, and TMP meetings to minimize potential impacts to transit
service. Therefore, the project is not anticipated to impact transit service.

Maintenance of Traffic (MOT): MOT will be conducted in three phases and detailed in the TMP. Two travel lanes will be
maintained in the EB and WB directions of I-70 at all times. Construction zones will have a maximum length of 5 miles
and a posted speed limit of 55 miles per hour (mph). Short-term ramp closures of no more than 60 calendar days with
detours will occur as necessary at SR 1, Jacksonburg Road, Centerville Road, Round Barn Road, US 35, Union Pike, US
27,US 227, and SR 121. The Washington Road interchange will be closed for approximately 120 calendar days with a
detour provided for motorists. One lane in the NB and SB directions will remain open on US 27 during construction. At
the I-70/US 40 interchange, ramps will be closed for approximately 60 calendar days as they are constructed. One
lane of travel in each direction will remain open on US 40 at all times. Access to all residences and businesses will be
maintained throughout construction.

Coordination with the Wayne County Highway Department, Richmond Department of Public Works, first responders,
schools, and Rose View Transit will occur throughout construction of the entire project. Coordination and outreach will
include phone calls, emails, and TMP meetings. Therefore, the proposed MOT is not anticipated to disproportionately
impact EJ populations.

Bicycle and Pedestrian Facilities: Pedestrian facilities are present at three locations within the project area containing
AC-E and AC-l. The Cardinal Greenway Trail crosses the project area via an underpass west of US 27. There are
sidewalk segments along US 27 south of the I-70/US 27 interchange, which terminate at the project area boundary and
do not connect to other pedestrian facilities within the project area. There is a 200-foot-long sidewalk segment along
US 40 which does not connect to other pedestrian facilities. No other bicycle or pedestrian facilities are located within
the project area.

The Cardinal Greenway Trail will require a full closure in order to complete adjacent work, and due to the rural nature of
the area, a detour will not be provided. Access to the trail north and south of the closed section will be available at
existing trailheads. Pedestrian access will not be affected at US 27 since the sidewalks are outside of the project area.
The sidewalk along US 40 within the project area will be closed during construction. New 5-foot wide sidewalks will be
constructed on both the north and south sides of US 40 from the western project limits to the Ohio State Border. They
will comply with the City of Richmond‘s Americans with Disabilities Act (ADA) Transition Plan, 2017. The new sidewalks
will be ADA compliant and connect to a new sidewalk segment proposed by the City of Richmond along US 40.
Therefore, the project is not anticipated to permanently impact pedestrian access or disproportionately impact EJ
populations.

Conclusions
The purpose of the Revive I-70 project is to:
e Restore the pavement to extend the service life of these sections of roadway by at least 30 years, and provide
a ride quality with an International Roughness Index of at least 95 inches per mile;
e Correct geometric deficiencies to meet current IDM standards;
e Reduce the frequency and severity of crashes;
e Fulfill state and federal long-range plans for increasing mobility; and
e Improve truck travel time reliability.

The project area contains four adjacent low-income EJ populations and two adjacent minority EJ populations. The
project will provide transportation benefits to local and through travelers. A TMP will be developed for the construction
in coordination with the Wayne County Highway Department, Richmond Department of Public Works, first responders,
schools, Rose View Transit, and other stakeholders. This plan will be implemented throughout construction of the
entire project to minimize impacts to motorists. There will be no change in access for transit service, motorized

Des. No. 2002424 Appendix | 1-82



vehicles and pedestrians. The Cardinal Greenway Trail will be restored and opened to the public after the new structure
is constructed. The sidewalks along US 40 will be improved and ADA compliant. It will become part of a new sidewalk
network along US 40. The lane and ramp closures will pose a temporary inconvenience to traveling motorists; however,
no significant delays are anticipated, and all inconveniences and delays will cease upon project completion. The
proposed ROW impacts are limited to strip takes from undeveloped parcels. Potential impacts to public transit during
construction will be minimized through coordination with Rose View Transit and local governmental officials. Based on
this analysis, the Revive I-70 project will not have a disproportionately high and adverse effect on low-income or
minority populations.

Outreach

To ensure that EJ populations are engaged and informed, the project's Public Involvement Plan discusses outreach to
EJ populations and individuals with limited English proficiency (LEP). Engagement activities include a variety of
approaches to overcome language, cultural, economic, and other potential barriers to effective participation in the
project development process. Engagement also includes stakeholders who represent EJ populations including elected
officials, public transit, local housing authorities, public schools, religious institutions, and civic organizations.

Two public information meetings (PIMs) have been held to date for the Revive |-70 project on January 23 and 24, 2023.
The PIMs were advertised via Richmond local television stations, press releases in the Palladium-Iltem, project website,
e-blasts, and advertisements on social media. Electronic fliers were sent to Forward Wayne County, Wayne County
Foundation, and Bethel African Methodist Episcopal (AME) Church. Flier recipients were encouraged to share the PIM
information with local residents. The flier offered the following special accommodations upon request:

With advance notice, the Indiana Department of Transportation (INDOT) can provide special
accommodation for persons with disabilities and/or limited English-speaking ability and persons
needing auxiliary aids or services such as interpreters, signers, readers or large print. Should special
accommodation be needed, please contact Berry Craig, public involvement specialist, Parsons, at
berry.craig@parsons.com or 270-705-1640.

The January 23, 2023, PIM was held at Whitewater Hall at Indiana University East, located at 2325 Chester Boulevard
in Richmond. Indiana University East is a stop on the Rose View Transit Route 3 service. The PIM handout and
comment sheet were provided in both English and Spanish. The January 24, 2023, meeting was held virtually on
Microsoft Teams. Whitewater Community Television recorded the January 23 PIM and broadcasted it on a local
channel.

These outreach efforts will be applied to future PIMs and the public hearing for Revive I-70.
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Wayne County Race Data
https://data.census.gov/cedsci/table?q=B02001&g=0500000US18177_1500000US181770004001,181770004002,181770006001,181770011
021,181770011022,181770101001,181770101002,181770105001,181770105002&tid=ACSDT5Y2020.B02001&moe=false&tp=false

cocC AC-F AC-E AC-C AC-H AC-l
COC % Minority: AC-F % Minority: AC-E % Minority: AC-C % Minority: AC-H % Minority: AC-l % Minority:
(66176-59085)/66176*100= 10.7 (2459-2316)/2459*100= 5.8 (1555-1358)/1555%100= 12.7 (719-690)/719*100= 4.0 (1010-1010)/1010*100= 0.0 (1443-1218)/1443*100= 15.6
125% (10.7*1.25)= 13.4
AC-H AC-l AC-G AC-D AC-B AC-A

DUPLICATE DUPLICATE AC-G % Minority: AC-D % Minority: AC-B % Minority: AC-A % Minority:
(952-947)/952*%100= 0.5 (875-822)/875*100= 6.1 (729-691)/729*100= 5.2 (1465-1402)/1465*100= 4.3
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Wayne County Income Data

https://data.census.gov/cedsci/table?q=B17021&g=0500000US18177_1500000US181770004001,181770004002,181770006001,181770011
021,181770011022,181770101001,181770101002,181770105001,181770105002&tid=ACSDT5Y2020.B17021&moe=false
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cocC AC-F AC-E AC-C AC-H AC-l

AC-C % Low Income:
154/719*100=21.4

AC-H % Low Income: AC-l % Low Income:
57/1010*100= 5.6 143/1443*100=9.9

COC % Low Income: AC-F % Low Income: AC-E % Low Income:
10626/63331*100= 16.8 440/2348*100= 18.7 568,/1356*100= 41.9

125% (16.8*1.25)= 21.0

AC-l AC-G AC-D AC-B AC-A

DUPLICATE AC-G % Low Income: AC-D % Low Income: AC-B % Low Income: AC-A % Low Income:
84/952*100= 8.8 23/861*100= 2.7 76/729%*100=10.4 217/1439*100= 15.1
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Cedric D.
Text Box

AC-F

Cedric D.
Text Box

AC-E

Cedric D.
Text Box

AC-C

Cedric D.
Text Box

AC-H

Cedric D.
Text Box

AC-I

Cedric D.
Text Box
AC-F % Low Income:
440/2348*100= 18.7


Cedric D.
Text Box
AC-E % Low Income:
568/1356*100= 41.9


Cedric D.
Text Box
AC-C % Low Income:
154/719*100= 21.4


Cedric D.
Text Box
AC-H % Low Income:
57/1010*100= 5.6


Cedric D.
Text Box
AC-I % Low Income:
143/1443*100= 9.9


Cedric D.
Text Box
AC-B % Low Income:
76/729*100= 10.4


Cedric D.
Text Box
AC-G % Low Income:
84/952*100= 8.8


Cedric D.
Text Box
AC-D % Low Income:
23/861*100= 2.7


Cedric D.
Text Box
DUPLICATE

Cedric D.
Text Box

AC-I

Cedric D.
Text Box

AC-G

Cedric D.
Text Box

AC-D

Cedric D.
Text Box

AC-B

Cedric D.
Text Box

AC-A

Cedric D.
Text Box
AC-A % Low Income:
217/1439*100= 15.1



Preble County Race Data
https://data.census.gov/cedsci/table?q=B02001&g=0500000US39135_1500000US391354001003,391354601001&tid=ACSDT5Y2020.802001
&moe=false

coc AC-J AC-K
COC % Minority: AC-J % Minority: AC-K % Minority:
(40995-39615)/40995*100= 3.4 (1409-1382)/1409*100= 1.9 (1216-1074)/1216*100= 11.7
125% (3.4*1.25)= 4.2
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https://data.census.gov/cedsci/table?q=B02001&g=0500000US39135_1500000US391354001003,391354601001&tid=ACSDT5Y2020.B02001&moe=false
Cedric D.
Text Box

COC

Cedric D.
Text Box

AC-J

Cedric D.
Text Box

AC-K

Cedric D.
Text Box
COC % Minority:
(40995-39615)/40995*100= 3.4
125% (3.4*1.25)= 4.2

Cedric D.
Text Box
AC-J % Minority:
(1409-1382)/1409*100= 1.9


Cedric D.
Text Box
AC-K % Minority:
(1216-1074)/1216*100= 11.7



Preble County Income Data
https://data.census.gov/cedsci/table?q=B17021&g=0500000US39135_1500000US391354001003,391354601001&tid=ACSDT5Y2020.817021
&moe=false

coc AC-J AC-K

COC % Low Income: AC-J % Low Income: AC-K % Low Income:
3697/40357*100= 9.2 248/1371%100=18.1 151/1216*100=12.4
125% (9.2*1.25)= 11.5
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Cedric D.
Text Box

COC

Cedric D.
Text Box

AC-J

Cedric D.
Text Box

AC-K

Cedric D.
Text Box
COC % Low Income:
3697/40357*100= 9.2
125% (9.2*1.25)= 11.5

Cedric D.
Text Box
AC-J % Low Income:
248/1371*100= 18.1


Cedric D.
Text Box
AC-K % Low Income:
151/1216*100= 12.4



¢

Obtained from: https://resources.hud.gov/ on July 12, 2023
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Cedric D.
Text Box
Obtained from: https://resources.hud.gov/ on July 12, 2023


Permanent Right of Way Impacts

Approximately 0.31

Approximately 1.11 acres of ROW
acres of ROW

700S35
-Interchange

Approximately 0.06
acres of ROW

<«——Cardinal Greenway Trail /

[ © 2023 Microsoft Corporation (© 2023 Maxar ©CNES (2023) Distribution Airbus DS _Earthstar Geographics S10) |
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J Graf
Text Box
Permanent Right of Way Impacts

rbales
Text Box
I-70

rbales
Text Box
I-70/US 35 Interchange

rbales
Callout
Cardinal Greenway Trail

rbales
Callout
Union Pike
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Graf, Jennifer [US-US]

From: Fair, Terri <TFair@indot.IN.gov>
Sent: Tuesday, July 25, 2023 5:39 PM
To: Graf, Jennifer [US-US]
Cc: Passmore, Andrew D
Subject: [EXTERNAL] Des. No. 2002424 Revive I-70 EJ Analysis Memo for Review
Attachments: 2023_07_20 MEM EJ Analysis Revivel70 Draft5.pdf
Sensitive

INDOT-Environmental Services Division (ESD) has reviewed the project information along with the Environmental Justice
(EJ) Analysis for the above referenced project. With the information provided, the project may require minimal right-of-
way, require no relocations, and would not disrupt community cohesion or create a physical barrier. With the
information provided, INDOT-ESD would not consider the impacts associated with this project as causing a
disproportionately high and adverse effect on minority and/or low-income populations of EJ concern relative to non-EJ
populations in accordance with the provisions of Executive Order 12898 and FHWA Order 6640.23a. No further EJ
Analysis is required.
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Project Name:

Route Number:

INDOT DES NO:

Parsons Project Number:
Project Description:

Project Limits:

INDOT District:

Parsons Utility Coordinator:
INDOT Oversight Agent:
INDOT Project Manager:
INDOT Construction Area Engineer:

American Electric Power Telecom

Utility Coordination

1-70 Wayne County
1-70

2002424

684082

1-70 Wayne County
1-70 from SR 1 to Ohio State Line
Greenfield
Holliston Huhn
Lavon Marshall
Nathan Riggs

Clark Packer

Fiber Optic

Not Within Project Area

American Electric Power Distribution

Electric - Distribution

Not Within Project Area

American Electric Power Transmission

Electric - Transmission

Within Project Area

Centerpoint Energy

Gas Distribution

Within Project Area

Centerpoint Energy

Gas Transmission

Within Project Area

Town of Centerville

Electric, Storm Sewer, Water

Within Project Area

Comcast Cable Communications

Communication

Within Project Area

Duke Energy Inc

Electric Distribution

Within Project Area

Duke Energy Inc

Electric Transmission

Within Project Area

Frontier Communications

Communication

Within Project Area

Indiana American Water Co. Water Within Project Area
Panhandle Eastern Pipeline Gas Within Project Area
City of Richmond Electric Within Project Area
City of Richmond Sanitary Sewer Within Project Area
Whitewater Valley REMC Electric Within Project Area

Des. No. 2002424

Appendix |

1-94



DocuSign Envelope ID: DOF67AA0-A017-44C4-B608-7B3ABCD366A3

0000000000000000000073354
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DocuSign Envelope ID: DOF67AA0-A017-44C4-B608-7B3ABCD366A3

STATE OF INDIANA
Indiana Department of Transportation

Recommended for approval by:

TNARQ 2 amd

Patrick Szewczak
Acting District Deputy Commissioner

Date: 4/27/2023

Executed By:

(for)

Michael Smith, Commissioner

Indiana Department of Transportation

Date>/7/2023

16

Des. No. 2002424 Appendix | -111



DocuSign Envelope ID: DOF67AA0-A017-44C4-B608-7B3ABCD366A3

Des. No. 2002424 Appendix | -112



DocuSign Envelope ID: DOF67AA0-A017-44C4-B608-7B3ABCD366A3

Des. No. 2002424 Appendix | -113



DocuSign Envelope ID: DOF67AA0-A017-44C4-B608-7B3ABCD366A3

Des. No. 2002424 Appendix | -114



DocuSign Envelope ID: DOF67AA0-A017-44C4-B608-7B3ABCD366A3

Des. No. 2002424 Appendix | -115



7/18/23, 8:56 AM Document Maintenance

Document Approval Status

SetlD STIND ContractID  0000000000000000000073354

Supplier CARDINAL GREENWAY, INC

¥ Review/Edit Approvers

Agency Fiscal Approval

STIND/0000000000000000000073354: Approved
Agency Fiscal Approval

Approved

Michael Hopper-00800
¢ Agency Fiscal Approval for SCM
06/26/23 - 2:55 PM

IDOA Approval

STIND/0000000000000000000073354: Approved
IDOA Legal Approval

Approved

Redding,Sandra-061-Procq
“ IDOA Legal Approval for SCM
06/26/23 - 3:14 PM

SBA Approval

STIND/0000000000000000000073354: Approved
SBA Approval

Approved
Sharp,Cara-00057

¢ SBA Analyst Approval for SCM
07/13/23 - 10:34 AM

Attorney General Approval
STIND/0000000000000000000073354: Approved

Attorney General Approval

Approved Approved
Celeste Michelle Croft - 00046 | _,, Clarence Benjamin Leatherbury
J Deputy Atty General Appr SCM J Inserted Approver

07/13/23 - 4:24 PM 07/14/23 - 2:02 PM

Return to Document Management

https://fs.gmis.in.gov/psp/fsprd_6/EMPLOYEE/ERP/c/CONTRACT_MGMT.CS_DOC_MAINT.GBL?Action=U&page=CS_DOC_MAINT&CS_DOC_ID=1... 1/1
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