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I-70 Re-Alignment
Alternatives 4 & 6
Zoning Map

City Limits
Parcels (PW)
Zoning
AG - Agricultural District
I C-1 - Local Commercial District
C-2 - General Commercial District

C-3 - Regional Commercial District
I 1-1 - Light Intensity Industrial District
I-1S - Industrial Park Storage District

MHP - Mobile Home Park District
PUBLIC - Public District I RU - Residential Unit District

PUD - Planned Unit Development District - ADCO - Unincorporated Adams County
|1-2 - Medium Intensity Industrial District - R-1 - Single-Family Detached Residential District [l BRTN - City of Brighton

- R-2 - Single-Family Attached Residential District - DEN - City and County of Denver

I R-3 - Multi-Family Residential District Revised: 8/9/10

R-4 - Townhouse Residential District

I-3 - Heavy Intensity Industrial District
MU-1 - Mixed Use District
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New (Current) Zone Code Types
CMP-ENT: Campus-Entertainment
E-MX: Urban Edge-Mixed Use
E-SU: Urban Edge-Single Unit
E-TU: Urban Edge-Two Unit

I-A: Industrial-Light

I-B: Industrial-General

I-MX: Industrial-Mixed Use

M-IMX: Master Plan-Industrial Mixed Use
S-MX: Suburban-Mixed Use
OS-A: Open Space-Parks

OS-B: Open Space-Recreation
OS-C: Open Space-Conservation
PUD: Planned Unit Development

&l

Current Zoning 8/9/10

*Some zone districts from the former code
were retained for special circumstances.

New Code Zoning and Former Chapter 59 Zoning

In Potential I-70 Realignment Area
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In this and other express toll lane project scenarios, average weekday
transactions and revenue for years 2010 and 2025 were annualized.
Annual revenue for 2010 and 2025 were calculated using 200 interior
weekdays (Monday through Thursday), 52 Fridays, and 113 weekend
days. Fridays were assumed to have 20 percent more revenue than the
average weekday, and weekend days were assumed to represent 25
percent of the revenue on an average weekday. Annual transactions were
similarly calculated. Intermediate year transactions and revenue were
calculated through interpolation between 2010 and 2025. From 2025 to
2030 a 4.0 percent increase in annual revenue was assumed, reducing to
3.0 percent between 2030 and 2035, and 2.0 percent from 2035 to 2040.

The same procedure was used to annualize transactions and revenue for
other projects evaluated, although there may have been slight variations in
the assumed weekday to Friday, and weckday to weckend day
percentages. '

I-70 EAST EXPRESS TOLL LANES - SCENARIOS 1,2 AND 3

The I-70 East Scenario 1 project is located between I-25 and E-470. The
project is approximately 12 miles and is subdivided into two sections with
different improvement types. From I-25 to just east of I-270, the section
would have three general purpose lanes in each direction, the majority of
which is on elevated structure, and two express toll lanes each direction on
elevated structure, located to the north of the existing [-70 East alignment.
From just east of 1-270 to just west of E-470, I-70 would vary between
two (east of Chambers Road to E-470) and four (east of 1-270 to east of
Chambers Road) general purpose lanes, plus two express toll lanes in each
direction located at-grade.The 1-70 East Scenario 2 project is located
between I-25 and Chambers Road. The project is approximately 9 miles
and is subdivided into two sections with different improvement fypes.
From I-25 to just east of 1-270, the section would have three general
purpose lanes in each direction, the majority of which is on elevated
structure, and two express toll lanes each direction on elevated structure,
located to the north of the existing I-70 East alignment. From just east of
I-270 to Chambers, I-70 would have four general purpose lanes and two
express toll lanes in each direction located at-grade. Within this section the
express toll lanes would be located in the median of existing I-70 and
would be separated from the general purpose lanes by a concrete jersey
barrier.

The I-70 East Scenario 3 project is located between Colorado Boulevard
and Chambers Road. The project is approximately 6 miles and would not

Iﬂfxm-..» paer]
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have an elevated structure as was assumed in Scenarios ! and 2. From just
east of Colorado Bouievard to 1-270, I-70 would have three general
purpose lanes and two express toll lanes in each direction located at-grade.
Within this section the express toll lanes would be located in the median
of existing I-70 and would be separated from the general purpose lanes by
a congcrete jersey barrier. It was assumed that the existing general purpose
lanes would need to be reconstructed between Colorado and Chambers
because the current median width is not sufficient to add express toll lanes
in the median without impacting the general purpose lanes.

CURRENT TRAFFIC CONDITIONS

For the analysis of these scenarios the latest regional traffic model was
obtained for the Denver Regional Council of Governments (DRCOG). A
“collection of hourly traffic counts on all I-70 ramps within the study
corridor and at two mainline locations along I-70 were used to create an
hourly traffic demand profile for 2002. As expected, the highest volume
occurs east of the I-270 ramps where the average weekday traffic is
175,000 vehicles across the 8-lane cross-section. West of the I-270 ramps,
traffic is heaviest between Brighton Boulevard and York Street at 140,000
vehicles across the 6-lane cross-section. Traffic levels drop off
significantly east of Airport Road to 37,200 vehicles.

Hourly variation patterns along the mainline sections of [-70 showed that
the west end of I-70 is the only significant location showing directional
peaking patterns. There, traffic is heaviest in the morning eastbound and
westbound during the afternoon peak. East of the I-270 ramps both
directions are heavily used during the peaks with the westbound peaks
starting earlier than the eastbound peaks. There is a significant movement
of traffic between I-270 and 1-225, along [-70.

PROJECT ACCESS POINTS AND TOLLING CONCEPT ,

The points of express toll lane access and tolling for Scenarios 1, 2 and 3
are shown in Figure 3-6. Entry and exit access to the express toll lanes are
via seven locations in Scenario 1, six locations in Scenario 2, and 5
locations in the shorter Scenario 3. In Scenario 1 access is provided at the
following locations:

To/from the east, west of Brighton Boulevard;

To/from the east at Colorado Boulevard;

To/from the east at Quebec Street;

To/from the east with direct connection ramps with [-270;
To/from the west with direct connection ramps with [-225;
To/from the west, west of Chambers Road; and

To/from the west, west of E-470.
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In Scenario 2, the only access difference is the removal of the access
to/from the west, west of E-470 since the project ends at a location west of
Chambers Road.

Access in Scenario 3, is identical to Scenario 2 with the exception of the
removal of the far west access, west of Brighton Boulevard. The project is
assumed to begin east of Colorado Boulevard.

Figure 3-6 also identifies the general location of tolling zones for each
scenario. There are three tolling zones identified in Scenario 1 and two in
Scenario 2 and 3. Under Scenario 1, the far west tolling zone would cover
the distance traveled to the I-270 access, the middle tolling zone would
cover the distance traveled from the [-270 access to Chambers Road and
the last tolling zone would cover the distance from Chambers Road to E-
470. Under Scenario 2 and 3, the last tolling zone is not needed.

PRELIMINARY TRAFFIC AND REVENUE ESTIMATES

Presented below are the estimated optimum toll rates by time period which
were the outcome of toll sensitivity analyses performed for the assumed
opening year (2010) and future year (2025). Also presented below are
estimates of average weekday traffic for years 2010 and 2025. Volumes
shown are by time period and total weekday on the express toll lanes and
total weekday on the general purpose lanes. Finally, estimates of the
annual number of trips and gross toll revenue for each scenario are
provided.

Toll Rates — A toll sensitivity analysis was conducted for each analysis
period in years 2010 and 2025 for the three scenarios. A per-mile rate
structure was assumed for all three scenarios. Per-mile toll rates tested
ranged from $0.050 to $0.500. Shown in Tables 3-6, 3-7 and 3-8 are the
optimum passenger car-based per-mile toll rates by time period and travel
direction for Scenarios 1, 2 and 3, respectively. Also presented is the toll
for a full-length trip by time period and direction. The full-length tolls in
Scenario 1 range from $1.00 to $6.20 in year 2010 and from $1.60 to
$7.15 in 2025, depending on the time period. In Scenario 2, a full-length
trip along the express toll lanes would range from $0.60 to $3.25 in 2010,
depending on the time period, and from $0.95 to $4.25 by 2025. In
Scenario 3, a full-length trip along the express toll lanes would range from
$0.45 to $2.40 in 2010, and from $0.70 to $3.15 by 2025.

Estimated Traffic — Average toll weekday traffic along I-70 on the
general purpose and express toll lanes was summarized for each scenario
at the optimum toll rates. Additionally, weekday volumes on the express
toll lanes by time period are also provided. These volumes at 2010 and
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= 2025 levels are displayed in Figures 3-7 and 3-8 for Scenario 1, Figures 3-

9 and 3-10 for Scenario 2, and Figures 3-11 and 3-12 for Scenario 3.

b In reviewing new traffic estimates for the I-70 alternatives, and all of the
Express Toll Lane type projects, it should be noted that traffic estimates

: are shown by analysis time period. The a.m. peak period, for analysis
B purposes, represents a one hour period, while the a.m. shoulder period
represents two hours. Midday represents six hours, while p.m. shoulder

and p.m. peak periods represent two hours each. The traffic volumes

R shown in the following figures, represent the total volumes for the entire
period. )
i For example, in the traffic estimates shown in Figure 3-7, at the tolling

zone located east of 1-270, the eastbound a.m. peak hour ftraffic is
estimated at 2,800. The a.m. shoulder is estimated at 3,000, over two

e hours, 1,750 per hour. The midday volume is estimated at 8,000, but
: represents six hours; where an average of slightly more than 1,300
g vehicles per hour.

It also should be kept in mind that highly variable toll rates are assumed to
be used, rates which would optimize revenue while still managing free
- flow traffic in peak periods. The toll rate in the midday is one fourth of
' the rate which would be charged in peak hour conditions; hence midday
traffic usage would be lower on a per hour basis and revenues would be
o much lower.

In Scenario 1, the peak load point on the express toll lanes in year 2010 is
- 43,300 vehicles east of I-270 access points. All traffic using the facility
has to pass through this point and therefore would have the largest
volume. This volume represents about 17 percent of the total 1-70 demand
- at this location. At this same location during the a.m. peak hour, the
estimated eastbound volume is 2,800 vehicles on the two express toll
lanes. By 2025 at this same location, the weekday express toll lane volume

A is estimated to increase to 65,300 or 23 percent of the total demand.
Significant movements between the express toll lanes and the direct
i connection ramps to 1-270 and [-225 are shown.
In Scenario 2, similar volumes are shown as compared to Scenario 1. The
d section of managed lanes east of Chambers Road under Scenario 1 was

found not to provide significant added benefit. This section of toll road
actually would tend to increase the cost of a through trip with no real
added benefit since the time savings advantage of the toll lanes would
likely of already occurred west of Chambers Road. Weekday express lane
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volumes at the peak load point are estimated at 45,500 vehicles in 2010
and growing to 67,000 by 2025. .

Scenario 3 would have slightly lower volumes than compared with
Scenario 2 because of the shorter project and removal of the far west
access. The peak load point shows the toll lanes would still be heavily
used, especially within the peak periods.

Estimated Annual Trips And Gross Toll Revenue — Annual trips and
gross toll revenue for Scenarios 1, 2, and 3 are provided in Tables 3-9, 3-
10, and 3-11, respectively. Scenario 1 produces an estimated $17.5
million in gross toll revenue in year 2010 and grows to an estimated $44.5
million by year 2025. The annual number of trips is estimated at 12.6
million in year 2010, growing to 18.7 million by year 2025.

Gross toll revenue produced by Scenario 2 is estimated at $17.3 million in
year 2010 and $40.4 million in year 2025. The annul number of trips in
the express toll lanes rises from 12.1 million in year 2010 to 18.2 million
in year 2025.

Scenario 3 is estimated to produce $15.9 million in gross toll revenue in
2010, growing to $37.9 million by 2025. The annual number of trips for
2010 is estimated at 12.3 million and is estimated to increase to 18.0
million by year 2025, It is interesting to note that the annual revenue
growth from 2010 to 2015 is double that of the trip growth on the toll
lanes. This is due to toll raie increases which can occur as demand
continues to grow within the corridor.

U.S. 36 EXPRESS TOLL LANES - SCENARIO 1

The US 36 project extends from Cherryvale Road near the city limits of
Boulder to the eastern terminus at I-25. The project is approximately 17
miles long and is subdivided into three sections with different
improvement types. From Cherryvale to McCaslin Boulevard, the section
would have two general purpose lanes and one express toll lane each
direction. From McCaslin Boulevard to Pecos, US 36 would have two
general purpose lanes and two express toll lanes in each direction and
from Pecos to 1-25, the project includes the conversion of the existing one-
lane reversible high-occupancy ' vehicle (HOV) facility to a two-lane
reversible high-occupancy toll (HOT) facility. The section would then
have two general purpose lanes in each direction. '

September 20, 2004 , " Page 3-25
DRAFT ‘ ' ' .
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" Table 3-9

I-70 Express Toll Lanes
Scenario 1 : I-25 to E-470
Annual Traffic And Revenue Estimates

Year Annual Trips (1) Annual Revenue (1)
(000) (000)
2010 12,571 $17,488
2011 12,908 18,612
2012 13,254 19,808
2013 13,609 21,081
2014 13,973 22,436
2015 14,347, 23,878
2016 14,732 25,413
2017 15,126 27,047
2018 15,532 28,785
2019 15,948 30,635
2020 16,375 32,604
2021 16,814 34,700
2022 17,264 36,930
2023 17,727 39,303
2024 18,201 41,829
2025 18,689 44,518
2026 19,063 46,299
2027 19,444 48,151
2028 19,833 50,077
2029 20,230 52,080
2030 20,634 54,163
2031 20,944 55,788
2032 21,258 57,461
2033 21,577 - 59,185
2034 21,900 60,961
2035 22,229 62,790
2036 22,451 64,046
2037 22,676 65,326
2038 22,502 66,633
2039 23,131 67,966
2040 23,363 69,325

") Not adjusted for ramp-up.

September 20, 2004
DRAFT
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Table 3-10

I-70 Express Toll Lanes
Scenario 2 : I-25 to Chambers
Annual Traffic And Revenue Estimates

Year Annual Trips (1) Annual Revenue (1)
{000) (000)
2010 12,096 $17,273
2011 12,429 18,280
2012 12,772 19,345
2013 13,124 20,472
2014 13,486 21,666
2015 13,857 22,928
2016 14,239 24,265
2017 14,631 25,679
2018 15,035 27,175
2019 15,449 .28,759
2020 15,875 30,435
2021 16,312 32,209
2022 16,762 34,086
2023 17,224 36,073
2024 17,698 38,175
2025 18,186 40,400
2026 18,550 42,016
2027 18,921 43,697
2028 19,299 45,445
2029 19,685 47,262
2030 20,079 49,153
2031 20,280 50,627
2032 20,482 52,146
2033 20,687 53,711
2034 20,894 55,322
2035 21,103 56,982
2036 21,209 58,121
2037 21,315 59,284
2038 21,421 60,469
2039 21,528 61,679
2040 21,636 62,912

Y Not adjusted for ramp-up,

September 20, 2004
DRAFT

Page 3-27



.ﬁ% FNGINEFRS
wunEsy BEONOMST CTE Preliminary Traffic And Revenue Study

‘Wilbur Smith Associates

&

iia B

.:}‘l:»m»w_‘q
i .

'ﬂﬂv“".&.‘\rb;\x@‘

Table 3-11

1-70 Express Toll Lanes
Scenario 3 : Colorado to Chambers
Annual Traffic And Revenue Estimates

Year Annual Trips (1) Annual Revenue (1)
(000) (000)
2010 12,263 $15,905
2011 12,582 16,852
2012 12,909 17,855
2013 13,244 18,917
2014 13,588 20,043
2015 13,941 21,236,
2016 14,303 22,500
2017 14,675 23,839
2018 15,056 25,258
2019 15,448 26,762
2020 15,849 28,355
2021 16,261 30,042
2022 16,683 31,830
2023 17,117 33,725
2024 17,562 35,732
2025 18,018 37,859
2026 18,288 39,373
2027 18,563 40,948
2028 18,341 42,586
2029 16,124 44,290
2030 19,411 46,061
2031 19,605 47,443
2032 19,801 48,866
2033 19,999 50,332
2034 20,199 51,842
2035 20,401 53,398
2036 20,503 54,466
2037 20,605 55,555
2038 20,708 56,666
2039 20,812 57,799
2040 20,916 58,955

" Not adjusted for ramp-up.

September 20, 2004
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Conceptual Cost Estimate

DEIS References:

Volume I: Chapter 3, Alternatives Considered (page 3-56) — note: cost
estimate in the DEIS are in 2005 dollars, which have been updated to 2009

Volume llI: Air Quality Technical Report

Attachments:

Engineers estimate of probable cost (May 2010)

Draft PACT Working Document — For Discussion Purposes Only: August 2010







I-70 East DEIS Alternatives
Conceptual Cost Estimates

Construction Cost

Allterietive (million, 2009 dollars)*

No-Action North $494 - $509
No-Action South $589 - $704
Alternative 1 North $1,497 - $1,514
Alternative 1 South $1,566 - $1,681
Alternative 3 North $1,679 - $1,696
Alternative 3 South $1,744 - $1,859
Alternative 4 West $1,924 - $2,028
Alternative 4 East $1,811
Alternative 6 West $2,234 - $2,338
Alternative 6 East $2,143

*Cost ranges for Alternatives 1 and 3 and the No-Action Alternative represent
upper and lower ranges for ROW costs for properties between Brighton
Boulevard and Colorado Boulevard. Ranges for the western connection option
of Alternatives 4 and 6 represent upper and lower ranges for ROW costs for
parcels associated with the National Western Complex.

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010




No-Action North and No-Action South

Estimate of Probable Construction Cost

Cost Item

No-Action North

(million, 2009 dollars)*

No-Action South

(million, 2009 dollars)*

Construction Cost Items $242,000,000 $240,000,000
Environmental (5%) $12,000,000 $12,000,000
Survey (3%) $7,000,000 $7,000,000

Subtotal $261,000,000 $259,000,000
Force Account (10%) $26,000,000 $26,000,000
Design Engineering (15%) $39,000,000 $39,000,000
Construction Oversight (12%) $43,000,000 $43,000,000
Mobilization (7%) $18,000,000 $18,000,000
Contingencies (20%) $52,000,000 $52,000,000
Subtotal $178,000,000 $178,000,000
Mitigation: Sounds walls $8,000,000 $8,000,000

Right of way

$39,000,000 - $54,000,000

$137,000,000 - $252,000,000

Total Procurement Cost

$486,000,000 - 501,000,000

$582,000,000 - $697,000,000

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010




Alternative 1 North and Alternative 1 South

Estimate of Probable Construction Cost

Alternative 1 North

Alternative 1 South

Sl et (million, 2009 dollars)* (million, 2009 dollars)*
Construction Cost Items $715,000,000 $720,000,000
Environmental (5%) $35,000,000 $36,000,000
Survey (3%) $21,000,000 $21,000,000
Subtotal $771,000,000 $777,000,000
Force Account (10%) $78,000,000 $79,000,000
Design Engineering (15%) $116,000,000 $117,000,000
Construction Oversight (12%) $128,000,000 $128,000,000
Mobilization (7%) $55,000,000 $55,000,000
Contingencies (20%) $154,000,000 $155,000,000
Subtotal $531,000,000 $534,000,000
Mitigation: Sounds walls $16,000,000 $16,000,000

Right of way

$160,000,000 - $177,000,000

$221,000,000 - $336,000,000

Total Procurement Cost

$1,478,000,000 - $1,495,000,000

$1,548,000,000 - $1,663,000,000

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010




Alternative 3 North and Alternative 3 South

Estimate of Probable Construction Cost

Alternative 3 South

(million, 2009 dollars)*

Construction Cost Items $806,000,000 $803,000,000
Environmental (5%) $40,000,000 $40,000,000
Survey (3%) $24,000,000 $24,000,000
Subtotal $870,000,000 $867,000,000
Force Account (10%) $87,000,000 $86,000,000
Design Engineering (15%) $131,000,000 $130,000,000
Construction Oversight (12%) $144,000,000 $143,000,000
Mobilization (7%) $61,000,000 $61,000,000
Contingencies (20%) $174,000,000 $173,000,000
Subtotal $597,000,000 $593,000,000
Mitigation: Sounds walls $16,000,000 $16,000,000

Right of way

$175,000,000 - $192,000,000

$243,000,000 - $358,000,000

Total Procurement Cost

$1,658,000,000 - $1,675,000,000

$1,719,000,000 - $1,834,000,000

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010




Alternative 4 West and Alternative 4 East

Estimate of Probable Construction Cost

Alternative 4 West

Alternative 4 East

Sl et (million, 2009 dollars)* (million, 2009 dollars)*
Construction Cost Items $887,000,000 $910,000,000
Environmental (5%) $45,000,000 $46,000,000
Survey (3%) $26,000,000 $27,000,000
Subtotal $958,000,000 $983,000,000
Force Account (10%) $96,000,000 $98,000,000

Design Engineering (15%)

$143,000,000

$147,000,000

Construction Oversight (12%)

$158,000,000

$162,000,000

Mobilization (7%) $67,000,000 $69,000,000
Contingencies (20%) $192,000,000 $197,000,000
Subtotal $656,000,000 $673,000,000
Mitigation: Sounds walls $17,000,000 $15,000,000
Right of way $254,000,000 - $358,000,000 $123,000,000

Total Procurement Cost

$1,885,000,000 - $1,989,000,000

$1,794,000,000

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010




Alternative 6 West and Alternative 6 East

Estimate of Probable Construction Cost

Alternative 6 West

Alternative 6 East

Sl et (million, 2009 dollars)* (million, 2009 dollars)*
Construction Cost Items $1,046,000,000 $1,068,000,000
Environmental (5%) $52,000,000 $53,000,000
Survey (3%) $31,000,000 $32,000,000
Subtotal $1,129,000,000 $1,153,000,000
Force Account (10%) $112,000,000 $115,000,000
Design Engineering (15%) $170,000,000 $173,000,000
Construction Oversight (12%) $185,000,000 $189,000,000
Mobilization (7%) $79,000,000 $81,000,000
Contingencies (20%) $225,000,000 $230,000,000
Subtotal $771,000,000 $788,000,000
Mitigation: Sounds walls $20,000,000 $20,000,000
Right of way $267,000,000 - $371,000,000 $138,000,000
Total Procurement Cost $2,187,000,000 - $2,291,000,000 $2,099,000,000

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010




Air Quality

DEIS References:

Volume I: Chapter 5, Affected Environment, Environmental
Consequences, and Mitigation (Section 5.10 Air Quality)

Volume llI: Air Quality Technical Report

Attachments:

Air Quality Information

Draft PACT Working Document — For Discussion Purposes Only: August 2010







Air Quality Information

Federal and state regulations require transportation projects that request federal funding be
reviewed for effects on air quality.

e |-70 improvements will reduce congestion and increase travel mobility.

e Both project level and regional air quality conformity analyses will need to demonstrate that
Federal air quality requirements are achieved for the Preferred Alternative in the FEIS in
order to obtain a signed decision document (ROD).

e CDOT and FHWA are coordinating with EPA, Denver Environmental Health, and others to
ensure that their comments are adequately addressed and that all air quality regulations
(CAA) are satisfied.

e There is currently 3 air quality monitors in the project area and 1 just north of the project
area. Based on the results of the DEIS time period from 2002-2005 there were no
exceedances of the NAAQS. Current monitoring results since 2005 will be reflected in the
FEIS and compared to the current federal standards.

e Since the DEIS completion, some guidance and regulation has been changed and updates
to items such as NAAQS, criteria pollutant and MSAT’s analyses, as well as emissions
factor modeling done by APCD/DRCOG are required. These areas will be updated to
current requirements through the FEIS.

Draft PACT Working Document — For Discussion Purposes Only: August 12, 2010
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Environmental Impact Statement

Community Impacts Working Group
Air Quality Presentation

June 17, 2004

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

| Presentation Agenda

B Air quality overview

® Criteria pollutants

B Air toxics

B Project air quality approach

® Other emissions programs

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



Sources of Air Pollution

B Stationary sources
Factories, power plants, and smelters

= \lobile Sources

Buses, planes, trucks, cars, trains, and
construction equipment

® Naturally Occurring Sources

Windblown dust, organic material
decomposition, wildfires, and volcanic
eruptions

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Federal Air Quality Legislation

B 1969: National Environmental Policy
Act

®»1970: Clean Air Act
®1977: Clean Air Act Amendments
B 1990: Clean Air Act Amendments

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



| Clean Air Act

" ®Sets the framework and goals for
Improving air quality to protect public
health

® Developed a framework for setting and
enforcing National Ambient Air Quality
Standards (NAAQS)

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Federal air quality regulator

®Fnvironmental Protection Agency
Set air quality standards

Issue emission standards for industry,
vehicles, etc.

Ensure State Implementation Plans (SIP)
are effective

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



State/local air quality regulators

® Colorado Department of Public Health
and Environment, Denver Regional
Council of Governments, Regional Air
Quality Council, Air Quality Control
Commission

Develop plans to meet air quality
standards

Implement plans
Ensure compliance

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Presentation Agenda

= Air quality overview

® Criteria pollutants

B Air toxics

B Project air quality approach

® Other emissions programs

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



| What are the criteria pollutants?

® Particulate Matter (PM)
PM10
PM2.5

® Ozone (03)

® Carbon Monoxide (CO)
® Sulfur Dioxide (SO2)

® Nitrogen Dioxide (NO2)
| ead (Pb)

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

| What is particulate matter?

| ® Particles found in the air, including
dust, dirt, soot, smoke, and liquid
droplets

B Sources

Cars, trucks, trains, buses, factories,
construction sites, tilled fields, unpaved
roads, stone crushing, road salts/sands,
pollen, feed lots, and wood burning

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



1 What are the health effects of
particulate matter?

B Scientific studies have linked
breathing PM to a series of health
problems, including:

aggravated asthma

increases in respiratory symptoms like
coughing and difficult or painful breathing

chronic bronchitis
decreased lung function

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

What is Ozone?

B Gas formed by the reaction of volatile
organic compounds (vapors from
solvents and gasoline, etc.) and
nitrogen oxides (combustion from
cars, buses, power plants) when
exposed to sunlight

cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



Ozone and Smog

® Ground level ozone is the major
Ingredient of smog

Smog refers to the brown cloud seen over
some metropolitan areas

Higher levels typically found during
summer because ozone production
requires sunlight

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

What are the health effects of

® Scientific studies have linked breathing
Ozone to a series of health problems,
including:
Eye irritation and aggravated respiratory problems -
especially in children and the elderly

Chest pain, coughing, nausea, pulmonary
congestion and possible long-term lung damage

® Ozone also promotes rust, damages
vegetation and speeds up the deterioration of
vinyl and rubber

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



| What is Carbon Monoxide?

® Colorless, odorless gas that is formed
when carbon in fuel is not burned
completely

B Sources
Motor vehicle exhaust
Industrial processes (such as metals
processing and chemical manufacturing)
Residential wood burning
Natural sources such as forest fires

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

== What are the health effects of
Carbon Monoxide?

® Scientific studies have linked
breathing CO to a series of health
problems, including
Reduction in oxygen delivery to the body's

organs (like the heart and brain) and
tissues

Increased threat for those who suffer from
heart disease, like angina, clogged
arteries, or congestive heart failure

Vision problems, reduced ability to work or
learn, reduced manual dexterity, and
difficulty performing complex tasks

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



| Presentation Agenda

B Ajr quality overview

® Criteria pollutants

B Ajr toxics

B Project air quality approach

B Other emissions programs

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

E\| What are air toxics?

® Air toxics are air pollutants known or
suspected to cause
Cancer
Respiratory damage
Adverse environmental effects

® 188 hazardous air pollutants
Gases such as formaldehyde
Liquids such as benzene and xylene

Solids such as chromium, lead, and
arsenic

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting



What are mobile source air toxics?

. B EPA has identified list of 21 MSATSs that are
emitted from mobile sources

Known or suspected to cause cancer or other
serious health effects

Cause adverse environmental effects

B FPA has identified a set of 6 priority MSATS

Benzene, formaldehyde, acrolein, acetaldehyde,
butadiene

Diesel particulate matter + diesel organic gases

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Diesel Particulate Matter (DPM)

® DPM consists of fine particles <2.5
microns

At high concentrations, they present a lung
cancer hazard

At “normal” ambient concentrations, there
IS no clear connection to a lung cancer
hazard

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting
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| MSAT Emission Reduction

' ®Technology advancements over the
last 30 years have significantly
reduced mobile source emissions.

®FPA has developed regulations that
will reduce the emissions of priority
MSATSs

Regulations mandate new engine and fuel
technology (Highway & Off Road)

Emissions of priority MSATs will be
reduced by 67-94 percent in 2020

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Presentation Agenda

= Air quality overview

® Criteria pollutants

B Air toxics

B Project air quality approach

® Other emissions programs

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting
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| Air quality approach

® Criteria pollutant analysis

® \obile source air toxic analysis

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

A\ criteria pollutant analysis

® Coordination with federal, state and
local agencies

® Conformity with state implementation
plan (SIP)

®Based on regional air quality
emissions model

®Based on opening year and 2030
timeframes

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting
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Criteria pollutant analysis

B Assess transportation related
emissions from existing sources

B Determine emissions from project
alternatives

B Determine emissions do not exceed
mobile emissions levels from the SIP

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Mobile source air toxics analysis

® There are no federal air quality
standards for MSATSs

® Coordination with federal, state and
local agencies

® Characterize past and present
emissions of priority MSATs

B Assess future MSAT emissions trends

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting
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Mobile source air toxics analysis

B Determine levels of MSAT emissions
between no-action and project
alternatives

® Fyvaluate the difference in future
emissions among project alternatives

B Fyvaluate implementation of new air
toxic control programs on mobile
sources

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

| Presentation Agenda

= Air quality overview

® Criteria pollutants

B Air toxics

B Project air quality approach

® Other emissions programs

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting
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Programs to reduce emissions

® Reformulated gasoline

® \otor vehicle fuels and technology
Cleaner burning gasoline and diesel
Vehicle emission standards
Onboard diagnostics
Smoking vehicle program

Off-road vehicle/equipment emission
standards

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Programs to reduce emissions

®\/ehicle inspection and maintenance
® Programs for improved public transit
® Car pooling programs/park-n-ride lots

® Construction of high occupancy
vehicle (HOV) lanes

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting
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CORRIDOR

Environmental Impact Statement

Community Impacts Working Group
Air Quality Presentation

June 17, 2004

A cooperative effort between FHWA, FTA, CDOT, RTD, and Denver

Information Presented at 6/14/10 Community Impacts Working Group Meeting 16



46th Avenue Design

DEIS References:
Volume I: Chapter 3, Alternatives Considered (page 3-47)

Volume |: Chapter 4, Transportation Impacts and Mitigation Measures
(pages 4-27, 4-34)

Attachments:

Characteristics of 46th Avenue

Draft PACT Working Document — For Discussion Purposes Only: August 2010
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_ 106’ R
Right of Way
P 80’ 5
o 13 25 30" P 25 . 13
FLto FL FLtoFL
8 |4 1w AT 1L 14
< >l <
Construction
Area
| mm—— —
x E E ==
S 5 Through Through Through  Through 5 S
5 3 lane lane lane lane s &
I oy EG

46th Avenue Variance (York St to Elizabeth)

Note: Minimum tree lawn shown, larger tree lawn will be provided as space allows.

*30” Median is needed to accommodate opposing left turn lanes to York St and Josephine St.
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Future Traffic Volumes on 46th Avenue (2030)

Daily Traffic Volume by Alternative
(vehicles per day)

Roadway Section

Washington Street to Brighton Boulevard 700 1,000 10,000
Brighton Boulevard to York Street 4,600 10,600 49,600
York Street to Josephine Street 5,600 10,200 40,900
Josephine Street to Steele Street 6,600 3,700 36,900
Steele Street to Colorado Boulevard 2,200 N/A 28,800
Colorado Boulevard to Dahlia Street N/A N/A 27,700
Dahlia Street to Holly Street N/A N/A 20,800
Holly Street to Monaco Street N/A N/A 23,200
Monaco Street to Quebec Street N/A N/A 51,700
Quebec Street to I-70 N/A N/A 59,500

Note: 46th Avenue terminates at Colorado Boulevard in the No-Action Alternative and west of
Steele Street in Alternatives 1 and 3. For Alternatives 4 and 6, the I-70 viaduct between Brighton
Boulevard and Colorado Boulevard will be removed and 46th Avenue will be improved to a four-
lane arterial between Brighton Boulevard and Quebec Street/I-70.

Information from the 1-70 East DEIS (November 2008)





