1-70 Mountain

Drainage & Water Quality

ML Viaduct (Floyd Hard Shoulder Minimum Maximum
Alternative Option 2-MLG65 3-ML65 GP 65 GP 55 - Tunnel) EJMT Bore Running Program Program
01 01 X X
02 X
02 01 X X X
02 X X
Major CMP Rehab| Major CBC Rehab [ Major Culvert Major Culverts Roadside
Alternative Option (100%) (50%) (RCP) (CBC) Minor Culverts Inlets Riprap Sediment Bay Total
01 01 S 2,994,030 | § 4,188,750 | § 596,056 | S 4,460,780 | S 4,575,450 | § 4,413,200 | § 1,169,104 | S 21,885,300 | S 44,282,670
02 S 2,994,030 | § 4,188,750 | § 689,330 | S 4,997,740 | S 5,084,266 | $ 4,884,000 | S 1,295,210 | $ 21,885,300 | S 46,018,626
02 01 S 2,994,030 | $ 4,188,750 | $ 561,640 | S 4,585,550 | $ 4,758,350 | $ 4,413,200 | $ 1,169,104 | S 21,885,300 | S 44,555,924
02 S 2,994,030 | $ 4,188,750 | $ 669,650 | S 5,213,350 | $ 5,301,150 | $ 4,884,000 | $ 1,295,210 | $ 21,885,300 | S 46,431,440

Assumptions:

(1)

(2)

3)

(4)

(5)

(6)

(7)
(8)
(9)
(10)

Costs based on CDOT 2012 Construction Cost Data Book unless noted otherwise. See HOBAS, CDOT and Sediment Bay work sheets for unit cost
development.

Five typical sections were developed for existing I-70 using Google aerial and street view images. Existing roadway and median widths were estimated using
aerial images.

Proposed roadway widths are based on lane configuration typical sections provided by the roadway team (ALT01-01 for 2 & 3 lane GP, ALT02-01 for2 & 3
lane GP, ALT04-01, ALT05-01).

Drainage as-builts were not available for review and a site visit was not conducted. Existing major (deep) culvert locations were located using USGS topo
maps. Assumed culvert size is based on TR55 peak runoff method for a 100 year storm event, Q100 doubled to accunt for snow runoff, rainfall + snow full
flow conveyance and 1% culvert slope. A maximum 84" CMP (corrugated metal pipe) size was assumed before before switching to a CBC (concrete box
culvert).

Existing minor (roadway) culvert locations were assumed at 500 ft OC (on center) and 1000 ft OC for barrier and non-barrier existing roadway sections
respectively. Proposed culvert locations are assumed at 500 ft OC and replacement of all existing minor culverts.

Roadside sediment bays are located at 1000 ft OC based on the number of basins identified in the Clear Creek SCAP and dividing by the SCAP roadway total
length (SCAP = an average of 4 sediment bays per mile). Minor cross culverts at imtermediate 500 ft OC locations are connected by a longitudinal culvert to
the downstream sediment basin located at the 1000 ft OC culvert locations.

Minor culvert riprap pad assumed to be 4 D (pipe diameter) x 10 D and a depth of 2 x riprap size. Twelve inch riprap assumed for upstream and down
stream ends of minor culverts.

Existing major culverts are extended an additional 20 ft up stream to separate off-site clear water from roadway water.

Roadside sediment bay system constructed through out the viaduct reach for alternatives A01-01 and A02-01. No major or minor culvert construction
through the viaduct reach.




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) (ft) Section Noa._e;ast west Area (ac) SFa:: gt())sc) Height (ft) | Slope (%) Ql(()gf:r >> Use Average Size CMP / RCB RC?;)O ne
Q100 X 2 (rain
+ snow cfs/ac)
No. Span | Rise-Dia
(ft) (ft-in)
1 Hogback to Mt Vernon 1 2.5 140 35 4.0
22a 32 127 1 60 CMP N/A
22b 32 127 1 60 CMP N/A
22c 32 127 1 60 CMP N/A
22d 32 127 1 60 CMP N/A
16a 142 568 1 8 6 RCB 28
16b 23 90 1 54 CMP N/A
16c 23 90 1 54 CMP N/A
17a 108 432 1 8 4 RCB 24
17b 51 204 1 72 CMP N/A
17c 102 408 1 8 4 RCB 24
2 Mt Vernon to Chief Hosa 2 3.5 140 35 114 4.0
17d - Mt Vernon Cyn 72 288 1 66 CMP N/A
18a 137 4000 400 10% 246 548 1 6 6 RCB 24
18b 137 246 548 1 6 6 RCB 24
13a 193 5000 700 14% 346 772 1 8 6 RCB 28
13b 63 3000 600 20% 153 252 1 78 CMP N/A
13c 63 153 252 1 78 CMP N/A
13d 63 153 252 1 78 CMP N/A
11a - Bear Gulch 225 4000 300 8% 467 900 1 8 8 RCB 32
11b 25 1000 120 12% 74 98 1 54 CMP N/A
1lic 25 74 98 1 54 CMP N/A
10a 22 1000 120 12% 66 88 1 54 CMP N/A
3 Chief Hosa to Evergreen 3 1.0 150 0 114 4.0
15a - Cold Spring Gulch 90 360 1 6 5 RCB 22
15b 11 44 1 42 CMP N/A
15c - Swede Gulch 60 240 1 5 4 RCB 18




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) () | NO SAEWEE) preaag) [T tfzt()’“’ Height (ft) | Slope (%) Q“(’Sf:)R | oo Average size CMP / RCB RCZ?)" ne
Q100 X 2 (rain
4 Evergreen to Floyd Hill 2 5.0 140 35 4.0
16a 49 196 1 72 CMP N/A
16b 18 72 1 48 CMP N/A
16¢ 315 1260 1 10 8 RCB 36
16d 181 724 1 8 6 RCB 28
16e 10 40 1 42 CMP N/A
8a 33 132 1 60 CMP N/A
8b 47 188 1 66 CMP N/A
8c 6 24 1 36 CMP N/A
8d - Soda Creek N/A
7a 38 150 1 66 CMP N/A
7b 38 150 1 66 CMP N/A
7c 38 150 1 66 CMP N/A
7d 38 150 1 66 CMP N/A
12a - Beaver Brook N/A
12b 12 48 1 42 CMP N/A
12c 93 372 1 6 5 RCB 22
12d 54 216 1 72 CMP N/A
5 Floyd Hill to US 6 (Viaduct) 3 2.5 95 0 118 4.0
2a 51 204 1 72 CMP N/A
2b 42 168 1 66 CMP N/A
2c 108 4000 1600 40% 271 432 1 8 4 RCB 24
3a 107 428 1 8 4 RCB 24
3b 35 140 1 60 CMP N/A
3c 10 40 1 42 CMP N/A
3d - Johnson Gulch 918 10000 2200 22% 1381 3672 4 8 8 RCB 128
34a 38 152 1 66 CMP N/A
34b 38 152 1 66 CMP N/A
34c - Clear Creek Br. N/A
6 US 6 to Tunnel (Viaduct) 4 2.0 100 20 118 4.0
34d 37 148 1 66 CMP N/A
33a 37 148 1 66 CMP N/A
33b 134 4000 1200 30% 307 536 1 6 6 RCB 24
33c - Clear Creek Br. N/A
32a - Clear Creek Br. N/A
32b 447 1788 2 8 8 RCB 64




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) (ft) Section Noa._e;ast west Area (ac) SFa:: gt())sc) Height (ft) | Slope (%) Ql(()gf:r >> Use Average Size CMP / RCB RCT;)O ne
Q100 X 2 (rain

7 Tunnel to Idaho Springs 3 3.0 80 0 4.0
31a 154 616 1 8 6 RCB 28
31b - Clear Creek Br. N/A
31c 1385 5540 5 8 8 RCB 160
31d 110 440 1 6 6 RCB 24
31le 110 440 1 6 6 RCB 24
36a 123 492 1 6 6 RCB 24
36b 123 492 1 6 6 RCB 24
36¢ - Soda Creek N/A
36d -Clear Creek Br. N/A
35a - Clear Creek Br. N/A
35b 65 258 1 78 CMmP N/A
35¢ 65 258 1 78 CMP N/A
35d 65 258 1 78 CMP N/A
35e 65 258 1 78 CMP N/A

8 Idaho Springs to Dumont 5 4.0 100 20 4.0
34a - Hukill Gulch 184 736 1 8 6 RCB 28
34b 15 60 1 48 CMmP N/A
34c -Georgia Gulch 156 624 1 8 6 RCB 28
34d - Oro Gulch 103 412 1 6 5 RCB 22
27a 5 20 1 30 CMmP N/A
27b - Hoosac Gulch 176 704 1 8 6 RCB 28
28a - Fall River N/A
28b 33 133 1 60 CMmP N/A
28c 33 133 1 60 CMP N/A
28d 33 133 1 60 CMP N/A
28e 33 133 1 60 CMmP N/A
28f 33 133 1 60 CMP N/A
29g 33 133 1 60 CMP N/A
29a - Spring Gulch 1153 4612 3 10 8 RCB 108
29b 67 266 1 78 CMP N/A
29c 67 266 1 78 CMP N/A
29d 72 286 1 78 CmMP N/A
29e 72 286 1 78 CMP N/A




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) (ft) Section Noa._e;ast west Area (ac) SFa:: t:t())sc) Height (ft) | Slope (%) Ql(()gf:r >> Use Average Size CMP / RCB RCT;)O ne
Q100 X 2 (rain
9 Dumont to Empire Pass 4 5.0 100 20 4.0
30a - Mill Creek N/A
30b 29 116 1 60 CMP N/A
25a 175 700 1 8 6 RCB 28
25b 148 592 1 8 6 RCB 28
28a 414 1656 2 8 8 RCB 64
28b 535 2140 2 8 8 RCB 64
27a - Clear Creek N/A
27b - WB 170 54 216 1 72 CMP N/A
27c-WB 170 96 384 1 6 5 RCB 22
27d - Clear Creek Br. N/A
27e - West Fork Clear N/A
Creek Br.
27f - Clear Creek Br. N/A
34a - Clear Creek N/A
34b 45 180 1 66 CMP N/A
33a 31 124 1 60 CMP N/A
33b 31 124 1 60 CMP N/A
33c 31 124 1 60 CMP N/A
33d 31 124 1 60 CMP N/A




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) (ft) Section Noa._e;ast west Area (ac) SFa:: gt())sc) Height (ft) | Slope (%) Ql(()gf:r >> Use Average Size CMP / RCB RCT;)O ne
Q100 X 2 (rain
10 Empire Pass to Georgetown 5 2.0 105 25 4.0
33e 57 228 1 72 CMP N/A
5a 57 228 1 72 CMP N/A
5b 57 228 1 72 CMP N/A
5c 57 228 1 72 CMP N/A
5d 79 315 1 6 5 RCB 22
5e 79 315 1 6 5 RCB 22
5f 79 315 1 6 5 RCB 22
5g 79 315 1 6 5 RCB 22
8a 79 315 1 6 5 RCB 22
8b 79 315 1 6 5 RCB 22
8c 79 315 1 6 5 RCB 22
8d - Silver Gulch 660 2640 3 8 8 RCB 96
11 Georgetown to Silver Plume 3 3.0 80 0 4.0
8e 122 488 1 6 6 RCB 24
17a 268 1070 1 10 6 RCB 32
17b 268 1070 1 10 6 RCB 32
18a 36 144 1 66 CMP N/A
18b - Clear Creek N/A
243 321 1284 2 8 6 RCB 56
24b 138 552 1 8 6 RCB 28
24c - Clear Creek N/A

24d - Clear Creek

N/A




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) (ft) Section Noa._e;ast west Area (ac) SFa:: gt())sc) Height (ft) | Slope (%) Ql(()gf:r >> Use Average Size CMP / RCB RCT;)O ne
Q100 X 2 (rain
12 Silver Plume to Loveland Ski 4 8.0 100 20 4.0
14a - Brown Gulch 824 3296 3 8 8 RCB 96
14b 86 344 1 6 5 RCB 22
14c - Pinkerton Gulch 294 1176 1 8 6 RCB 28
14d - Cloud Gulch 261 1044 1 8 6 RCB 28
15a 126 504 1 6 6 RCB 24
22a - Thompson Gulch 939 3756 4 8 8 RCB 128
21a 146 584 1 8 6 RCB 28
21b 76 304 1 78 CMP N/A
16a 460 1840 2 8 8 RCB 64
16b 51 204 1 72 CMP N/A
20a 24 96 1 54 CMP N/A
20b 850 3400 3 8 8 RCB 96
20c 54 216 1 72 CMP N/A
20d 171 684 1 8 6 RCB 28
19a 498 1992 2 8 8 RCB 64
18a 267 1068 1 8 8 RCB 32
13a - Watrous Gulch 1177 4708 5 8 8 RCB 160
13b 178 712 1 8 6 RCB 28
13c - Herman Gulch 2178 8712 8 8 8 RCB 256
14a 271 1084 1 8 8 RCB 32
14b - Dry Gulch 2327 9308 1 8 8 RCB 32
13 Loveland Ski to 4.5 mi north of Dillon 3 3.0 100 0 as
Interchange
22a 103 361 1 6 5 RCB 22
21a 624 2184 2 8 8 RCB 64
30a - Straight Creek 831 2909 3 8 8 RCB 96
30b 40 139 1 60 CMP N/A
30c 40 139 1 60 CMP N/A
30d 40 139 1 60 CMP N/A
30e 40 139 1 60 CMP N/A
30f 40 139 1 60 CMP N/A
25a 40 139 1 60 CMP N/A
25b 40 139 1 60 CMP N/A
25c 576 2016 2 8 8 RCB 64
25d 33 114 1 60 CMP N/A
25e 33 114 1 60 CMP N/A
26a-Hamilton Gulch 894 3129 3 8 8 RCB 96
26b 43 151 1 66 CMP N/A
26¢ 43 151 1 66 CMP N/A
35a 154 539 1 6 6 RCB 24
35b 14 49 1 42 CMP N/A




I1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Major Crossing (see USGS topo drawings)
Section Median
Wex (ft) () | NO SAEWEE) preaag) [T tfzt()’“’ Height (ft) | Slope (%) Q“(’Sf:)R | oo Average size CMP / RCB RCZ?)" ne
Q100 X 2 (rain
4.5 mi north of Dillon Interchange to
14 ) 3 4.5 100 0 3.5
Dillon Interchange
35c 52 183 1 66 CMP N/A
35d 52 183 1 66 CMP N/A
35e 52 183 1 66 CMP N/A
34a 537 1880 2 8 8 RCB 64
34b 59 207 1 72 CMP N/A
34c 59 207 1 72 CMP N/A
34d 59 207 1 72 CMmP N/A
34e 59 207 1 72 CMP N/A
4a 65 228 1 72 CMP N/A
4b 65 228 1 72 CMmP N/A
4c 65 228 1 72 CMP N/A
4d 65 228 1 72 CMP N/A
4e-Laskey Gulch 2435 8523 8 8 8 RCB 256
af 24 84 1 54 CMP N/A
5a 55 193 1 72 CMP N/A
5b 232 812 1 8 8 RCB 32
5c-irrigation 527 CMP N/A
5d 204 714 1 8 6 RCB 28
Se 204 714 1 8 6 RCB 28
7a 204 714 1 8 6 RCB 28
7b 63 221 1 72 CMP N/A

49.0




100%

50%

All Alternatives

Existing Culvert Rehab

1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdw Existing Culvert Extension (ft)
& Section & & y Median
Wex (ft) (ft) Clear Water A01-01 A01-02 A02-01 A02-02 None
(2ML+Via)] (2ML) | (3ML+Via)| (3ML)
Prop. Rd
1 |Hogback to Mt Vernon 1 2.5 140 35 \';'v( ft)wy 168 168 180 180
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
0 0 5 5
Prop. Rd
2 |Mt Vernon to Chief Hosa 2 3.5 140 35 r°\7v( ft)wy 168 168 180 180
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
Prop. Rd
3 Chief Hosa to Evergreen 3 1.0 150 0 ro\siv(ft)wy 168 168 180 180
+upslope 38 38 50 50
+upslope 38 38 50 50
+upslope 38 38 50 50

Size (in) |CMP (100%)] Span Rise RCB (50%)
60 140 0
60 140 0
60 140 0
60 140 0

0 8 6 70
54 140 0
54 140 0
0 8 4 70
72 140 0
0 8 4 70
980 210
66 140 0
0 6 6 70
0 6 6 70
0 8 6 70
78 140 0
78 140 0
78 140 0
0 8 8 70
54 140 0
54 140 0
54 140 0
0 6 5 75
42 150 0
0 5 4 75




|  100%

50%

All Alternatives

Existing Culvert Rehab

1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Culvert Extension (ft)
Section Median
A01-01 A01-02 A02-01 A02-02
Wex (ft) (ft) Clear Water . . None
(2MmL+Via)| (2mML) | (3ML+Via)| (3ML)

4 |Evergreen to Floyd Hill 2 5.0 140 35 Pr°\7v'($t';|wy 168 168 180 180
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25
+upslope 20 20 25 25

5 |Floyd Hill to US 6 (Viaduct) 3 2.5 95 0 Pr°\';'v'($t';|wy 95 168 95 180
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope 20 93 20 105
+upslope

6  |US 6 to Tunnel (Viaduct) 4 2.0 100 20 Pr°\7v' (;';'Wy 100 128 100 140
+upslope 20 28 20 40
+upslope 20 28 20 40
+upslope 20 28 20 40
+upslope 20 28 20 40

150 150
72 140 0
48 140 0
0 10 8 70
0 8 6 70
42 140 0
60 140 0
66 140 0
36 140 0
0 0
66 140 0
66 140 0
66 140 0
66 140 0
0 0
42 140 0
0 6 5 70
72 140 0
1680 210
72 95 0
66 95 0
0 8 4 47.5
0 8 4 47.5
60 95 0
42 95 0
0 8 8 190
66 95 0
66 95 0
0 0
66 100 0
66 100 0
0 6 6 50
0 0
0 0
0 8 8 100




|  100%

50%

All Alternatives

Existing Culvert Rehab

1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Culvert Extension (ft)
Section Median
Wex (ft) (ft) Clear Water A01-01 A01-02 A02-01 A02-02 None
(2ML + Via) (2ML) (3ML + Via) (3ML)

7 |Tunnel to Idaho Springs 3 3.0 80 0 Pr°\';’v'(:';'wy 128 128 140 140
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80

8  |idaho Springs to Dumont 5 4.0 100 20 Pr°\zl'(?t‘;wy 128 128 140 140
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40

0 8 6 40
0 0
0 8 8 200
0 6 6 40
0 6 6 40
0 6 6 40
0 6 6 40
0 0
0 0
0 0
78 80 0
78 80 0
78 80 0
78 80 0
320 400
0 8 6 50
48 100 0
0 8 6 50
0 6 5 50
30 100 0
0 8 6 50
0 0
60 100 0
60 100 0
60 100 0
60 100 0
60 100 0
60 100 0
0 10 8 150
78 100 0
78 100 0
78 100 0
78 100 0




100%

50%

All Alternatives

Existing Culvert Rehab

1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Culvert Extension (ft)
Section Median
A01-01 A01-02 A02-01 A02-02
Wex (ft) (ft) Clear Water . . None
(2MmL+Via)| (2mML) | (3ML+Via)| (3ML)

. Prop. Rdwy
9 Dumont to Empire Pass 4 5.0 100 20 W(ft) 128 128 140 140
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40

) Prop. Rdwy
10 Empire Pass to Georgetown 5 2.0 105 25 W(ft) 128 128 140 140
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30
+upslope 20 20 30 30

. Prop. Rdwy
11 Georgetown to Silver Plume 3 3.0 80 0 W(ft) 128 128 140 140
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80
+upslope 68 68 80 80

1200 350
0 0
60 100 0
0 8 6 50
0 8 6 50
0 8 8 100
0 8 8 100
0 0
72 100 0
0 6 5 50
0 0
0 0
0 0
0 0
66 100 0
60 100 0
60 100 0
60 100 0
60 100 0
700 350
72 105 0
72 105 0
72 105 0
72 105 0
0 6 5 52.5
0 6 5 52.5
0 6 5 52.5
0 6 5 52.5
0 6 5 52.5
0 6 5 52.5
0 6 5 52.5
0 8 8 157.5
420 525
0 6 6 40
0 10 6 40
0 10 6 40
66 80 0
0 0
0 8 6 80
0 8 6 40
0 0
0 0




100%

50%

All Alternatives

Existing Culvert Rehab

1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Culvert Extension (ft)
Section Median
Wex (ft) (ft) Clear Water A01-01 A01-02 A02-01 A02-02 None
(2MmL+Via)| (2mML) | (3ML+Via)| (3ML)
. . Prop. Rdwy

12 Silver Plume to Loveland Ski 4 8.0 100 20 W(ft) 128 128 140 140
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40
+upslope 28 28 40 40

13 Loveland Ski to 4.5 mi north of Dillon 3 3.0 100 0 Prop. Rdwy 168 168 140 140

Interchange W(ft)

+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60

80 240
0 8 8 150
0 6 5 50
0 8 6 50
0 8 6 50
0 6 6 50
0 8 8 200
0 8 6 50
78 100 0
0 8 8 100
72 100 0
54 100 0
0 8 8 150
72 100 0
0 8 6 50
0 8 8 100
0 8 8 50
0 8 8 250
0 8 6 50
0 8 8 400
0 8 8 50
0 8 8 50
400 1850
0 6 5 50
0 8 8 100
0 8 8 150
60 100 0
60 100 0
60 100 0
60 100 0
60 100 0
60 100 0
60 100 0
0 8 8 100
60 100 0
60 100 0
0 8 8 150
66 100 0
66 100 0
0 6 6 50
42 100 0




1-70 Mountain C Rogers 12/24/2013
Existing Major Culverts
ID Segment Typical Length (mi) | Existing Rdwy Existing Culvert Extension (ft)
Section Median
Wex (ft) (ft) Clear Water A01-01 A01-02 A02-01 A02-02 None
(2MmL+Via)| (2mML) | (3ML+Via)| (3ML)
14 4.5 mi north of Dillon Interchange to Dillon 3 45 100 0 Prop. Rdwy 168 168 140 140
Interchange W(ft)
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
+upslope 88 88 60 60
49.0

Unit Cost
Total Cost

100%

50%

All Alternatives
Existing Culvert Rehab
1200 600
66 100 0
66 100 0
66 100 0
0 8 8 100
72 100 0
72 100 0
72 100 0
72 100 0
72 100 0
72 100 0
72 100 0
72 100 0
0 8 8 400
54 100 0
72 100 0
0 8 8 50
0 0 0
0 8 6 50
0 8 6 50
0 8 6 50
72 100 0
1400 700
8530 5585
Ave 63 7.5 6.4
USE 66 8 6
Rehab 60 S 247 8 6 S 750
Rehab Grout § 44
Port S 60
S 351 S 750
S 2,994,030 4,188,750
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1-70 Mountain C Rogers 12/24/2013

Existing Major Culverts | 20 30 36 32 48 64 80
ID Segment Typical Length (mi) | Existing Rdwy Existing A01-01 (2ML + Via)
Section Median
Wex (ft) (ft) Culvert Extension (ft)
14 4..5 mi north of Dillon Interchange to 3 45 100 0
Dillon Interchange
0 0 0 0 0 88 0 0 0 0 0 0 0 0 0
0 0 0 0 0 88 0 0 0 0 0 0 0 0 0
0 0 0 0 0 88 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 176 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 704 0
0 0 0 88 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 88 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 88 0 0
0 0 0 0 0 0 0 0 0 0 0 0 88 0 0
0 0 0 0 0 0 0 0 0 0 0 0 88 0 0
0 0 0 0 0 0 88 0 0 0 0 0 0 0 0
0 0 0 88 0 264 880 0 0 0 0 0 264 968 0
49.0 20 166 48 176 1120 656 1084 472 38 370 496 0 856 3220 104
3742 5084
Unit Cost S 88| S 102 | S 117 | S 132 | S 146 | S 161 S 175 | S 190 S 320 $ 4701 S 570 | $ 500 | $ 750 | $ 1,000 | $ 1,250
Total Cost S 1,760 | S 16,932 | $ 5,616 | S 23,232|S 163,520|S 105,616 |S 189,700 | S 89,6801 S 12,160 | S 173,900 [ $ 282,720 | S - S 642,000 | S 3,220,000 | S 130,000
Total Cost $ 596,056 Total Cost S 4,460,780
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Section

Segment

4.5 mi north of Dillon Interchange to

Dillon Interchange

ID

4,997,740

Total Cost $

689,330

Total Cost $
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I-70 Mountain C Rogers 12/24/2013
Existing Major Culverts 20 30 36 32 48 64 80
ID Segment Typical Length (mi) | Existing Rdwy Existing A02-01 (3ML + Via)
Section Median
Wex (ft) (ft) Culvert Extension (ft)
14 4.'5 mi north of Dillon Interchange to 3 45 100 0
Dillon Interchange
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 120 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 480 0
0 0 0 60 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 60 0 180 600 0 0 0 0 0 180 660 0
49.0 25 160 65 185 1025 570 895 595 50 465 550 10 955 3135 145
3520 5310
Unit Cost S 88| S 102 117 | S 132 | $ 146 | S 161 (S 175 | S 190 ] $ 320 | S 470 | S 570 500 | S 750 | S 1,000 | S 1,250
Total Cost S 2,200 [ S 16,320 7,605 [ $ 24,420 | S 149,650 | S 91,770 | $§ 156,625 | S 113,050 | S 16,000 [ S 218,550 | S 313,500 5000 (S 716,250 | S 3,135,000 | $ 181,250
Total Cost S 561,640 Total Cost S 4,585,550
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I-70 Mountain C Rogers 12/24/2013
Existing Major Culverts 20 30 36 32 48 64 80
ID Segment Typical Length (mi) | Existing Rdwy Existing A02-02 (3ML)
Section Median
Wex (ft) (ft) Culvert Extension (ft)
14 4.'5 mi north of Dillon Interchange to 3 45 100 0
Dillon Interchange
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 120 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 480 0
0 0 0 60 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 60 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 0 0 0 0 0 0 60 0 0
0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
0 0 0 60 0 180 600 0 0 0 0 0 180 660 0
49.0 25 265 65 185 1130 965 1000 595 50 465 590 220 955 3635 145
4230 6060
Unit Cost S 88| S 102 117 | S 132 | S 146 | S 161 S 175 | S 190 S 320 | S 470 | S 570 | S 500 | S 750 | S 1,000 | S 1,250
Total Cost S 2,200 [ S 27,030 7,605 [ $ 24,420 | S 164,980 | S 155,365 | $ 175,000 | S 113,050 | S 16,000 | S 218,550 | S 336,300 | S 110,000 | S 716,250 | $§ 3,635,000 | $ 181,250
Total Cost S 669,650 Total Cost S 5,213,350
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I1-70 Mountain C. Rogers 11/27/2013
Minor Culverts
Typical Existi Existi .
ID Segment SZ(r:,tlic: 0 Length (mi) ::v:,:g l\/)l(:d:;i Culvert Extension (ft)
Wex (ft) (ft) No. of Locations| peak Q5 [Pipe Dia (in) A01-01 (2ML + Via) A01-02 (2ML) A02-01 (3ML + Via) A02-02 (3ML) None
Prop. Rdwy
1 Hogback to Mt Vernon 1 2.5 140 35 W(ft) 168 168 180 180 0
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 13 100% 170 2210 170 2210 170 2210 170 2210 170 2210
Existing Culvert Extensions 13 8.3 24 100% 28 364 28 364 40 520 40 520 0 0
Proposed Culverts 13 8.3 24 100% 198 2574 198 2574 210 2730 210 2730 30 390
Proposed Inlets/outlets 130 100% --- --- --- --- --- --- --- ---
Riprap Protection 52 24
Subtotal 5148 5148 5460 5460 2600
Prop. Rd
2 Mt Vernon to Chief Hosa 2 3.5 140 35 r°\';’v ( ft)wy 168 168 180 180 0
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 18 100% 170 3060 170 3060 170 3060 170 3060 170 3060
Existing Culvert Extensions 18 8.3 24 100% 28 504 28 504 40 720 40 720 0 0
Proposed Culverts 18 8.3 24 100% 198 3564 198 3564 210 3780 210 3780 30 540
Proposed Inlets/outlets 144 100% - - - - - - - --- ---
Riprap Protection 72 24
Subtotal 7128 7128 7560 7560 3600
Prop. Rd
3 Chief Hosa to Evergreen 3 1.0 150 0 r°\';’v ( ft)wy 168 168 180 180 0
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 11 100% 180 1980 180 1980 180 1980 180 1980 180 1980
Existing Culvert Extensions 11 8.3 24 100% 18 198 18 198 30 330 30 330 0 0
Proposed Culverts 0 8.3 24 100% 198 0 198 0 210 0 210 0 30 0
Proposed Inlets/outlets 44 100% - - - - - - - - -
Riprap Protection 22 24
Subtotal 2178 2178 2310 2310 1980
Prop. Rd
4  Evergreen to Floyd Hill 2 5.0 140 35 '°\§I ( ft)wy 168 168 180 180 0
Unit Length | Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 26 100% 170 4420 170 4420 170 4420 170 4420 170 4420
Existing Culvert Extensions 26 8.3 24 100% 28 728 28 728 40 1040 40 1040 0 0
Proposed Culverts 26 8.3 24 100% 198 5148 198 5148 210 5460 210 5460 30 780
Proposed Inlets/outlets 208 100% - - - - - - - - ---
Riprap Protection 104 24
Subtotal 10296 10296 10920 10920 5200
Prop. Rd
5  Floyd Hill to US 6 3 2.5 95 0 rop. ROWYl o5 168 95 180 0
W(ft)
Unit Length| Pipe Qty | UnitLength| PipeQty |UnitLength| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty
Existing Culverts 26 100% 125 3250 125 3250 125 3250 125 3250 125 3250
Existing Culvert Extensions 26 8.3 24 100% 0 0 73 1898 0 0 85 2210 0 0
Proposed Culverts 0 8.3 24 100% 125 0 198 0 125 0 210 0 30 0
Proposed Inlets/outlets 104 100% -—- -—- -—- -—- -—- -—- -—- -
Riprap Protection 52 24
Subtotal 5148 5460 3250




Prop. Rdwy

6 US 6 to Tunnel 2.0 100 20 W(ft) 100 128 100 140 0
Unit Length| Pipe Qty | UnitLength| PipeQty |UnitLength| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty
Existing Culverts 11 100% 130 1430 130 1430 130 1430 130 1430 130 1430
Existing Culvert Extensions 11 7 24 100% 0 0 28 308 0 0 40 440 0 0
Proposed Culverts 11 7 24 100% 130 1430 158 1738 130 1430 170 1870 30 330
Proposed Inlets/outlets 110 100% -—- -—- -—- -—- -—- -—- -—- -
Riprap Protection 44 24 - - - - - - - -
Subtotal 3476 3740 1760
7 Tunnel to Idaho Springs 3.0 80 0 Pr°\7v' (th‘;WV 128 128 140 140 0
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 32 100% 110 3520 110 3520 110 3520 110 3520 110 3520
Existing Culvert Extensions 32 7 24 100% 48 1536 48 1536 60 1920 60 1920 0 0
Proposed Culverts 0 7 24 100% 158 0 158 0 170 0 170 0 30 0
Proposed Inlets/outlets 128 100% --- --- --- --- --- --- --- ---
Riprap Protection 64 24 -—- -—- -—- -—- -—- -—- -—- -—- -—-
Subtotal 5056 5056 5440 5440 3520
8  Idaho Springs to Dumont 4.0 100 20 Pr°\';’v' (th‘:Wy 128 128 140 140 0
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 21 100% 130 2730 130 2730 130 2730 130 2730 130 2730
Existing Culvert Extensions 21 5.7 24 100% 28 588 28 588 40 840 40 840 0 0
Proposed Culverts 21 5.7 24 100% 158 3318 158 3318 170 3570 170 3570 30 630
Proposed Inlets/outlets 210 100% - - - - - - - --- ---
Riprap Protection 84 24 - - - - - - - -
Subtotal 6636 6636 7140 7140 3360
9  Dumont to Empire Pass 5.0 100 20 Pr°\';’v' (fRSWV 128 128 140 140 0
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 26 100% 130 3380 130 3380 130 3380 130 3380 130 3380
Existing Culvert Extensions 26 4.5 24 100% 28 728 28 728 40 1040 40 1040 0 0
Proposed Culverts 26 4.5 24 100% 158 4108 158 4108 170 4420 170 4420 30 780
Proposed Inlets/outlets 260 100% - - - - - - - - -
Riprap Protection 104 24 - - - - - - - -
Subtotal 8216 8216 8840 8840 4160
10 Empire Pass to Georgetown 2.0 105 25 Pr°\§/‘ (th';'wy 128 128 140 140 0
Unit Length | Pipe Qty | UnitLength| PipeQty |UnitLength| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty
Existing Culverts 11 100% 135 1485 135 1485 135 1485 135 1485 135 1485
Existing Culvert Extensions 11 4.5 24 100% 23 253 23 253 35 385 35 385 0 0
Proposed Culverts 11 4.5 24 100% 158 1738 158 1738 170 1870 170 1870 30 330
Proposed Inlets/outlets 110 100% - - - - - - - -
Riprap Protection 44 24 --- --- --- --- --- --- --- ---
Subtotal 3476 3476 3740 3740 1815
11 Georgetown to Silver Plume 3.0 80 0 Pr°\'7v'(th‘;wy 128 128 140 140 0
Unit Length| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty
Existing Culverts 32 100% 110 3520 110 3520 110 3520 110 3520 110 3520
Existing Culvert Extensions 32 4.5 24 100% 48 1536 48 1536 60 1920 60 1920 0 0
Proposed Culverts 0 4.5 24 100% 158 0 158 0 170 0 170 0 30 0
Proposed Inlets/outlets 128 100% - -—- -—- -—- -—- -—- -—- -—-
Riprap Protection 64 24 - - - - - - - -
Subtotal 5056 5056 5440 5440 3520




Prop. Rdwy

12 Silver Plume to Loveland Ski 8.0 100 20 W(ft) 128 128 140 140 0
Unit Length| Pipe Qty | UnitLength| PipeQty |UnitLength| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty
Existing Culverts 42 100% 130 5460 130 5460 130 5460 130 5460 130 5460
Existing Culvert Extensions 42 5.7 24 100% 28 1176 28 1176 40 1680 40 1680 0 0
Proposed Culverts 42 5.7 24 100% 158 6636 158 6636 170 7140 170 7140 30 1260
Proposed Inlets/outlets 420 100% -—- -—- -—- -—- -—- -—- -—- -
Riprap Protection 168 24 - - - - - - - - ---
Subtotal 13272 13272 14280 14280 6720
13 Loveland Ski to 4.5 mi north of Dillon 3.0 100 0 Prop. Rdwy 168 168 140 140 0
Interchange W(ft)
Unit Length| Pipe Qty | Unit Length| Pipe Qty |UnitLength| Pipe Qty | UnitLength| Pipe Qty |UnitLength| Pipe Qty
Existing Culverts 32 5.1 24 100% 130 4160 130 4160 130 4160 130 4160 130 4160
Existing Culvert Extensions 32 5.1 24 100% 68 2176 68 2176 40 1280 40 1280 0 0
Proposed Culverts 0 100% 198 0 198 0 170 0 170 0 30 0
Proposed Inlets/outlets 128 100% -—- -—- - -—- - - -—- -—- -
Riprap Protection 64 24 - - - - - - - - -
Subtotal 6336 6336 5440 5440 4160
14 4.'5 mi north of Dillon Interchange to 45 100 0 Prop. Rdwy 168 168 140 140 0
Dillon Interchange W(ft)
Unit Length| Pipe Qty | Unit Length| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty | UnitLength| Pipe Qty
Existing Culverts 24 5.1 24 100% 130 3120 130 3120 130 3120 130 3120 130 3120
Existing Culvert Extensions 24 5.1 24 100% 68 1632 68 1632 40 960 40 960 0 0
Proposed Culverts 0 100% 198 0 198 0 170 0 170 0 30 0
Proposed Inlets/outlets 96 100% -—- -—- -—- -—- -—- -—- - - -
Riprap Protection 48 24 --- --- --- --- --- --- --- --- ---
Subtotal 4752 4752 4080 4080 3120
Total 49.0 77550 86174 80650 89850 48765
Unit Cost S 59 S 59 S 59 S 59 S 59
Total Cost S 4,575,450 | $ 5,084,266 | $ 4,758,350 | $ 5,301,150 | $ 2,877,135




1-70 Mountain C. Rogers 11/27/2013
Minor Culverts
A01-01 (2ML + Via) A01-02 (2ML) A02-01 (3ML + Via) A02-02 (3ML)
Typical ) Existing Existing ] ] ] ] ] ] ] ) ] Sed. Bay to Sed. Bay
ID Segment Length (m Inlet/ outlet RipRap (12 in Inlet/ outlet RipRap (12 in Inlet/ outlet RipRap (12 in Inlet/ outlet RipRap (12 in Sediment Bays
g Section gth (mi) Rdwy Median / ou ipRap (12 in) / ou ipRap (12 in) / ou ipRap (12 in) / ou ipRap (12 in) i y bipe
Wex (ft) (ft) No. of Locations | peak Q5 |Pipe Dia (in) (ea) (sf) (ea) (sf) (ea) (sf) (ea) (sf) (ft)
1 Hogback to Mt Vernon 1 2.5 140 35
Existing Culverts 13 7
Existing Culvert Extensions 13 8.3 24 - --- - --- - --- - ---
Proposed Culverts 13 8.3 24 -—- -—- -—- -—- -—- -—- -—- -—- 7 3500
Proposed Inlets/outlets 130 130 - 130 - 130 - 130 -
Riprap Protection 52 24 - 8320 - 8320 - 8320 - 8320
130 8320 130 8320 130 8320 130 8320 14 3500
2 Mt Vernon to Chief Hosa 2 3.5 140 35
Existing Culverts 18 9
Existing Culvert Extensions 18 8.3 24 - - - - - - - -
Proposed Culverts 18 8.3 24 --- -—- --- -—- --- -—- --- -—- 9 4500
Proposed Inlets/outlets 144 144 144 144 144
Riprap Protection 72 24 - 11520 - 11520 - 11520 - 11520
144 11520 144 11520 144 11520 144 11520 18 4500
3 Chief Hosa to Evergreen 3 1.0 150 0
Existing Culverts 11 6
Existing Culvert Extensions 11 8.3 24 - - - - - - - -
Proposed Culverts 0 8.3 24 --- --—- --- --—- --- -—- --- -—- 0 3000
Proposed Inlets/outlets 44 44 44 44 44
Riprap Protection 22 24 - 3520 - 3520 - 3520 - 3520
44 3520 44 3520 44 3520 44 3520 6 3000
4 Evergreen to Floyd Hill 2 5.0 140 35
Existing Culverts 26 13
Existing Culvert Extensions 26 8.3 24 - - - - - - - -
Proposed Culverts 26 8.3 24 13 6500
Proposed Inlets/outlets 208 208 208 208 208
Riprap Protection 104 24 --- 16640 --- 16640 --- 16640 --- 16640
208 16640 208 16640 208 16640 208 16640 26 6500
5 Floyd Hill to US 6 3 2.5 95 0
Existing Culverts 26 13
Existing Culvert Extensions 26 8.3 24 - - - - - - - -
Proposed Culverts 0 8.3 24 0 6500
Proposed Inlets/outlets 104 104 104 104 104
Riprap Protection 52 24 - 8320 - 8320 - 8320 - 8320
104 8320 104 8320 13 6500




6 US 6 to Tunnel 2.0 100 20
Existing Culverts 11 --- - --- - - -—- - -—- 6
Existing Culvert Extensions 11 7 24 --- - - - - -—- - -—-
Proposed Culverts 11 7 24 - -—- - -—- -—- - -—- - 6 3000
Proposed Inlets/outlets 110 110 110 110 110
Riprap Protection 44 24 --- 7040 --- 7040 --- 7040 --- 7040
110 7040 110 7040 12 3000
7 Tunnel to Idaho Springs 3.0 80 0
Existing Culverts 32 16
Existing Culvert Extensions 32 7 24 - - - - - -—- - -—-
Proposed Culverts 0 7 24 0 8000
Proposed Inlets/outlets 128 128 128 128 128
Riprap Protection 64 24 - 10240 - 10240 - 10240 - 10240
128 10240 128 10240 128 10240 128 10240 16 8000
8 Idaho Springs to Dumont 4.0 100 20
Existing Culverts 21 11
Existing Culvert Extensions 21 5.7 24 - - - - - -—- - -—-
Proposed Culverts 21 5.7 24 11 5500
Proposed Inlets/outlets 210 210 210 210 210
Riprap Protection 84 24 13440 13440 13440 13440
210 13440 210 13440 210 13440 210 13440 22 5500
9 Dumont to Empire Pass 5.0 100 20
Existing Culverts 26 13
Existing Culvert Extensions 26 4.5 24 - - - - - - - -
Proposed Culverts 26 4.5 24 13 6500
Proposed Inlets/outlets 260 260 --- 260 --- 260 --- 260 ---
Riprap Protection 104 24 16640 16640 16640 16640
260 16640 260 16640 260 16640 260 16640 26 6500
10 Empire Pass to Georgetown 2.0 105 25
Existing Culverts 11 6
Existing Culvert Extensions 11 4.5 24 - - - - - - - -
Proposed Culverts 11 4.5 24 - --- - -—- --- --- --- --- 6 3000
Proposed Inlets/outlets 110 110 -—- 110 -—- 110 -—- 110 -—-
Riprap Protection 44 24 --- 7040 --- 7040 --- 7040 --- 7040
110 7040 110 7040 110 7040 110 7040 12 3000
11 Georgetown to Silver Plume 3.0 80 0
Existing Culverts 32 --—- --- --- --- --- --- --- --- 16
Existing Culvert Extensions 32 4.5 24
Proposed Culverts 0 4.5 24 - --- --- --- --- --- --- --- 0 8000
Proposed Inlets/outlets 128 128 - 128 -—- 128 -—- 128 -—-
Riprap Protection 64 24 10240 10240 10240 10240
128 10240 128 10240 128 10240 128 10240 16 8000




12 Silver Plume to Loveland Ski 8.0 100 20
Existing Culverts 42 - --- - --- - --- - --- 21
Existing Culvert Extensions 42 5.7 24 - - - - - - - -
Proposed Culverts 42 5.7 24 - - - - - - - - 21 10500
Proposed Inlets/outlets 420 420 420 420 420
Riprap Protection 168 24 - 26880 - 26880 - 26880 - 26880
420 26880 420 26880 420 26880 420 26880 42 10500
13 Loveland Ski to 4.5 mi north of Dillon 3.0 100 0
Interchange
Existing Culverts 32 5.1 24 -- --- -- --- -- --- -- --- 16
Existing Culvert Extensions 32 5.1 24 - - - - - - - -
Proposed Culverts 0 - - - - - - - - 0 8000
Proposed Inlets/outlets 128 128 128 128 128
Riprap Protection 64 24 - 10240 - 10240 - 10240 - 10240
128 10240 128 10240 128 10240 128 10240 16 8000
14 4.5 mi north of Dillon Interchange to Dillon 45 100 0
Interchange
Existing Culverts 24 5.1 24 - --- - --- - --- - --- 12
Existing Culvert Extensions 24 5.1 24 - - - - - - - -
Proposed Culverts 0 - - - - - - - - 0 6000
Proposed Inlets/outlets 96 96 96 96 96
Riprap Protection 48 24 7680 7680 7680 7680
96 7680 96 7680 96 7680 96 7680 12 6000
Total 49.0 2006 142400 2220 157760 2006 142400 2220 157760 251 82500
UnitCost | S 2,200 S 8211]s 2,200 S 8.21]s 2,200 S 8.21]s 2,200 S 8.211]S 67,800 | S 59
Total Cost | $ 4,413,200 | $ 1,169,104 | $ 4,884,000 | $ 1,295,210 | $ 4,413,200 | $ 1,169,104 | $ 4,884,000 | $ 1,295,210 | $ 17,017,800 | $ 4,867,500




HOBAS Pipe (material) Cost
Denver, CO

12/5/2013
Size (in) Item Qty S/LF SN S/in dia Qty-$/in dia
18 CCFRPM 200 S 55 46 S 3.06 $ 611.11
24 CCFRPM 200 S 68 46 S 283 S 566.67
36 CCFRPM 38 S 117 46 S 325 § 123.50
66 CCFRPM 200 S 303 46 S 459 S 918.18
78 CCFRPM 320 S 323 46 S 414 S 1,325.13
90 CCFRPM 800 S 417 46 S 463 S 3,706.67
1758 USE I S 4.12 I $ 7,251.25
18 CCFRPM 80 S 63 72 S 350 S 280.00
20 CCFRPM 10 S 61 72 S 3.05 $ 30.50
24 CCFRPM 10 S 77 72 S 321 S 32.08
27 CCFRPM 10 S 82 72 S 3.04 $ 30.37
30 CCFRPM 50 S 124 72 S 413 S 206.67
48 CCFRPM 400 S 161 72 S 335 § 1,341.67
560 $ 343 $ 1,921.29

Size (in)
18
24
36
66
78
90

Size (in)
18
20
24
27
30
48

B2 N Vo i Vo B V) AR Vo B V20

wvn-un-un-non

S/in dia
3.06
2.83
3.25
4.59
4.14
4.63

S/in dia
3.50
3.05
3.21
3.04
4.13
3.35

$5.00
$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50

HOBAS (SN46) Material Cost (12/2013)

o
—

~—"

0 20 40 60 80 100

==S/in dia

$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50

HOBAS (SN72) Material Cost (12/2013)
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NSV —
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S/in dia




CDOT 2012 Cost Data

RCP
Size (in) Item Item No. Qty Unit $/Unit S/india [Qty-$/in dia USE $
24 RCP 603-01245 4621 LF S 5775 | $ 241 (S 11,119 S 59 LF
30 RCP 603-01305 4956 LF S 77.26 | S 258 S 12,763 S 73 LF
36 RCP 603-01365 2339 LF S 79.00 | S 219 (S 5,133 S 88 LF
42 RCP 603-01425 626 LF S 88.27 | § 2101 S 1,316 S 102 LF
48 RCP 603-01485 1568 LF S 12000 | S 2501( S 3,920 S 117 LF
14110 S 243 | S 34,251
54 RCP LF S 132 LF
60 RCP LF S 146 LF
66 RCP LF S 161 LF
72 RCP LF S 175 LF
78 RCP LF S 190 LF
84 RCP LF S 204 LF
a0 RCP LF S 219 LF
Grout & Inlets |
Size (in) | Item Item No. Qty Unit $/Unit USE $ S/in. dia/ft
Annular Space Grout 603-00001 119 cy S 299 S 300 cy S 0.73
Inlet Ty C (5 ft) 604-00305 36 EA S 2,163 S 2,200 EA
Inlet Ty D (5 ft) 604-00505 4 EA S 2,944 S 3,000 EA
RCB
Size (ftxft) Item Item No. Qty Unit S/LF S/sf Qty-S/sf USE $
6 7 CBC 603-70607 72 LF S 660 | S 15.71 | S 1,131
12 6 CBC 603-71206 72 LF S 1,117 | S 1551 | S 1,117
16 6 CBC 603-71606 110 LF S 2,900 | S 30.21
16 8 CBC 603-71608 55 LF S 1,980 | S 1547 | S 851
199 S 1557 |S 3,099
5 4 CBC 603-70504 LF S 320 LF
6 5 CBC 603-70605 LF S 470 LF
6 6 CBC 603-70606 LF S 570 LF
8 4 CBC 603-70804 LF S 500 LF
8 6 CBC 603-70806 LF S 750 LF
8 8 CBC 603-70808 LF S 1,000 LF
10 8 CBC 603-71008 LF S 1,250 LF
Riprap | Depth = 2 x Size
Size (in) Item Item No. Qty Unit $/Unit $/india |Qty-$/india| $/in dia USE $ S/sf
6 Riprap 506-00206 2657 CcY S 71.15 | S 11.86 | S 31,508 11.86 S 71 CcY S 2.64 |SF
9 Riprap 506-00209 225 CcY S 100.07 | S 11.12 | S 2,502 10.55 S 95 CcY S 5.27 |SF
12 Riprap 506-00212 2058 CcY S 5498 | $ 458 | S 9,429 9.24 S 111 CcY S 8.21 |SF
18 Riprap 506-00218 1471 CcY S 109.08 | S 6.06 S 8,914 6.62 S 119 CcY S 13.24 |SF
24 Riprap 506-00224 12 cYy S 6181 | S 2.58( S 31 4.00 S 96 cY S 14.22 |SF
36 Riprap 506-00236 90 cYy S 9471 | S 263(S 237 2.63 S 95 cY S 21.04 [SF
6513 S 8.08| $ 52,620
Metal Beam Guardrail |
Item Item No. Qty Unit $/Unit USE $
End Anchor Non-flared 606-02003 227 EA S 1,965 S 2,000
Bridge Rail Ty 3 606-10305 86 LF S 102 S 110
Guardrail ty 3 606-00301 111179 LF S 15 S 20

Size (in)

6
9
12
18
24
36

S/in dia
S 11.86
S 11.12

$

v N n

4.58
6.06
2.58
2.63

Equation
11.86

2.63

S/in dia = 11.86+(4.00-11.86)/(24-6)RipRap

$14.00

$12.00

$10.00

$8.00

$6.00

$4.00

$2.00

Riprap

10

20

30

40

==S/in dia




Roadside Sediment Bay

Lane
Lane
Shidr
31 Sediment Bay 10% Ramp Metalbeam Guardrail
*50% 603-70806 * 50% of 603-70806 Brrail GdrlTy3 Anchor
Length (ft) 20 30 60 110 60 1
Unit Cost $375 $750 $375 $110 $20 $2,000
Cost $7,500 $22,500 $22,500 $12,100  $1,200 $2,000
Total Cost $67,800
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