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1.0 INTRODUCTION

The Colorado Department of Transportation (CDOT) has planned a design build
improvement project for Interstate 25 (I-25) between the Woodmen Road Interchange (Exit
149) and the Monument Interchange (Exit 161). The report presents the hydrologic analysis
and corresponding peak flows for off-site drainage basins tributary to 1-25 existing cross
drainage facilities within the project limits. These existing cross drainage facilities convey the
off-site runoff under 1-25 and they include pipe culverts, concrete box culverts, and two
bridges (northbound and southbound) at Black Squirrel Creek. The peak flows presented
below are to be used by the contractor to complete the hydraulic design and sizing of the
project cross drainage facilities.

This report only analyzes runoff accumulation off of the highway (off-site) and does not
include runoff accumulation on and between the north and southbound highways (on-site).
The on-site drainage basin hydrology analysis be determined by the contractor based on
the roadway design. The contractor’s on-site hydrologic analysis includes all areas within the
CDOT right-of-way or easement. The peak flow resulting from this analysis will be used to
complete the hydraulic design of all non I-25 cross drainage facilities including: pavement
and area inlets, storm sewers, roadside ditches, culverts, and permanent strormwater quality
facilities.

This report describes the off-site storm drainage patterns of the project area, the hydrology
calculation methodology used, and the results of the completed analysis.

2.0 GENERAL PROJECT LOCATION AND DESCRIPTION

The purpose of this project is to widen I-25 and add new lanes within the project limits. The
project includes complete reconstruction of portions of the highway (including permanent
storm drainage facilities) and just widening of the pavement section in other locations. The
project begins at the north end of the Woodmen Road interchange and extends to the
Monument interchange. The majority of the project is in unincorporated El Paso County,
CO within an easement on land owned by the U.S. Air Force Academy (USAFA). A small
section of I-25 between the crossing of Pine Creek and Woodman Road is within the CDOT
right-of-way within the Colorado Springs, CO city limits. Figure 1, the Vicinity Map, illustrates
the general location of the project.

I-25 is a major commercial corridor for interstate commerce among the states of New
Mexico, Colorado, and Wyoming, as well as international commerce among the United
States, Mexico, and Canada. It connects more than three million residents of Denver,
Colorado Springs, Pueblo, and several major cities in northern Colorado. 1-25, within the
project limits, is currently a four lane facility, with a northbound auxiliary land running
between Woodmen to North academy Blvd. and North Academy Blvd. to Briargate
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Parkway and a southbound auxiliary from Briargate Parkway and a southbound auxiliary
from Briargate Parkway to North Academy Blvd.

The purpose of this project is to — at a minimum - increase capacity by providing one
additional through lane in each direction, with auxiliary lanes between interchanges. The
basic configuration limits are from the Woodmen Rd. Interchange (Exit 149) to Monument
Interchange (Exit 161), with auxiliary lanes between interchanges from the Woodmen Rd
Interchange to south of the Interquest Parkway Interchange. Key Elements of the project
include: increasing capacity to 6 through-lanes (with auxiliary lanes) on I-25, replacement of
the NB and SB Black Squirrel Creek bridges, removal and relocation of the Ackerman
Overlook, construction phasing safety improvements, drainage improvements, permanent
water quality elements, and temporary erosion control. There wil be a temporary
configuration on I-25 within the limits of the future Powers Blvd. Interchange.

I-25 shall be widened, milled and overlaid - except on [-25 southbound (SB) between
Woodmen Rd and Black Squirrel Creek, and Black Forest Creek and Monument
Interchange, where full reconstruction is required to match the northbound (NB) profile.
CDOT’s Pavement Selection Committee has determined that hot mix asphalt (HMA) is the
preferred pavement for use on this project.

3.0 HYDROLOGIC ANALYSIS

3.1 Off-Site Drainage Basin Description

The off-site drainage basins tributary to the project generally slope east to west toward 1-25,
crossing under the highway through numerous pipe culverts, concrete box culverts and two
bridges at Black Squirrel Creek. The flows discharged from the [-25 facilities ultimately outfall
into Monument Creek located west of I-25. A very small area of the project, west of 1-25
near North Academy Boulevard Interchange slopes west to east beginning around 4000
feet north to 2000 feet south of the interchange.

The existing cross drainage facilities within the project limit were identified using the
Department of Transportation State of Colorado Conceptual Design Project No. C 0252-316
Interstate Highway No. 25 Corridor El Paso County State Highway 83 to State Highway 105
plans last modified on 10/31/02. In addition, site investigations in January and July of 2012
were completed to confirm the location and size of existing cross drainage facilities. There
are 39 off-site drainage basins that cross I-25 within the project limits. Note that Kettle Creek
is dammed east of I-25 and the outlet pipe crosses the highway, but surface flows from
Kettle Creek do not approach the I-25 roadway embankment. Therefore Kettle Creek is not
included in this study of off-site drainage basins.
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3.2 Existing Hydrologic Information

El Paso County has published numerous Drainage Basin Planning Studies (DBPS) for many of
the major watersheds contributing off-site flows to I-25 cross drainage facilities including Pine
Creek, Black Squirrel Creek, Middle Tributary, Monument Branch, Smith Creek, and the Black
Forest Drainage Basin. Figure 2, Major Subwatershed Map illustrates these major
drainageways as defined in the DBPS. The pertinent DBPS are listed in the references at the
end of this report. When available, the reports were referenced for master planned peak
flows (fully-developed land use condition with master planned infrastructure in place). In
most circumstances, the master planned peak flows were equal to or lower than the
existing peak flows at the time of that particular DBPS publication. Even though there is a
potential for additional development within these major drainageway watersheds, the
master plan has provided guidance for the infrastructure that must be constructed to
compensate for the added impervious area from development.

The DBPS have published master planned peak flows for 11of the crossings which are
included in Table 1, Roadway Crossing Inventory and Peak Flow Summary, following this
discussion. No additional analysis was completed for these locations.

3.3 Off-Site Drainage Basin Analysis

There are 28 drainage crossing structures that did not have published DBPS peak flows.
Figures 3a and 3b, the Off-Site Basin Maps, illustrate the location of these off-site
subwatersheds. The hydrologic analysis calculated the 10-, 50-, 100-, and 500-year storm
events under existing land use conditions to develop design flows for these remaining off-
site drainage basins.

3.3.1 Land Use and Soils

The off-site drainage basin areas are partially developed with varying densities of
residential, schools and churches, and commercial/industrial land uses. The undeveloped
areas are covered with native range grasses and scattered stands of native shrubs and
trees. Existing land uses and cover conditions were based on aerial photography and field
observation. Figures 4a and 4b, the Land Use Maps, illustrate the existing land uses defined
for the project area.

Soils information for the smaller off-site drainage basins was downloaded from the Natural
Resources Conservation Service (NRCS) Soil Data Mart for El Paso County. The natural soils
are primarily Hydrologic Soils Groups Type A and B with isolated areas of Type C. Figures 5a
and 5b, the Soils Maps, illustrate the Hydrologic Soils Groups within the project area.
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3.3.2 Hydrologic Analysis Approach

Subwatersheds were delineated for the remaining 28 off-site drainage basins using GIS 2’
topography obtained from City of Colorado Springs, CO on January 17, 2012 with in City of
Colorado Springs Limits, and a rasterized digital elevation model (DEM) of the remaining
areas from the USGS Seamless Data Warehouse online server was obtained to complete the
remaining delineations. The DEM is in 1/3 Arc-second resolution. Peak design flows were
estimated based on existing land use. The Rational Method was used to estimate peak
flows for subwatersheds with area less than 100 acres. The Soil Conservation Service (SCS)
Hydrograph Procedure (using HEC-HMS software) was used to estimate peak flows for
subwatersheds larger than 100 acres.

For the Rational Method, the time of concentration was estimated by considering overland
flow time, shallow concentrated flow time, and open-channel flow time. The one-hour
point rainfall for the 10- and 100-year storm events was extracted from The City of Colorado
Springs/El Paso County Drainage Criteria Manual Figure 5-6 Rainfall Depth-Duration
Relationship. The 50- and 500-year one-hour point rainfall depths were derived using a log-
normal curve fit equation (see Appendix). Intensity was approximated using the following
equation from the Rainfall Chapter of the Urban Drainage and Flood Control District Urban
Storm Drainage Criteria Manual revised April 2008.

[ = rainfall intensity (inches per hour
285 P Y P )

(10+ 7)™ P; = 1-hour point rainfall depth (inches)

T. = time of concentration (minutes)

For the SCS Hydrograph Procedure, lag times were estimated considering overland flow
time, shallow concentrated flow time, and open-channel flow time. Curve Numbers were
based on SCS criteria included in The City of Colorado Springs/El Paso County Drainage
Criteria Manual. HEC-HMS software was used to calculate runoff hydrology for five of the
off-site subwatersheds.

3.4 Design Peak Flows

Table 1, Roadway Crossing Inventory and Peak Flow Summary, lists peak flows for the off-site
basins tributary to existing I-25 cross drainage facilities. Presented in the table are peak
flows for the 100-year event. This return period is to be used by the Contractor to analyze
and design all I-25 cross drainage facilities.

Excerpts from the DBPS, Rational Method calculations, and the HEC-HMS computations for
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the off-site drainage basins are included in the Appendix.
4.0 CONCLUSIONS

The peak flows for the off-site drainage basins have been estimated and are in
conformance with CDOT and City and Colorado Springs/El Paso County hydrology
methodologies and criteria. The peak flows included in this report are to be used by the
contractor to analyze and design I-25 cross drainage facilities within the project limits.
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Table 1.

1-25 North Design-Build

Roadway Crossing Inventory and Peak Flow Summary

DPEOS]II\C‘%TN ID MILE POST DIRECTION DRAINAGEWAY DRA”(\;Q?EES)AREA CROSSING 010 PZASE FLO;\;((:;E) Q500

1 1 149.27 Pine Creek 6,182 BRIDGE 5,613*
2 2 149.9 Unnamed 12 24" RCP 6 16 21 38
3 3 150.03 Unnamed 17 24" HDPE 8 22 29 51
4 4 150.53 Unnamed 61 18" HDPE 51 100 123 193
5 5 150.8 Unnamed 39 54" RCP 17 47 61 107
6 6 152.2 Unnamed 50 24" RCP 17 43 56 104
7 7 152.48 Unnamed 44 48" RCP 19 42 54 96
8 8 152.58 Elkhorn Branch 329 60" RCP 364 484 545 576
9 9 153.07 Unnamed 354 24" RCP 229 323 372 498
10 10 153.31 Unnamed 222 24" RCP 148 206 235 311
11 11 153.48 Unnamed 113 24" RCP 171 222 248 313
12 12 153.68 Unnamed 26 30" RCP 29 52 62 93
13 13 154.01 Black Squirrel Creek 6,890 2-BRIDGES 1,104 3,953

14A 154.17 NB Middle Tributary 595 12'X8' CBC 238 782
“ 14B 154.17 SB Middle Tributary 595 12'X8' CBC 238 782

15A 154.31 NB Middle Tributary 132 48" CMP 29 167
1 15B 154.29 SB Middle Tributary 132 48" CMP 29 167

16A 154.49 NB Unnamed 12 24" RCP 9 20 25 40
1 16B 154.49 SB Unnamed 12 24" RCP 9 20 25 40

17A 154.74 NB Unnamed 25 24" RCP 24 46 56 87
v 17B 154.77 SB Unnamed 25 24" RCP 24 46 56 87

18A 154.96 NB Monument Branch 1,772 2-12'X10' CBC 722 2,285
18 18B 155.08 SB Monument Branch 1,772 2-12'X10' CBC 722 2,439
19 19 155.12 NB Monument Branch 357 6'X7' CBC 136 390
20 20 155.26 NB Monument Branch 48 48" RCP 102 135

21A 155.51 NB Unnamed 92 48" RCP 65 105 127 183
2 21B 155.44 SB Unnamed 92 48" RCP 65 105 127 183

22A 155.77 NB Smith Creek 3,449 2-10'X10' CBC 540 1,376 2,055
2 22B 155.76 SB Smith Creek 3,449 2-10'X10' CBC 540 1,376 2,055

23A 156.41 NB Unnamed 361 6'X7' CBC 165 350
2 23B 156.35 SB Unnamed 361 6'X6' CBC 165 350

24A 156.62 NB Unnamed 205 6'X7' CBC 135 300
& 24B 156.61 SB Unnamed 205 8'x6' CBC 135 300
25 25A 156.68 NB Unnamed 17 36" RCP 11 27 34 57
26 26 157.01 Black Forest 1,318 10'X10' CBC 360 1,900
27 27 157.09 Unnamed 32 48" CMP 24 49 60 93
28 28 157.25 Unnamed 128 4'X4' CBC 61 105 128 193
29 29 157.42 Unnamed 96 4'X4' CBC 60 135 169 276
30 30 157.74 Jackson Creek 2,573 30'X17' CBC 837 1,296 1,542 2,194
31 31 158.45 Unnamed 37 36" RCP 27 57 70 113
32 32 158.59 Unnamed 54 30" RCP 76 121 141 196
33 33 158.83 Unnamed 38 30" RCP 77 112 127 164
34 34 158.92 Unnamed 25 24" RCP 46 69 79 104
35 35 159.09 Unnamed 126 6'X6' CBC 89 138 164 232
36 36 159.4 Teachout Creek 595 2-10'X10' CBC 378 583 693 980
37 37 159.72 Unnamed 76 24" RCP 74 129 154 224
38 38 159.79 Unnamed 154 36" RCP 115 169 197 271
39 39 159.96 Unnamed 250 24" RCP 193 284 332 457

* For informational puropses only, crossing just outside project limits.

Peak Flows obtained from published Master Plan
Calculated using Rational Method

Calculated using HEC-HMS (SCS Method)

** Cross culverts to be hydraulically designed for Q100.

Z:\Region 2\I-25 North D-B\EXCEL\Culvert Inventory_2.xls(Summary for Report)

Prepared by RESPEC

7/20/2012
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105 0.40 10 35 59 113 164
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1078 0.57 16 55 91 184 267 7
109 0.74 22 73 119 246 353
111 0.93 28 91 149 324 451 LEGEND:
203 0.23 2 12 26 75 112
213 0.34 7 34 60 145 206
215|062 9 46 86 226 330 @ DESIGN POINT
217 0.29 2 14 30 88 133
219 0.75 9 48 89 248 368 @ SUB—BASIN
220 1.03 11 61 119 336 501
303 0.25 4 23 42 105 150 POND
305 0.31 5 28 51 129 185
311 0.65 10 51 96 247 359 ROUTING ELEMENT
315 0.89 13 65 115 309 457 i
316 1.92 25 125 228 636 947 2
401 2.08 27 133 249 628 922 <8l la
405 2.25 29 142 267 677 1000 ==|2| |2
407 3.34 56 233 426 1054 1507 e
505 0.43 8 40 73 178 255 g 3 ARHE
506 3.77 62 252 463 1168 1679 HHEHHE
507 3.87 63 257 460 1181 1704 &
509 4.02 66 268 464 1219 1770
511 4.11 67 264 473 1188 1754 E
603 0.31 16 50 80 173 238
604 4.43 72 284 504 1283 1886 z
609 4.78 79 306 543 1386 2036 E 5% g
611 4.89 84 303 536 1337 1976 §§ L
613 5.17 80 307 550 1402 2016 5; g§ 2
617 5.19 79 308 547 1396 2016 g
703 5.39 81 312 545 1388 2035
705 5.48 82 310 535 1366 2032

SHEET 2 OF 2
Jo8 NO.  5808.90




ACCESS ROAD

/4

CONFLUENCE W,
TRIBUTARY A

® @

WA

B @ FUTURE POND

(807

EXISTING POND

6
No(E)

O © e

8 FUTURE POND E

EX POND

> SOUTHBOUND

{810)—7/610\—] 610 |~/ 611\—<812)—] 612 | 614
SMITH CREEK 6178 @
DISCHARGE TABLE

DESIGN | AREA OF 2—YR Q 5—YR Q 10—YR Q SO-YR Q 100—YR Q
POINT | DRANAGE (sq. mi) FUTURE (cfs) FUTURE (cfs) FUTURE (cfs) FUTURE (cfs) FUTURE (cfs)

ALTERNATIVE: 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
103 0.33 9 9 9 | 36| 36 [ 36 | 6262 [ 62 [147]147 1472087 208 ] 208
105 0.40 70 1 10 J 10 1 36 1 36 ] 36 | 61 [ 61 [ 61 | 114 114 [ 114 | 167 [ 167 | 167
107A 0.53 17 1 17 § 17 1 56 | 56 | 56 | 90 J 90 | 90 [ 184 [ 184 [ 184 | 263 [ 263 | 263
107B 0.57 18 | 18 § 18 | 59 J 59 | 59 [ 94 [ 94 § 94 [197 [ 197 [ 197} 281 281 ] 281
109 0.74 24 | 24 1 24 | 77 [ 77 1 77 1123123123 f 268 | 268 [ 268 ] 382 | 382 | 382

111 0.93 30 ] 30 1 30 J 98 1 98 | 98 J 157 [ 157 [ 157 [ 335 1 335 [ 335 ] 463 | 462 | 463 LEGEND:
203 0.23 2 2 2 114 14 L14a logloglogl 781 781 78 1161161 116
213 0.34 14 | 14 | 14 | a9 | 49 L 49 L 79 V 79 [ 79 [ 175 V175 [ 175 1 243} 243 | 243
215 0.62 18 | 18 | 18 169 | 69 | 69 J118 11181118 | 275 J 275 | 275 | 389 | 389 | 389 & DESIGN POINT
217 0.29 3 3 3 116 1 16 [ 16 | 32 § 32 1 32 [ e3 J 93 T 93 [ 139139139
219 0.75 18 | 18 J 18] 69 69 [ 69 1221221122 F301] 301] 301}432]432] 432 @ SUB-BASIN
220 1.03 21 | 21 | 21 | 84 | 84 | 84 J 154 | 154 [ 154 | 394 | 394 | 304 [ 570 | 570 | 570
303 0.25 13 | 13 | 13 | 40 | 40 | 40 | 65 ] 65 | 65 [ 138 ] 138 ] 138 | 190 | 190 J 190 POND
305 0.31 15 1 15 ] 15 ] 49 1 49 | 49 { 79 1 79 1 79 [ 171 [ 1711 171 | 235 [ 235 | 235

311 0.65 28 | 28 28 [ 93 1 93 J 93 J150 F 1501150 ] 330 ] 330 [ 330 | 458 | 458 | 458 ROUTING ELEMENT
315 0.89 35 | 35 | 35 | 112 § 112 | 112 | 187 | 187 § 187 | 427 | 427 | 427 | 599 ] 599 | 599
316 1.92 55 | 55 | 55 1192 [ 192 1192 [ 335 [ 3351 335 f 811 [ 811 ] 811 J1158]1158 1158

401 2.08 56 | 56 | 45 | 206 | 206 | 148 | 340 | 340 [ 294 [ 799§ 799 [ 789 J1162]1162]1095
405 2.25 60 | 60 | 48 | 220 [ 220 1 156 | 365 | 365 [ 310 | 868 | 868 | 837 f1260] 12601177
407 3.34 95 | 95 | 76 | 329 | 329 | 248 | 548 | 548 | 466 [1226 1226 [122111713]1713]1718
505 0.43 201 20 | 20 [ 65 | 65 | 65 [ 105 ] 105 J 105 [ 229 | 229 [ 229 [ 317 [ 317 | 317
506 3.77 105 [ 105 ] 62 ] 361 | 361 ] 265 | 608 | 608 | 522 1137513751239} 1926 | 1926 J 2065
507 3.87 105 1 105 | 63 [ 356 ] 356 | 265 | 607 | 607 § 513 [1393[1393[1219]1548]1948]2036] ALTERNATIVE 1. NO PROPOSED DETENTION

2. CITY OF COLORADO SPRINGS ONSITE

509 4.02 105 J 105 | 65 | 355 | 355 | 270 [ 612 ] 612 | 504 J1439]1439]1240]2026]2026]2019 DETENTION

511 4.11 107 J 107 [ 66 [ 360 ] 360 | 260 ] 590 | 590 ] 495 J1423] 142312501 2031] 2031] 1891 3. REGIONAL DETENTION WITH ONSITE
603 0.31 17 17 17 1 52 1 52 1 52 183183 ] 83 176176 176 ] 241 241 ] 241 DETENTION USING PRUDENT LINE
604 443|112 | 112 | 70 | 377 | 377 | 270 [ 619 | 619 | 514 | 1506|1506 | 1301|2149 2140|1989 S oD IMITED CHANNEL
609 4.65 115 J 115 ] 72 1388 | 388 | 278 | 642 | 642 | 526 J1556)1556 | 1335]2227]2227] 2025
610 4.78 131 1132 | 74 1383 ] 387 | 284 ] 656 | 658 | 543 115831594 J 1367122482264 }2028

611 4.89 121 1122 1 75 1384 | 387 | 284 | 659 | 662 | 526 | 1549]1559 | 1352]2240]2254]2040
613 5.17 115 [ 119 | 81 F 399 | 403 | 296 | 662 | 665 | 540 1158915921357 §224812232]2084
617 5.19 113 J 118 | 81 | 395 | 400 | 296 [ 662 | 665 | 539 J1587]1589] 1359223022331 2073
618 0.15 9 7 6 | 26 | 11 g 41141108425 21 ]113] 35 {27
703 5.39 120 1 124 | 83 | 401 ] 406 | 299 | 682 | 684 | 540 1622162211376 | 2298] 2298} 2055
705 5.48 110 ] 124 | 83 J 404 J409 [ 297 [ 678 | 679 1535 J1614]161011376]2312]2308}2022
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TABLE 6

SUMMARY OF DISCHARGES

Existing Conditions Future Conditions
Peak Flows (CFS) Peak Flows (CFS)

Design 24-Hour 2-Hour 24-Hour 2-Hour
Point 100-Yr 10-Yr 100-Yr 10-Yr 100-Yr  10-Yr 100-Yr  10-Yr
A 315 85 250 125 350 165 290 150
B 240 70 200 100 265 115 195 100
C 290 65 280 120 300 135 135 80
D 260 55 240 105 365 155 290 160
E 2090 620 1355 645 1900 360 1455 610
F 1990 610 1320 650 1825 355 1345 565
G 390 155 325 160 435 165 320 145
H 1510 490 930 455 1655 790 1225 740
I 1445 470 880 435 1540 740 1135 690
J 1350 430 805 395 1410 685 1035 570
K 1235 395 690 340 1135 580 900 540
L 630 225 535 260 860 385 690 375
M 455 155 400 195 665 290 53 285
N 625 170 530 245 815 280 705 330
0 590 150 500 230 590 150 530 240
P 510 135 435 190 520 135 425 150
Q 390 115 340 160 390 116 330 160
R 2140 655 1460 710 2010 960 1600 715

18
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TABLE 5

BLACK SQUIRREL CREEK DRAINAGE BASIN
DESIGN PEAK FLOWS FOR
PRESENT AND RECOMMEND CONDITIONS
24-HOUR STORM

PRESENT CONDITIONS RECOMMENDED CONDITIONS

DESIGN CONTRIBUTING 10-YR 100-YR 10-YR 100-YR
POINT SUBBASINS (cfs) (cfs) (cfs) (cfs)
1A Ab 106 307 201 563
iB A4-Ab 182 773 288 848
1 A 213 922 213 out 806 out
2 B 165 746 165 out 740 out
3 A,B,D 405 1825 405 14786
4E C2-C4 174 645 343 1029
4w C1,C5-C10 276 1019 276 out 1085 out
4 C 450 1661 450 1641
SE C,F €51 2188 651 2202
5W A,B,D,E 467 1974 467 1450
5 A-F 1118 4158 1118 3328
6 A-G 1154 4389 1154 3536
7 A-H 1387 4432 1387 3577
8 A-I 1142 4220 1142 3597
9 A-J 1129 4051 1128 3779
10 A-K 1117 4004 1117 3803
11 A-L 1104 3956 1104 3953
12 A-M 1088 3950 1098 3931

Notes: 1) Design points are taken from Figure 4.

2) Present conditions include routed flows without
existing "stockponds”. Present conditions are assumed
to represent historic conditions.

3) Recommended conditions include routed flows through
proposed detention facilities.
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Cottonwood Cresk DBPS

June 9, 1994

Page 37
COTTONWOOD CREEK DBPS - TABLE 1
BASIN HYDROLOGY - SUMMARY OF PEAK FLOWS
100-YEAR STORM
' TRIBUTARY * DETAINED * FLOW THRU
DESIGN AREA RUNOFF RUNOFF
POINT (ACRES) Q(CFS) Q(CFS)
6A 186 417 417
5A 179 101 101
32 6,259 5,674 11,505
31 6,182 5,613 11,267
30 5,805 4,981 10,669
29 5,638 4,589 10,422
OFF-29 3,194 2,583 5,634
28 2,317 2,770 5,600
27 1,472 518 3,213
26 1,344 253 2,970
25 1,024 118 2,201
24 915 1,999 1,999
23 819 1,807 1,807
22 282 578 578
U4B+X4 218 538 538
28H 2,067 2,344 4,980
28G 1,581 794 3,487
28F 493 1,563 1,563
28E 365 1,120 1,120
28D 128 356 356
28C 237 775 775
28B 243 430 651
28A 179 256 426
26B 320 138 797
26A 154 454 454
23A 269 511 511
22A 147 300 300
* INCLUDES PRECIPITATION AREA REDUCTION
FACTOR FOR COTTONWOOD CREEK BASIN
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TABLE 6

MIDDLE TRIBUTARY DRAINAGE BASIN
DESIGN PEAK FLOWS FOR
PRESENT AND RECOMMENDED CONDITIONS
24-HOUR STORM

PRESENT CONDITIONS RECOMMENDED CONRDITIONS

DESIGN CONTRIBUTING 10-YR 100-YR 10-YR 100-YR
POINT BASINS (cfs) (cfs) (cfs) (cfs)
1 A 84 + 158 + 104 + 190 +
2 C 28 + 50 + 28 + 50 +
3A D 97 + 179 + 97 + 179 +
3B H 30 + 55 + 56 + 104 +
4 A-D 142 441 142 445
5 A-E 177 546 177 560
6 A-1,K 234 792 234 770
7 G1 12 45 12 35
8 G2 9 39 9 28
9 G-1 40 161 40 161
10 G-I,K 41 202 41 223
11 A-T,K,L1 237 800 237 779
12 A-T1,K,L 238 803 238 782
13 M 37 + 68 + 108 + 189 +
14 J,M,N1 28 129 28 123
15 J,M,N 29 141 29 167
16 A-N 254 881 254 893
17 A-0O 259 905 259 904

Calculated by the Rational Method.
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TABLE 6

MONUMENT BRANCH DRAINAGE BASIN
DESIGN FEAK FLOWS FOR

PRESENT AND RECOMMENDED CONDITIONS
24-HOUR STORM

PRESENT CONDITIONS RECOMMENDED CONDITIONS

DESIGN CONTRIBUTING 10-YR 100-YR 10-YR 100-YR
POINT BASINS (cfs) (cfs) (cfs) (cfs)
1 A,B,E-G 386 1124 521 1305
2 A,B,E-G,I-K 453 1391 453 1280
3 A,B,E-G,I-K,N1 469 1448 469 1312
4 H 68 + 124 + 111 + 214 +
5 C,D 195 580 444 1064
6A C,D,H,01 252 755 252 757
6 C,D,H,0 254 797 265 77
7 A-E,N,O0,R,S (L,M) % T17 2265 717 2235
8A A-K,N,0,R,S,T2&3 (L,M) x 719 2280 719 2279
8 A-K,N,O0,R-T (L,M) x 722 2289 1722 2285

10B L1 43 106 43 86
9 L 58 143 85 152
10A M1 33 85 33 80
10 L,M 141 378 141 152
11A (L,M) Q2 *xx 261 730 261 384
11 (L,M) Q *x 264 737 136 390
12A P2 42 115 80 267 ++
12 P 45 136 102 135
13 A-U 772 2439 772 2439
14 A-V 778 2459 778 2459
NOTES :

1) Present conditions include routed flows without existing
"stockponds"” or proposed detention facilities. Present

conditions are assumed to represent historic conditions.

2) Recommended conditions include routed flows through proposed
detention facilities.

¥ Present conditions do not include basins L & M; recommended

. conditions include basins L & M due to proposed diversion.

*¥¥ Present conditions include basins L & M; recommended conditions
do not include basins L & M due to proposed diversion.

+ These hydrologic calculations are based on the Rational Method.

++ Flows in excess of 80 cfs are diverted to DP 11-A.
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CHAPTER S5 STORM RUNOFF METHODS OF ANALYSIS -

5.1 General Statement

This section presents three methodologies for computing storm
water runoff in the City/County. These include the Rational
Method, the Soil Conservation Service (SCS) Hydrograph procedure
and statistical methods. The statistical methods include the
Log-pearson Type III frequency distribution and multiple
regression analyses. The Rational Method will be used for the
determination of runoff from areas of approximately 100 acres or
less, and 1is especially useful for the design of storm sewer
systems. The SCS procedure is used to quantify the effects of
urbanization to determine peak flows for large drainage areas,
and to design storm water storage facilities.

The various runoff models selected for use in evaluating drainage
in the City/County are broken down by basin area restrictions as

listed below:

Drainage Basin Size Runoff Methodology

100 acres or less Rational Method

Greater than 100 acres SCS Hydrograph Procedure

Major Basins (greater than Statistical or Computer
10 sgq. miles) Models

The engineer must secure approval from the appropriate design
review agencies before utilizing different methods.

Acceptable computer simulation models used in hydrologic
evaluation are 1listed in the following Table. These computer
models, designed for general use, should be calibrated for local
use, and based on locally available data. Updated versions and
variations of the models are available, but any model used for
storm water design in the City/County should be carefully
calibrated with 1local data and methods to ensure consistent
results for all basin studies in the City/County. Several of
these models 1listed are available in IBM PC compatible forms.
Many of the storm sewer routing programs which wutilize the
Rational Method of analysis to develop basin hydrology are
excellent analytical tools. Use of a computer modeling tool must
be approved by the City/County engineering staff.

It should be recognized that the engineer must compute storm
water runoff for at least the 10-year and 100-year storms at all
design points to conform to the City/County design criteria. The
design of initial and major storm drainage systems will require
checking both runoff events to ensure all drainage criteria are
met. The fully developed, ultimate condition storm water runoff
for the Basins is to be analyzed unless otherwise determined by

the City/County.

9/30/90
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TABLE 5-4
RUNOFF CURVE NUMBERS FOR HYDROLOGIC S8OIL
COVER COMPLEXES - RURAL CONDITIONS
(Antecedent Moisture Condition II, and Ia = 0.2 8)
(From: U.S. Dept. of Agriculture,
Soil Conservation Service, 1977)

Cover Runoff Curve Number

Treatment Hydrologic by Hydrologic Soil Group
Land Use or Practice Condition A B c D
Fallow Straight Row -—— 77 86 91 94
Row Crops Straight Row Poor 72 81 88 91
Straight Row Good 67 78 85 89
Contoured Poor 70 79 84 88
Contoured Good 65 75 82 86
Cont. & Terraced Poor 66 74 80 82
Cont. & Terraced Good 62 71 78 81
Small Grain Straight Row Poor 65 76 84 88
Straight Row Good 63 75 83 87
Contoured Poor 63 74 82 85
Contoured Good 61 73 81 84
Cont. & Terraced Poor 61 72 79 82
Cont. & Terraced Good 59 70 78 81
Close- Straight Row Poor 66 77 85 89
seeded Straight Row Good 58 72 81 85
legumes 1/ Contoured Poor 64 75 83 85
or Contoured Good 55 69 78 83
rotation Cont. & Terraced Poor 63 73 80 83
meadow Cont. & Terraced Good 51 67 76 80
Pasture or Poor 68 79 86 89
range Fair 49 69 79 84
Good 39 61 74 80
Contoured Poor 47 67 81 88
Contoured Fair 25 59 75 83
Contoured Good 6 35 70 79
Meadow Good 30 58 71 78
Woods Poor 45 66 77 83
Fair 36 60 73 79
Good 25 55 70 77
Farmsteads —_——— 59 74 82 86
Roads (dirt) 2/ -——— 72 82 87 89
(hard surface) 2/ -—— 74 84 90 92

1/ Close-drilled or broadcast
2/ Including right-of-way



TABLE 5-5 N
RUNOFF CURVE NUMBERS FOR HYDROLOGIC SOIL
COVER COMPLEXES ~ URBAN AND BUBURBAN CONDITIONS 1/
{({Antecedent Moisture Condition -II)
(From: U.S. Dept. of Agriculture,
Soil Conservation Service, 1977)

Hydrologic Soil Group
Land Use A B [ D

Open spaces, lawns, parks, golf courses,
cemeteries, etc.

Good condition: grass cover on 75% 39%* 61 74 80
or more of the area
Fair condition: grass cover on 50% 49% 69 79 84
to 75% of the area
Commercial and Business areas (85% 89* 92 94 95
Impervious)
Industrial Districts 72% Impervious) 81* 88 91 93

Residential: 2/
Average % 3/

Acres per Dwelling Unit Impervious

1/8 acre or less 65 77* 85 90 92
1/4 acre 38 61%* 75 83 87
1/3 acre 30 57*% 72 81 86
1/2 acre 25 54 % 70 80 85
1 acre 20 51%* 68 79 84
Paved parking lots, roofs, driveways, etc. 98 98 98 98
Streets and Roads:
paved with curbs and storm sewers 98 98 98 98
gravel 76% 85 89 91
dirt 72% 82 87 89

1/ For a more detailed description of agricultural 1land use
curve numbers, refer to the National Engineering Handbook (U.S.
Dept. of Agriculture, Soil Conservation Service, 1972).

2/ Curve numbers are computed assuming the runoff from the house
and driveway 1is directed towards the street with a minimum of
roof water directed to lawns where additional infiltration could
occur.

3/ The remaining pervious areas (lawn) are considered to be in
good pasture condition for these curve numbers.

* Not to be used wherever overlot grading or filling is to occur.



One-Hour Point Rainfall
2/16/2012

Known One-Hour Point Rainfall from Co. Springs Drainage Manual Figure 5-6

Return Period Log RP 1-Hr Pt Rainfall
2 0.30 1.19
10 1.00 1.78
100 2.00 2.64

Derived One-Hour Point Rainfall

Return Period Log RP 1-Hr Pt Rainfall
50 1.70 2.38
500 2.70 3.24
One-Hour Point Rainfall
4.5
4
y =0.8539x + 0.9304
E 35 RZ = 1
:
= -
o ¥
2 2.5 /".,
2 2 S ¢ Known
S &
:g 15 — e M Derived
S
£ ¢
0.5
0
0.00 0.50 1.00 1.50 2.00 3.50
Log (Return Period)

Z:\Region 2\I-25 North D-B\EXCEL\1-Hr Precip.xlsx (Sheet1)
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Runoff and Peak Flow Calculations
[-25 North Design Build
(Rational Method Procedure)

Basin ID Area Imperv. Tc Q1o Qso Q100 Qs00

(ac) (%) (min) (cfs) (cfs) (cfs) (cfs)
2 12.1 2.00 17.90 6.2 16.4 21.2 37.9
3 16.7 2.00 20.26 8.5 22.2 28.7 50.5
5 38.5 2.00 19.92 17.3 47.0 61.2 107.1
6 49.7 7.63 27.64 17.0 42.9 55.8 103.8
7 44.2 11.81 28.03 18.6 42.1 53.7 96.0
12 26.0 29.99 22.90 28.9 51.7 62.0 92.7
16 11.6 10.86 19.43 9.1 19.7 24.6 40.2
17 24.8 20.97 21.38 23.8 46.0 56.0 87.0
25 16.7 5.85 18.53 113 26.7 33.8 56.9
27 31.9 19.21 27.19 24.3 48.7 59.8 93.4
29 96.4 8.55 26.74 60.3 134.6 169.0 276.1
31 36.7 14.41 25.49 27.4 56.7 70.2 112.5
32 53.5 51.71 26.77 76.3 121.4 141.0 195.9
33 38.2 81.91 25.94 77.4 112.1 126.6 163.6
34 24.6 70.56 24.34 46.2 68.8 78.5 103.9
37 75.6 35.53 32.01 74.4 129.1 153.5 2244

Prepared by RESPEC
Z:\Region 2\I-25 North D-B\EXCEL\RationalMethod_2.xls (SUMMARY) 07/20/2012



C-Factors

[-25 North Design Build
(Rational Method Procedure)

BASINID / % IMP 5 YEAR 10 YEAR 50 YEAR | 100 YEAR | 500 YEAR
DESIGN POINT
2 0.02 0.08 0.14 0.27 0.32 0.47
3 0.02 0.09 0.15 0.29 0.33 0.48
4 0.22 0.19 0.25 0.37 0.41 0.52
5 0.02 0.08 0.13 0.26 0.31 0.44
6 0.08 0.06 0.12 0.22 0.26 0.39
7 0.12 0.09 0.14 0.25 0.28 0.41
12 0.30 0.29 0.34 0.46 0.49 0.60
16 0.11 0.16 0.22 0.36 0.40 0.54
17 0.21 0.23 0.28 0.41 0.45 0.57
25 0.06 0.12 0.19 0.33 0.38 0.52
27 0.19 0.19 0.26 0.39 0.43 0.54
29 0.09 0.13 0.21 0.35 0.40 0.53
31 0.14 0.18 0.24 0.38 0.42 0.55
32 0.52 0.43 0.48 0.57 0.60 0.67
33 0.82 0.64 0.67 0.72 0.74 0.78
34 0.71 0.56 0.60 0.67 0.68 0.74
37 0.36 0.31 0.37 0.48 0.51 0.61

Z:\Region 2\I-25 North D-B\EXCEL\RationalMethod_2.xls ("C" FACTOR)

Prepared by RESPEC
07/20/2012



Time of Concentration

[-25 North Design Build

(Rational Method Procedure)

BASIN DATA INIT. OVERLAND TIME (Ti) TRAVEL TIME (Tt) TOTAL Max Tc | FINAL Tc
AREA | LENGTH | SLOPE i LENGTH | SLOPE VEL. Convey Tt TieTt
BASIN ID C5 (ACRES) (FT) (FT/FT) (Min.) (FT) (FT/FT) (FPS) Coef. Cv (Min.)** (Min.) (Minutes) | (Minutes)
2 0.08 12.05 300 0.032 21.6 1123 0.013 0.81 7 23.2 44.8 17.9 17.9
3 0.09 16.68 300 0.017 26.3 1547 0.015 0.85 7 30.4 56.7 20.3 20.3
4 0.19 61.40 300 0.033 19.1 1943 0.031 1.41 8 23.0 42.1 22.5 22.5
5 0.13 38.50 500 0.019 31.9 1285 0.024 1.08 7 19.8 51.6 19.9 19.9
6 0.12 49.74 500 0.026 28.9 2676 0.022 1.49 10 30.0 58.9 27.6 27.6
7 0.14 44.24 300 0.020 23.9 2945 0.019 1.39 10 35.2 59.1 28.0 28.0
8|Elkhorn - Flows computed using HEC-HMS
9(Flows computed using HEC-HMS
10|Flows computed using HEC-HMS
11|Flows computed using HEC-HMS
12 0.34] 26.01] soo] 0032 208 1821  0.026 3.23 20 9.4 30.3 22.9 22.9
13|Black Squirrel - Flow information from Planning Study
14|Middle Trib - Flow information from Planning Study
15|Flow information from Planning Study
16 0.22 11.56 300 0.032 18.6 1397 0.023 3.02 20 7.7 26.4 19.4 19.4
17 0.28 24.78 200 0.017 17.6 1848 0.021 2.92 20 10.5 28.2 21.4 21.4
18|Monument Branch - Flow information from Planning Study
19|Flow information from Planning Study
20(Flow information from Planning Study
21|Flows computed using HEC-HMS
22 | | | | | | | | | | | |
23|Black Forest Drainage Basin - Flow information from Planning Study.
24(Black Forest Drainage Basin - Flow information from Planning Study.
25 0.12| 16.65] 300.00] 003] 2057| 123494 012 6.97 200 2.95] 2352 1853] 1853
26|Black Forest Drainage Basin - Flow information from Planning Study.
27 0.19 31.89] 50000 0.03] 24.72| 259432 0.04] 3.3 200 1130 36.02] 27.19] 27.19
28|Flows computed using HEC-HMS
29 0.18]| 96.40] 500.00] 003] 24.68] 2513.39] 0.05] = 2.32] 10 1807 4275 26.74] 26.74
30(Jackson Creek - Flows computed using HEC-HMS
31 0.18 36.70( 500.00 0.02 27.69| 2288.57 0.03 3.18 20 11.98 39.67 25.49 25.49
32 0.43 53.53 300.00 0.03 14.00( 2719.02 0.03 3.21 20 14.12 28.12 26.77 26.77
33 0.64 38.16f 300.00 0.01 16.60| 2568.56 0.03 3.42 20 12.53 29.12 25.94 25.94
34 0.56 24.59( 300.00 0.03 11.35| 2372.78 0.02 3.04 20 12.99 24.34 24.85 24.34
35|Flows computed using HEC-HMS
36|Teachout Creek - Flows computed using HEC-HMS
37 O.31| 75.58| 300.00| 0.02| 20.90( 3662.29 0.03 3.62 20 16.86 37.76 32.01 32.01
38|Flows computed using HEC-HMS
39|Flows computed using HEC-HMS

Z:\Region 2\I-25 North D-B\EXCEL\RationalMethod_2.xls (Tc)

Prepared by RESPEC
07/20/2012



Intensity and Flow Calculations
[-25 North Design Build
(Rational Method Procedure)

Z:\Region 2\I-25 North D-B\EXCEL\RationalMethod_2.xls (Q)

Return Period
Basin Data 10-Year 50-Year 100-Year 500-Year
Basin Area Tc C10 110 Q10 C50 150 Q50 C100 1100 Q100 C500 1500 Q500
ID (acres) | (min) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs)
2 12.1 17.9 0.14 3.71 6.16 0.27 4.96 16.38 0.32 5.50 21.24 0.47 6.75 37.87
3 16.7 20.3 0.15 3.48 8.49 0.29 4.65 22.21 0.33 5.16 28.70 0.48 6.33 50.54
4 61.4 22.5 0.25 3.29 51.07 0.37 4.40 100.15 0.41 4.88 122.71 0.52 5.99 192.78
5 38.5 19.9 0.13 3.51 17.28 0.26 4.69 47.02 0.31 5.20 61.23 0.44 6.39 107.06
6 49.7 27.6 0.12 2.93 16.98 0.22 3.92 42.94 0.26 4.34 55.79 0.39 5.33 103.76
7 44.2 28.0 0.14 291 18.59 0.25 3.89 42.14 0.28 4.31 53.70 0.41 5.29 95.99
12 26.0 22.9 0.34 3.26 28.91 0.46 4.35 51.74 0.49 4.83 61.98 0.60 5.93 92.69
16 11.6 19.4 0.22 3.55 9.09 0.36 4.75 19.71 0.40 5.27 24.62 0.54 6.47 40.19
17 24.8 214 0.28 3.38 23.84 0.41 4.52 45.97 0.45 5.01 56.03 0.57 6.15 87.04
25 16.7 18.5 0.19 3.64 11.25 0.33 4.87 26.66 0.38 5.40 33.84 0.52 6.63 56.88
27 31.9 27.2 0.26 2.96 24.33 0.39 3.95 48.66 0.43 4.39 59.76 0.54 5.38 93.42
29 96.4 26.7 0.21 2.99 60.33 0.35 3.99 134.62 0.40 4.43 169.03 0.53 5.43 276.13
31 36.7 25.5 0.24 3.07 27.41 0.38 4.10 56.74 0.42 4.55 70.21 0.55 5.58 112.52
32 53.5 26.8 0.48 2.98 76.31 0.57 3.99 121.37 0.60 4.43 140.96 0.67 5.43 195.93
33 38.2 25.9 0.67 3.04 77.38 0.72 4.06 112.12 0.74 4.51 126.63 0.78 5.53 163.57
34 24.6 24.3 0.60 3.15 46.16 0.67 4.21 68.84 0.68 4.67 78.46 0.74 5.73 103.87
37 75.6 32.0 0.37 2.69 74.41 0.48 3.59 129.13 0.51 3.99 153.49 0.61 4.89 224.36
One-Hour Point Rainfall
Return | 1-Hr Point Rainfall
Period (in)
10 1.78
50 2.38
100 2.64
500 3.24

Prepared by RESPEC

07/20/2012



HEC-HMS Input Information
I1-25 North Design-Build

Basin Models

Basin: 125 Crossings

End:

Last Modified Date: 19 July 2012
Last Modified Time: 21:54:27
Version: 3.5

Filepath Separator: \

Unit System: English

Missing Flow To Zero: No

Enable Flow Ratio: No

Allow Blending: No

Compute Local Flow At Junctions: No

Enable Sediment Routing: No

Enable Quality Routing: No

Subbasin: C8

End:

Canvas X: 3199565.6092636483
Canvas Y: 1420536.6221667805
Area: 0.5137

Canopy: None

Surface: None

LossRate: SCS

Percent Impervious Area: 61.2
Curve Number: 80.44
Transform: SCS

Lag: 40.0

Unitgraph Type: STANDARD

Baseflow: None

Subbasin: C9

Canvas X: 3196755.913011347
Canvas Y: 1421283.88180835
Area: 0.5526

Canopy: None

Surface: None

LossRate: SCS

Percent Impervious Area: 35.6
Curve Number: 76.40
Transform: SCS

Lag: 55.6
Unitgraph Type: STANDARD



Baseflow: None
End:

Subbasin: C10
Canvas X: 3197712.405352556
Canvas Y: 1423137.0857194425
Area: 0.3473

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 37.3
Curve Number: 79.64

Transform: SCS
Lag: 61.4
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: Cl11
Canvas X: 3196038.54375544
Canvas Y: 1423764.783818361
Area: 0.1768

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 65.6
Curve Number: 87.69

Transform: SCS
Lag: 30.4
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C21
Canvas X: 3191166.410892407
Canvas Y: 1434011.9491912588
Area: 0.1434

Canopy: None
Surface: None
LossRate: SCS

Percent Impervious Area: 4.9
Curve Number: 74.57



Transform: SCS
Lag: 24.3
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C28

Description: Basins 33 & 34 of the Black Forest Drainage Basin
Plannning Study

Canvas X: 3186738.913045646

Canvas Y: 1441693.1415800515

Area: 0.2

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 8.5
Curve Number: 69.04

Transform: SCS
Lag: 28.8
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C30
Description: Jackson Creek main drainage basin.
Canvas X: 3185508.8659240287
Canvas Y: 1444446.104185576
Area: 4.02

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 15.7
Curve Number: 72.61

Transform: SCS
Lag: 80.2
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C35
Description: Subwatershed of the Teachout Creek Drainage Basin
Canvas X: 3182814.476990962
Canvas Y: 1450420.6187762893
Area: 0.197

Canopy: None



Surface: None

LossRate: SCS
Percent Impervious Area: 11.6
Curve Number: 74.97

Transform: SCS
Lag: 29.9
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C36
Description: Teachout Creek Main Drainage basin
Canvas X: 3182638.755973588
Canvas Y: 1451884.9605877385
Area: 0.93

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 16.1
Curve Number: 73.17

Transform: SCS
Lag: 33.9
Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C38
Description: Subwatershed of the Teachout Creek Drainage Basin.
Canvas X: 3181994 .4455765504
Canvas Y: 1454462.2021758894
Area: 0.24

Canopy: None

Surface: None

LossRate: SCS

Percent Impervious Area: 27.0
Curve Number: 73.60
Transform: SCS

Lag: 35.0

Unitgraph Type: STANDARD

Baseflow: None
End:

Subbasin: C39



Description: Subwatershed of the Teachout Creek Drainage Basin
Canvas X: 3181935.8719040924

Canvas Y: 1455867.9703148808

Area: 0.39

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 25.4
Curve Number: 74.04

Transform: SCS
Lag: 33.2
Unitgraph Type: STANDARD

Baseflow: None
End:

Basin Schematic Properties:
Last View N: 1459324 .8234103902
Last View S: 1425820.68276443
Last View W: 3163343.058506789
Last View E: 3197653.140680315
Maximum View N: 1459439.9579143282
Maximum View S: 1393583.0216617882
Maximum View W: 3181438.7685181946
Maximum View E: 3236203.606606409
Extent Method: Elements Maps
Buffer: O
Draw lIcons: Yes
Draw Icon Labels: Yes
Draw Map Objects: No
Draw Gridlines: Yes
Draw Flow Direction: No
Fix Element Locations: No
Fix Hydrologic Order: No
Map: hec.map.aishape.AiShapeMap
Map File Name: maps\subwatershed_clean.shp
Minimum Scale: -2147483648
Maximum Scale: 2147483647
Map Shown: Yes

End:

Meteorologic Models

Meteorology: 10 Year
Last Modified Date: 11 July 2012
Last Modified Time: 18:30:36
Version: 3.5
Unit System: English
Precipitation Method: SCS Storm
Short-Wave Radiation Method: None
Long-Wave Radiation Method: None
Snowmelt Method: None
Evapotranspiration Method: No Evapotranspiration
Use Basin Model: 125 Crossings




End:

Precip Method Parameters: SCS Storm

End:

Storm Depth: 3.0
Storm Type: Type 11

Meteorology: 50 Year

End:

Last Modified Date: 11 July 2012

Last Modified Time: 18:30:37

Version: 3.5

Unit System: English

Precipitation Method: SCS Storm

Short-Wave Radiation Method: None

Long-Wave Radiation Method: None

Snowmelt Method: None

Evapotranspiration Method: No Evapotranspiration
Use Basin Model: 125 Crossings

Precip Method Parameters: SCS Storm

End:

Storm Depth: 3.8
Storm Type: Type 11

Meteorology: 100 Year

End:

Last Modified Date: 11 July 2012

Last Modified Time: 18:30:35

Version: 3.5

Unit System: English

Precipitation Method: SCS Storm

Short-Wave Radiation Method: None

Long-Wave Radiation Method: None

Snowmelt Method: None

Evapotranspiration Method: No Evapotranspiration
Use Basin Model: 125 Crossings

Precip Method Parameters: SCS Storm

End:

Storm Depth: 4.2
Storm Type: Type 11

Meteorology: 500 Year

End:

Last Modified Date: 11 July 2012

Last Modified Time: 18:30:36

Version: 3.5

Unit System: English

Precipitation Method: SCS Storm

Short-Wave Radiation Method: None

Long-Wave Radiation Method: None

Snowmelt Method: None

Evapotranspiration Method: No Evapotranspiration
Use Basin Model: 125 Crossings

Precip Method Parameters: SCS Storm



Storm Depth: 5.2
Storm Type: Type 11
End:



HEC-HMS Peak Flow Calculations

I-25 North Design Build

(SCS Procedure)

Basin ID Area (ac) Peak Flow (cfs)

10 YR 50 YR 100 YR 500 YR
Cs8 328.768 364.4 483.8 544.5 576.4
C9 353.664 229.1 323.0 371.9 497.8
C10 222.272 148.1 205.5 235.1 310.6
Ci11 113.152 170.6 222.2 248.1 313.0
c21 91.776 65.2 105.3 126.7 183.1
Cc28 128 61.3 104.6 128.4 192.5
C30 2572.8 837.0 1295.5 1542.3 2194.4
C35 126.08 88.7 137.6 163.6 231.6
C36 595.2 377.7 582.8 692.5 980.4
C38 153.6 115.0 168.7 197.0 270.8
C39 249.6 192.6 283.6 331.6 456.5
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