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BASIN INFORMATION SUMMARY

Existing Conditions Future Conditions
. Basin Basin
Basin ID Sub-basin ID Soil | g |100rQ CFSI 1o | wapy | Area |100¥Q| CFS/ | SyrQ ) 29rQ ), | yapy
Type (cfs) Acre (cfs) Acre (cfs) (cfs)
(acre) (acre)

US 6 - West c 26 81]  312( 64 0.65|* Incorporated into US - 6 Decatur Basin

US 6 - East c 17 55| 3.24] 50 0.35|* Incorporated into US - 6 Decatur Basin

US 6 - Decatur C 43.0 127.00 2.95 49.00 21.00 684 1.08

US 6 - South Piatte River B 7.8 47 6.03 90 0.31 7.8 50.00 6.41 23.00 16.00 92 0.33

1-25 - 6th Avenue Interchange B 36 100 278 43 0.68 37.0 103.00 2.78 33.00 19.00 43 0.69

1-25 - 3rd Avenue B 13 59 454! 100 0.65 17.0 71.00 4.18 35.00 24.001 100 0.85

{-25 - Alameda B 25 126 5.04 94 1.09 25.0 90.00 3.60 37.00 24.00 70 0.69
SB-21 B 53 20.00 3.77 8.40 5.50 70 0.15
SB-22 B 9.6 39.00 4.06 16.00 11.00 70 0.26
SB-23 B 9.6 36.00 3.75 15.00 10.00 70 0.26

SH 85 - SYS1 B 13 51 3.92 90 0.52 9.6 38.00 3.96 17.00 12.00 87 0.36

SH85-SYS2 B 9.6 39.50 4.11 18.80 13.00 a3 0.41}3

SH85-8YS3 B 11.0 42.00 3.82 20.00 14.00 89 0.43

1-25 - Low Point B 286 18 6.92] 100 0.13* Incorporated into other basin

1-25 - Broadway B 14 57 4.07 82 0.48 200 70.00 3.50 31.00 21.00 81 0.67
SB-31 B 5.9 42.00 7.12 21.00 14.001 100 0.30
SB-32 B 9.3 58.00 6.24 28.00 20.00| 100 0.47
SB-33 B 54 17.00 3.15 4.70 240 3 0.08

-25 - TREX B 54 22 4.07| 100 0.27 6.3 25.64 4.07 100 0.3211

CCD - 7th Ave West C 47 0.00 75 1.41 No Change in Basin

CCD - 5th Ave West C 33 0.00| 75 117 No Change in Basin

CCD - 6th Avenue East B 263 840 3.19| 80 8.63 No Change in Basin

CCD - 3rd Avenue C 187 570 3.05| 62 4.54 Na Change in Basin

CCD - Elisworth (combined with Bayaud in C 93 70 753 85 0.24

future) .

CCD - Bayaud (combined with Ellsworth in C 310 950 3.06] 55 6.83 5.0 810.9 306 550 584

future)
CCD - $B-1 B 265.0 810.90 3.06 55 5.84|1
CCD - SB-2 B 11.7 43.00 3.68 19.00 13.00 80 0.38
CCD - SB-3 B 51 24.00 4.71 12.00 8.80 90 0.20
CCD - SB4 B 6.2 29.00 4.68 13.00 9.30 90 0.25
CCD - 8B-5 B 15.0 45.97 3.06 55 0.33]1
CCD - 8B-6 B 38 19.00 5.00 9.00 6.20 380 0.15
CCD-SYS 1-SB-7 B 11.9 38.01 3.19 90 0.48}1
CCD - SYS 1 - SF SUMP B 0.8 7.50 8.33 3.90 280 100 0.05
CCD - SYS 1 - K SUMP B 05 4.30 9.35 210 1.50{ 100 0.02
CCD-S8YS2-8B-7 B 5.1 13.00 2.55 3.00 220 20 0.06
CCD-SYS2-SB-8 B 4.2 18.00 4.29 9.10 6.30 90 0.17
CCD-SYS2-8B9 B 1.2 6.10 5.08 2.80 2.00 90 0.05|3
CCD - SYS 2 - SF SUMP B 1.8 12.10 6.72 5.90 4.10{ 100 0.09|3
CCD - SYS 2 - KSUMP B 1.7 11.60 6.82 5.70 4.00( 100 0.08]3
CCD-SYS3-SB-2 B 25.0 92.00 3.06 42.00 28.00 85 0.91
CCD-SYS3-8B-3 B 23 6.60 2.10 1.20 40 0.04
CCD-SYS 3-SB-4 B 2.6 15.00 7.10 4.90 90 0.10
CCD-SYS3-SB-6 B 8.5 29.00 12.00 8.10 73 0.25
CCD - SYS 3 - SF SUMP B 7.0 37.00 16.00 13.00} 109 0.35
CCD -SYS1-TOTAL B 585.1 18326 59.0 41.6 135
CCD-SYS2-TOTAL B 584.1 1832.0 73.8 51.9 13.4
CCD -SYS 3-TOTAL B 590.4 1847.4 79.2 56.2 13.7

CCD - Virginia C 726 2560 3.53 48 14.58 No Change in Basin

CCD - Alameda (System Alternative 1) C 99 400 4,04 80 3.25 No Change in Basin
CCD-SB-11 C 59.0 238.36 4.04 80 1.94[1
CCD-SB-12 C 12.0 48.48 4.04 80 0.39|1
CCD-SB-13 C 3.9 23.63 6.06 80 0.13|2
CCD-SYS2-8B-15 C 4.5 27.27 6.06 100 0.23]2,3
CCD-SYS3-SB-14 C 17.0 68.68 4.04 85 0.43|1

CCD - 42" Qutfall B 49 200 4.08 86 1.81 30.7 86 1.13

1) Future Conditions calculated using existing cfs/acre
2) Future Conditions calculated using existing cfs/acre * 1.5 because of small basin
3) Revised 02/02/04

P:\9904\EIS\Criteria.xis




Existing Basin Runoff Calculations

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: Existing US6 West Basin

|. Catchment Hydrologic Data

Catchment ID = E US6 WEST

Area = 26.00 Acres
Percent Imperviousness = 64.00 %
NRCS Soil Type = CAB,C,orD

Hl. Rainfall Information | (inch/hr) =C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the vaiue of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lli. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.65
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.48
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
() Beginning
Flow Direction|
o
Catchment
Boundary
& oAy
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance || 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.48 0.13 6.25
1 0.0030 200 20.00 1.10 3.04
2 0.0400 3,000 20.00 4.00 12.50
3
4
5
Sum 3,250 Computed Tc = 21.80
Regional Tc = 28.06
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall intensity at Tc, | = 4.83 inch/hr Rainfall Intensity at Tc, | = 4.19 inch/hr
Peak Flowrate, Qp = 81.46 cfs Peak Flowrate, Qp = 70.73 cfs

UD-Rational v1.00-US6-West.xis, Tc and PeakQ 12/1/2003, 7:34 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: Existing US6 East Basin

|. Catchment Hydrologic Data

Catchment ID = E US6 EAST

Area = 17.00 Acres
Percent Imperviousness = 50.00 %
NRCS Soil Type = CAB,C,orD

1l. Rainfall Information 1 (inch/hr) =C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.60
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.40
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(") Beginning
Flow Direction|
-’
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shaliow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20 B
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance V Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.40 0.12 713
1 0.0100 1,300 20.00 2.00 10.83
2
3
4
5
Sum 1,350 Computed Tc = 17.97
Regional Tc=__ 17.50
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.34 inch/hr Rainfall Intensity at Tc, | = 5.41 inch/hr
Peak Flowrate, Qp = 54.74 cfs Peak Flowrate, Qp = 55.47 cfs

UD-Rational v1.00-US6-Decatur.xls, Tc and PeakQ 12/1/2003, 7:37 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valiey Highway EIS
Catchment ID: Existing US6-South Platte River Basin

I. Catchment Hydrologic Data

Catchment ID = E US6-SPR

Area = 7.80 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = BAB,C oD

Il. Rainfall Information 1 (inch/hr) =C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning

Flow Direction]
{__.__
Caitchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 25 5 [ 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Qverland 0.0200 50 0.73 0.22 3.79
1 0.0300 900 20.00 3.46 4.33
2
3
4
5
Sum 950 Computed Tc = 8.12
Regional Tc=  15.28
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 7.51 inch/hr Rainfall Intensity at Tc, | = 5.78 inch/hr
Peak Flowrate, Qp = 47.46 cfs Peak Flowrate, Qp = 36.53 cfs

UD-Rational v1.00-US6-SPR.xls, Tc and PeakQ 12/1/2003, 7:53 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: Existing I-25 - 6th Avenue Interchange Basin

I. Catchment Hydrologic Data

Catchment ID = E 1-25 - 6th Avenue

Area = 36.00 Acres
Percent Imperviousness = 43.00 %
NRCS Soil Type = BABC oD

Il. Rainfall Information 1 (inch/hr) =C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.50
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.31
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
() Beginni
Flow Direction|
(_..__
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.31 0.10 8.00
1 0.0222 1,580 20.00 2.98 8.85
2
3
4
5
Sum 1,630 Computed Tc=  16.85
Regional Tc = 19.06
V.
Peak Runoff Prediction using Computed Tc pdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.52 inch/hr Rainfall Intensity at Tc, | = 5.18 inch/hr
Peak Flowrate, Qp = 99.93 cfs Peak Flowrate, Qp = 93.92 cfs

UD-Rational v1.00- I-25-6th Ave.xls, Tc and PeakQ 12/1/2003, 8:49 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Titie: Valley Highway EIS
Catchment ID: Existing 1-25 - 3rd Avenue Basin

I. Catchment Hydrologic Data

Catchment ID = E |-25 - 3rd Avenue

Area = 13.00 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = BAB,C oD

1l. Rainfall Information 1 (inch/hr)=C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lHustration

LEGEND
O Beginning

Flow Direction|

{___._
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Caiculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.90 0.40 2.08
1 0.0044 2,250 20.00 1.33 28.13
2
3
4
5
Sum 2,300 Computed Tc = 30.20
Regional Tc = 22.78
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4,02 inch/hr Rainfall Intensity at Tc, | = 4.72 inch/hr
Peak Flowrate, Qp = 49.89 cfs Peak Flowrate, Qp = 58.57 cfs

UD-Rational v1.00- 1-25-3rd Ave.xls, Tc and PeakQ 12/1/2003, 9:08 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: Existing SH 85

I. Catchment Hydrologic Data

Catchment ID = E SH 85

Area = 13.00 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = B A B C, oD

Il. Rainfall Information | (inch/hr) =C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ct1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

1ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
() Beginning
Flow Direction]
(._____
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.73 0.22 3.79
1 0.0040 2,100 20.00 1.26 27.67
2
3
4
5
Sum 2,150 Computed Tc = 31.46
Regional Tc=  21.94
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 3.92 inch/hr Rainfall Intensity at Tc, | = 4.81 inch/hr
Peak Flowrate, Qp = 41.27 cfs Peak Fiowrate, Qp = 50.65 cfs

12/1/2003, 10:20 AM

UD-Rational v1.00- Santa Fe.xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

Valley Highway EIS
Catchment ID:

Existing - 1-25 - Low Point Basin

|. Catchment Hydrologic Data

Catchment ID = E |-25 Low Poing

Area = 2.60 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = BABC,oD

. Rainfall Information | (inch/hr) = C1 * P1/(C2 + Td)AC3

Design Storm Return Period, Tr =

100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches

(input one-hr precipitation--see Sheet "Design Info")
lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C =

(enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

LEGEND
O Bewi P
Flow Direction;
‘___——
Catchment
Boundary
i Joundary .
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.90 0.40 2.08
1 0.0150 1,060 20.00 2.45 7.21
2
3
4
5
Sum 1,110 Computed Tc = 9.29
Regional Tc=__ 1617
Iv.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 7.15 inch/hr Rainfall Intensity at Tc, | = 5.63 inch/hr
Peak Flowrate, Qp = 17.77 cfs Peak Flowrate, Qp = 13.98 cfs

UD-Rational v1.00- Area B.xls, Tc and PeakQ

12/1/2003, 10:19 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valiey Highway EIS
Catchment ID: Existing 1-25 - Alameda Avenue Basin

I. Catchment Hydrologic Data

Catchment ID = E [-25 - Alameda

Area = 25.00 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = B ABC oD

Il. Rainfall Information I (inch/hr) = C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ci= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
() Beginning
Flow Direction
(___
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance vV Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.73 0.22 3.79
1 0.0350 2,053 20.00 3.74 9.14
2
3
4
5
Sum 2,103 Computed Tc = 12.94
Regional Tc = 21.68
V.
Peak Runoff Prediction using Computed Tc ediction using Regional Tc
Rainfall Intensity at Tc, | = 6.24 inch/hr Rainfall Intensity at Tc, | = 4.84 inch/hr
Peak Flowrate, Qp = 126.39 cfs Peak Flowrate, Qp = 98.04 cfs

UD-Rational v1.00- I-25-Alameda.xls, Tc and PeakQ 12/1/2003, 10:06 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: Existing 1-25 - TREX Basin

1. Catchment Hydrologic Data

Catchment ID = E 1-25 - TREX

Area = 5.40 Acres
Percent imperviousness = 100.00 %
NRCS Soil Type = BAB,C,orD

II. Rainfall Information | (inch/hr) = C1 * P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Cl= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

I1i. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning
Flow Direction|
(_—_--
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overiand 0.0200 50 0.90 0.40 2.08
1 0.0050 3,000 20.00 1.41 35.36
2
3
4
5
Sum 3,050 Computed Tc=__ 37.43
Regional Tc=_ 26.94
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 3.53 inch/hr Rainfall Intensity at Tc, | = 4.29 inch/hr
Peak Fiowrate, Qp = 18.20 cfs Peak Flowrate, Qp = 22.15 cfs

UD-Rational v1.00- 1-25-TREX.xls, Tc and PeakQ 12/1/2003, 10:50 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valiey Highway EIS
Catchment ID: Existing 1-25 - Broadway Basin

I. Catchment Hydrologic Data

Catchment ID = E |1-25 - Broadway

Area = 14.00 Acres
Percent Imperviousness = 82.00 %
NRCS Soil Type = B A B,C,orD

ll. Rainfall Information | (inch/hr) =C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.72
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.62
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND
() Begining

Flow Direction]
H—
Catchment
& Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 25 5 7 10 | 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overiand 0.0200 50 0.62 0.17 4.89
1 0.0240 2,116 20.00 3.10 11.38
2
3
4
5
Sum 2,166 Computed Tc=  16.28
Regional Tc = 22.03
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.61 inch/hr Rainfall intensity at Tc, | = 4.80 inch/hr
Peak Flowrate, Qp = 56.52 cfs Peak Flowrate, Qp = 48.37 cfs

UD-Rational v1.00- Broadway(south).xis, Tc and PeakQ 10/16/2003, 8:24 AM




Existing Basin Weir/Flooding Calculations
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Muller Engineering Company, Inc.
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APPENDIX B BMP FACT SHEETS

BMP Fact Sheets (from CDOT MS4 Permit New Development and Redevelopment Program)
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Extended Detention Pond with Micropool

Description

A structural BMP used to capture
and treat a specific volume of
stormwater runoff. Because of a
smaller outlet, the pond releases
stored flows over a period of a few
days and drains totally dry
sometime after the storm ends.
The pond is considered dry,
although the formation of small
wetland marshes or shallow pools
in the bottom can enhance the
effectiveness of the pond.

Application Guidelines

e Pond can be used to enhance stormwater quality and reduce peak discharges,

e Most applicable in residential, commercial, and industrial areas,

e If constructed early in development of a particular site, the pond becomes an effective
means of trapping sediment from construction activities,

e Ponds can be retrofitted into existing flood control facilities,

e Ponds are used to improve quality of urban runoff,

¢ Used for regional and/or follow-up water quality treatment but are also effective as an
“on-site” BMP,

e Pond also works well in conjunction with other BMP’s used to control upstream and
downstream sediments,

e Ponds can be effective if they are combined with BMP’s that attenuate peak stormwater
discharges or reduce runoff volumes. If needed, flood routing detention volume can be
designed and captured by the pond, above volume used for water quality treatment,

e Pond size can be reduced if effectively combined with other BMP’s,

e Pond can also be used for recreation and open space and in some cases, wildlife habitat
if wetlands or shallow pools are incorporated into the design.

Basic Design Criteria

o If possible, pond should be incorporated into existing facility or flood control basin,

 Consider other urban uses such as recreation, open space, and/or wildlife habitat,

¢ Generally, minimum drain time of 40 hours is recommended to allow finer particulates
found in urban stormwater runoff to settle,

o Generally, land required is approximately 0.5 to 2.0% of tributary development area,

e Account for groundwater elevations in the design and construction of the basin,

¢ Review State Engineer’s regulatory requirements for dam embankments and storage
volumes if minimum dam heights and volumes are exceeded.




Extended Detention Pond with Micropool

Reference: Denver Urban Drainage and Flood Control District, Volume 3 Criteria Manual.
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Extended Detention Shallow Wetland

Description

A structural BMP used to capture
and treat a specific volume of
stormwater runoff. This structure
is a shallow wetland with
additional detention storage
provided for water quality
treatment. Wetland species are
added to the bottom of the pond to
enhance the pollutant removal
capability and a perennial base
flow is required to maintain and
promote wetland vegetation.

Application Guidelines

¢ Wetland can be used to reduce peak discharges,

* Can be used as a follow-up structural BMP or as a stand-alone facility,

* Small existing wetlands can be enlarged and incorporated into constructed wetland
(requires state and federal permits),

* Requires an area sufficiently large for impounding stormwater in shallow basins,

* Wetland cells can be arranged in a series of terraces,

* Ifneeded, flood storage can be provided above volume used for water quality treatment

* Wetlands can provide effective follow-up treatment to on-site and other basin BMP’s,

» State and Federal regulations protecting natural wetlands recognize classification of
wetlands constructed for water quality treatment,

¢ Constructed wetlands generally not allowed on receiving waters and cannot be used to
mitigate loss of natural wetlands,

* Advantage is in aesthetics and creation of wildlife habitat, disadvantage is need for
continuous base flow to maintain wetland growth.

Basic Design Criteria

¢ Generally, minimum drain time of 24 hours is recommended,

* Wetlands constructed outside of the Waters of the U.S. and explicitly designed for
stormwater management, are not subject to the provisions of the Clean Water Act
(Sections 401 and 404). When abandoned, they may be regulated as natural wetlands,

* Perennial base flow is needed and is determined through a water budget analysis,

» Consider other urban uses such as recreation, open space, and/or wildlife habitat,

* Loamy soils are required in the wetland bottom to sustain plant growth,

 Exfiltration through pond bottom is not reliable because of low permeability soils
and/or high ground water elevations,

* Review State Engineer’s regulatory requirements for dam embankments and storage
volumes if minimum dam heights and volumes are exceeded.

4




Extended Detention Shallow Wetland

Reference: Maryland Stormwater Design Manual.
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Dry Swale

Description

A structural BMP used to filter
pollutants as stormwater runoff
moves through the swale. This
BMP is constructed as an open-
channel drainageway with grass or
other vegetation to provide
conveyance and to filter pollutants.
Other features such as check dams,
pre-treatment forebays, gravel
pads, and riprap can be used to
temporarily inhibit stormwater
runoff and enhance treatment.

Application Guideiines

e Structure can be used to enhance stormwater quality and reduce peak runoff,

e Efficient for removing a wide variety of pollutants including suspended solids and
nutrients.

» Swales work best in conjunction with other BMP’s and can be used as an alternative to
or enhancement of a conventional storm sewer,

o Excavated area is lined with layers of filter fabric around the permeable soil,

» Flows that infiltrate into the channel soil are conveyed by an underdrain system,

* Swales are used in low density residential areas or for very small impervious areas,
generally less than 10 acres,

* Runoff sources can be overland flow from impervious areas or discharges from drainage
pipes,

e Swales can be used in early post-construction when stabilizing vegetation is not
established and principal consideration is preventing erosion in unvegetated channels,

¢ Well suited for flat or rolling terrain,

e Swale depressions can be used in place of above-ground islands in large parking lots.

Basic Design Criteria

o Generally, swales are designed to temporarily store the water quality volume for a
maximum of 48 hours,

e Regular inspection and maintenance is necessary to remove surface sediment, trash,
debris, and leaf litter, and dead or diseased plant material. Routine mowing is required,

* A vegetative cover needs to be established as soon as possible to prevent erosion and
scour. They should also be constructed early in the construction schedule before
grading and paving increase runoff rates,

¢ The maximum ponding depth is generally no greater than 1.5 feet at the outlet

e Longitudinal slope should be as flat as possible, to minimize velocities and enhance
pollutant filtering.




Dry Swale

Reference: Denver Urban Drainage and Flood Control District, Volume 3 Criteria Manual.
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APPENDIX C BASIN AND INLET INFORMATION

Basin Information Summary
Future Basin Runoff Calculations
Inlet Spacing Spreadsheet






BASIN INFORMATION SUMMARY

Existing Conditions Future Conditions
. Basin Basin
Basin ID Sub-basin ID .3‘:;; Area 10&}"5") Q izfe’ 1% | wapv | Area 1°(°c' FA ') Q izf‘e/ s{gf's;l Z{gfrs;a 1% | WQDV
(acre) (acre)

US 6 - West c 26 81 312 &4 0.65|* Incorporated into US - 6 Decatur Basin

US 6 - East c 17 55| 324 50 0.35* Incorporated into US - 6 Decatur Basin

US 6 - Decatur C 43.0 127.00 2.95 49.00 21.00 64 1.08

US 6 - South Platte River B 7.8 47 6.03 90 0.31 7.8 50.00 6.41 23.00 16.00 92 0.33

1-25 - 6th Avenue Interchange B 36 100 278 43 0.68 37.0 103.00 2.78 33.00 19.00f 43 0.69

1-25 - 3rd Avenue B 13 59 4.54] 100 0.65 17.0 71.00 4.18 35.00 2400 100 0.85

1-25 - Alameda B 25 126 5.04 94 1.09 25.0 90.00 3.60 37.00 24.00 70 0.69
SB-21 B 53 20.00 3.77 8.40 5.50 70 0.15
SB-22 B 9.6 39.00 4.06 16.00 11.00 70 0.26
SB-23 B 9.6 36.00 3.75 15.00 10.00 70 0.26

SH85-SYS 1 B 13 51 3.92 90 0.52 9.6 38.00 3.96 17.00 12.00 87 0.36

SH85-8YS2 B 9.6 39.50 4.11 18.80 13.00 93 0.41}3

SH85-SYS3 B 11.0 42.00 3.82 20.00 14.00 89 0.43

I-25 - Low Paint B 2.6 18 6.92f 100 0.131* Incorporated into other basin

1-25 - Broadway B 14 57 4.07 82 0.48 200 70.00 3.50 31.00 21.00 81 0.67
SB-31 B 5.9 42.00 712 21.00 14.00f 100 0.30
SB-32 B 9.3 58.00 6.24 28.00 20.001 100 0.47
SB-33 B 54 17.00 3.15 470 2.40 3 0.08

1-25 - TREX B 54 22 4.07| 100 0.27 6.3 25.64 4.07 100 0.32)1

CCD - 7th Ave West C 47 0.00| 75 1.41 No Change in Basin

CCD - 5th Ave West C 39 0.00 75 117 No Change in Basin

CCD - 6th Avenue East B 263 840 3.19 80 8.63 No Change in Basin

CCD - 3rd Avenue C 187 570 3.05 62 4.54 Na Change in Basin

CCD - Elisworth (combined with Bayaud in C 9.3 70 7.53| &5 0.24

future) )

CCD - Bayaud (combined with Ellsworth in C 30| 950]  5.06] 55 ) ] ] B 5501 584

future)
CCD - $B-1 B 265.0 810.90 3.06 55 5.84]1
CCD - SB-2 B 11.7 43.00 3.68 19.00 13.00 80 0.38
CCD - SB-3 8 51 24.00 471 12.00 8.80 80 0.20
CCD - SB4 B €.2 29.00 4.68 13.00 9.30 90 0.25
CCD - SB-5 B 15.0 45.97 3.086 55 0.33|1
CCD - SB-6 B 2.8 19.00 5.00 9.00 6.20 90 0.15
CCD -SYS1-8B-7 B 11.9 38.01 3.18 90 0.48]1
CCD - SYS 1 - SF SUMP B 0.9 7.50 8.33 3.90 2801 100 0.05
CCD - SYS 1 - K SUMP B 0.5 4.30 9.35 2.10 1.50] 100 0.02
CCD-SYS2-8B-7 B 5.1 13.00 255 3.00 2.20 20 0.06
CCD-S8YS2-SB-8 B 4.2 18.00 4.29 9.10 6.30 90 0.17
CCD-SYS2-SB9 B 1.2 6.10 5.08 2.80 2.00 a0 0.05]3
CCD - SYS 2 - SF SUMP B 1.8 12.10 6.72 5.90 4.10| 100 0.09]3
CCD - SYS 2 - K SUMP B 1.7 11.60 6.82 5.70 4.00| 100 0.0943
CCD - SYS 3-SB-2 B 25.0 92.00 3.06 42.00 20.00 85 0.91
CCD -SYS3-SB-3 B 2.3 6.60 210 1.20 49 0.04
CCD-SYS3-SB-4 B 26 15.00 7.10 4.90 90 0.10
CCD-SYS3-SB-6 B 8.5 29.00 12.00 8.10 73 0.25
CCD - SYS 3 - SF SUMP B 7.0 37.00 16.00 13.00f 100 0.35
CCD -SYS 1-TOTAL B 585.1 1832.6 59.0 416 13.5
CCD-SYS2-TOTAL B 584.1 1832.0 738 519 13.4
CCD-SYS3-TOTAL B 590.4 1847.4 79.2 56.2 13.7

CCD - Virginia C 726 2560 3.53| 48 14.58 No Change in Basin

CCD - Alameda (System Alternative 1) C 99 400 4.04| 80 3.25 No Change in Basin
CCD-SB-11 C 59.0 238.36 4.04 80 1.84|1
CCD-SB-12 C 12.0 48.48 4.04 80 0.391
CCD-SB-13 C 3.9 23.63 6.06 80 0.13]2
CCD-SYS2-8B-15 C 4.5 21.27 6.06 100 0.23]2,3
CCD-SYS3-SB-14 C 17.0 68.68 4.04 65 0.43{1

CCD - 42" Outfall B 49 200 4.08 86 1.81 30.7 86 1.13

1) Future Conditions calculated using existing cfs/acre
2) Future Conditions calculated using existing cfs/acre * 1.5 because of small basin
3) Revised 02/02/04

P:\9904\E|S\Criteria.xls




Future Basin Runoff Calculations

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: US6 Decatur Basin

1. Catchment Hydrologic Data

Catchment 1D = US6 DECATUR

Area = 43.00 Acres
Percent Imperviousness = 64.00 %
NRCS Soil Type = CAB,C,orD

Il. Rainfall Information | (inch/hr) = C1 *P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the vaiue of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

li. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.65
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.48
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
O Beginning
Flow Direction|
(__..—_
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.48 0.13 6.25
1 0.0030 200 20.00 1.10 3.04
2 0.0400 3,000 20.00 4.00 12.50
3 0.0100 300 20.00 2.00 2.50
4
5
Sum 3,550 Computed Tc = 24.30
Regional Tc = 29.72
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4.55 inch/hr Rainfall Intensity at Tc, | = 4.05 inch/hr
Peak Flowrate, Qp = 126.94 cfs Peak Flowrate, Qp = 113.10 cfs

UD-Rational v1.00-US6-Decatur.xls, Tc and PeakQ 2/5/2004, 2:27 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valiey Highway EIS
Catchment ID: US6-South Platte River Basin

1. Catchment Hydrologic Data

Catchment ID = US6-SPR

Area = 7.80 Acres
Percent Imperviousness = 92.00 %
NRCS Soil Type = BAB,C,orD

Il. Rainfall Information I (inch/hr) = C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.84
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.76
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

LEGEND
(O Beginning

Flow Direction|

(____—
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20 )
Calculations: Reach Slope Length 5-yr NRCS Fiow Flow
D S L Runoff Convey- Velocity Time
Coeff ance V Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland | 0.0200 50 0.76 0.24 3.48
1 0.0300 900 20.00 3.46 4.33
2
3
4
5
Sum 950 Computed Tc = 7.81
Regional Tc = 15.28
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 7.62 inch/hr Rainfall Intensity at Tc, | = 5.78 inch/hr
Peak Flowrate, Qp = 49.65 cfs Peak Flowrate, Qp = 37.71 cfs

UD-Rational v1.00- US6 - SPR(future).xis, Tc and PeakQ 2/5/2004, 2:28 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - 6th Avenue Interchange Basin

I. Catchment Hydrologic Data

Catchment ID = 1-25 - 6th Avenue

Area = 37.00 Acres
Percent Imperviousness = 43.00 %
NRCS Soil Type = B A B,C,orD

Il. Rainfall Information | (inch/hr) =C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.50
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.31
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Nlustration

LEGEND
(O Beginning

Flow Direction|
%
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.31 0.10 8.00
1 0.0222 1,580 20.00 2.98 8.85
2
3
4
5
Sum 1,630 Computed Tc=  16.85
Regional Tc=  19.06
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.52 inch/hr Rainfall Intensity at Tc, | = 5.18 inch/hr
Peak Flowrate, Qp = 102.71 cfs Peak Flowrate, Qp = 96.53 cfs

UD-Rational v1.00- I-25-6th Ave (future-100).xls, Tc and PeakQ 12/4/2003, 4:40 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - 3rd Avenue Basin

I. Catchment Hydrologic Data

Catchment ID = 1-25 - 3rd Avenue

Area = 17.00 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = BAB,CoD

Il. Rainfall Information | (inch/hr) =C1*P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND
o Bevi o
Flow Direction)
-——
Caichment
Boundary
& 2ouncary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 88 0.90 0.53 276
1 0.0050 2,800 20.00 1.41 33.00
2
3
4
5
Sum 2,888 Computed Tc = 35.75
Regional Tc=  26.04
V.
Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Intensity at Tc, | = 3.63 inch/hr Rainfall Intensity at Tc, | = 4.38 inch/hr
Peak Flowrate, Qp = 58.93 cfs Peak Flowrate, Qp = 71.09 cfs

UD-Rational v1.00- 1-25 - 3rd Ave(future).xis, Tc and PeakQ 12/2/2003, 8:09 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternatives 1 and 2 - Sub-Basin 2

I. Catchment Hydrologic Data

Catchment ID = SB-2 (SA 1, 2)

Area = 11.70 Acres
Percent Imperviousness = 80.00 %
NRCS Soil Type = BAB,CorD

Il. Rainfall Information I (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.70
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.59
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning

Flow Direction|
(____
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 25 5 7 10 | 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \i Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0133 300 0.59 0.35 14.38
1 0.0075 600 20.00 1.73 5.77
2 0.0033 300 20.00 1.15 4.33
3 0.0067 300 20.00 1.63 3.06
4
5
Sum 1,500 Computed Tc=  27.55
Regional Tc =  18.33
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4.24 inch/nr Rainfall Intensity at Tc, | = 5.29 inch/hr
Peak Flowrate, Qp = 34.72 cfs Peak Flowrate, Qp = 43.32 cfs

UD-Rational v1.00- 1-25 - SB-2(future-100).xls, Tc and PeakQ 12/4/2003, 4:54 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternatives 1 and 2 - Sub-Basin 3

|. Catchment Hydrologic Data

Catchment ID = SB-3 (SA 1,2)
Area = 5.10 Acres
90.00 %

Percent Imperviousness =
B AB,C,oD

NRCS Soil Type =

II. Rainfall Information 1 (inch/hr) = C1* P1/(C2 + Td)*C3

(input return period for design storm)

Design Storm Return Period, Tr = 100 years
Ct= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)

P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

0.73
(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Nlustration

LEGEND
Beginning
Flow Direction
(._——
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0150 300 0.73 0.49 10.21
1 0.0150 100 20.00 2.45 0.68
2 0.0033 600 20.00 1.15 8.66
3
4
5
Sum 1,000 Computed Tc=__ 19.55
Regional Tc = 15.56
V.
Peak Runoff Prediction using Computed Tc  kdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.12 inch/hr Rainfall Intensity at Tc, | = 5.73 inch/hr
Peak Flowrate, Qp = 21.13 cfs Peak Fiowrate, Qp = 23.68 cfs

12/4/2003, 4:56 PM

UD-Rational v1.00- 1-25 - SB-3(future-100).xis, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternatives 1 and 2 - Sub-Basin 4

l. Catchment Hydrologic Data

Catchment ID = SB-4 (SA 1,2)

Area = 6.20 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = BAB,C, oD

Il. Rainfall Information | (inch/hr) =C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info”")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lliustration

LEGEND
OB L

Flow Direction|
d:—_
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0068 300 0.73 0.38 13.24
1 0.0068 250 20.00 1.65 2.52
2 0.0044 450 20.00 1.33 5.63
3
4
5
Sum 1,000 Computed Tc=  21.39
Regional Tc=  15.56
V.
Peak Runoff Prediction using Computed Tc diction using Regional Tc
Rainfall Intensity at Tc, | = 4.88 inch/hr Rainfall Intensity at Tc, | = 5.73 inch/hr
Peak Flowrate, Qp = 24.49 cfs Peak Flowrate, Qp = 28.79 cfs

UD-Rational v1.00- 1-25 - SB-4(future-100).xls, Tc and PeakQ 12/4/2003, 4:59 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valiey Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 1 and 2 - Sub-Basin 6

. Catchment Hydrologic Data

Catchment ID = SB-6 (SA 1,2)

Area = 3.80 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = BABC,orD

Il. Rainfall Information | (inch/hr) =C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lliustration

LEGEND
(O Beginning
Flow Direction
(___
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0060 300 0.73 0.36 13.82
1 0.0060 200 20.00 1.55 2.15
2
3
4
5
Sum 500 Computed Tc = 15.97
Regional Tc = 12.78
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.66 inch/hr Rainfall Intensity at Tc, | = 6.28 inch/hr
Peak Flowrate, Qp = 17.43 cfs Peak Flowrate, Qp = 19.32 cfs

UD-Rational v1.00- 1-25 - SB-6(future-100).xls, Tc and PeakQ 12/4/2003, 5:01 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 1 - Santa Fe Sump Sub-Basin

I. Catchment Hydrologic Data

Catchment ID = SA-1 - SF Sump

Area = 0.90 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = B AB,C oD

Il. Rainfall Information | (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.90
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
() Beginning
Flow Direction|
6______
Catchment
Boundary
i Zoundcary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Fiow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance vV Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 25 0.90 0.28 1.47
1 0.0340 500 20.00 3.69 2.26
2
3
4
5
Sum 525 Computed Tc = 3.73
Regional Tc = 12.92
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 9.35 inch/hr Rainfall Intensity at Tc, | = 6.25 inch/hr
Peak Flowrate, Qp = 7.53 cfs Peak Flowrate, Qp = 5.04 cfs

10/28/2003, 4:30 PM

UD-Rational v1.00- 1-25 - Sys1-SF-Sump(future).xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 1 - Kalamath Sump Sub-Basin

|. Catchment Hydrologic Data

Catchment ID = SA-1 - K Sump

Area = 0.46 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = B AB,C,oD

Il. Rainfall Information | (inch/hr)=C1*P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ct= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave biank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning

Flow Directio
Pislsiniy

Catchment
Boundary
& Soundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 25 0.90 0.28 1.47
1 0.0429 350 20.00 4.14 1.41
2
3
4
5
Sum 375 Computed Tc = 2.88
Regional Tc=  12.08
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 9.83 inch/hr Rainfall Intensity at Tc, | = 6.43 inch/hr
Peak Flowrate, Qp = 4.32 cfs Peak Flowrate, Qp = 2.83 cfs

UD-Rational v1.00- 1-25 - Sys1-K-Sump(future).xis, Tc and PeakQ 10/28/2003, 4:31 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 2 - Sub-Basin 7

|. Catchment Hydrologic Data

Catchment ID = SA-2 - SB-7

Area = 5.10 Acres
Percent Imperviousness = 20.00 %
NRCS Soil Type = BARB,C oD

Il. Rainfall Information 1 (inch/hr) = C1* P1 /(C2 + Td)"C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

I1l. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.44
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.20
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning

Flow Direction|
<«

Catchment
Boundary
& Seumeary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20 ]
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0067 300 0.20 0.15 32.28
1 0.0067 600 20.00 1.63 6.12
2 20.00
3 20.00
4
5
Sum 900 Computed Tc = 38.40
Regional Tc=__ 15.00
Iv.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 3.47 inch/hr Rainfall Intensity at Tc, | = 5.83 inch/hr
Peak Flowrate, Qp = 7.81 cfs Peak Flowrate, Qp = 13.12 cfs

10/28/2003, 4:30 PM

UD-Rational v1.00- 1-25 - Sys2-SB-7(future).xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 2 - Sub-Basin 8

|. Catchment Hydrologic Data

Catchment ID = SA-2 - SB-8

Area = 4.20 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = BABCorD

Il. Rainfall Information | (inch/hr) = C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info”)

1Il. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.73
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hllustration

LEGEND
(O Begiming
Flow Direction
€
Catchment
Boundary
& —ouncary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 | 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0060 300 0.73 0.36 13.82
1 0.0060 700 20.00 1.55 7.53
2 20.00
3 20.00
4
5
Sum 1,000 Computed Tc=_ 21.35
Regional Tc= __ 15.56
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4.88 inch/hr Rainfall Intensity at Tc, | = 5.73 inch/hr
Peak Flowrate, Qp = 14.91 cfs Peak Flowrate, Qp = 17.50 cfs

UD-Rational v1.00- I-25 - Sys2-SB-8(future).xis, Tc and PeakQ 10/28/2003, 4:30 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternatives 2 - Sub-Basin 9

|. Catchment Hydrologic Data

Catchment ID = SB-9 (SA 2)

Area = 1.20 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = BAB,C oD

1. Rainfall Information | (inch/hr) =C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = {enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lilustration

LEGEND
() Beginning
Flow Direction|
-
Catchment
Boundary
& oy
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0133 300 0.73 0.47 10.62
1 0.0075 240 20.00 1.73 2.31
2
3
4
5
Sum 540 Computed Tc= 12,92
Regional Tc=__ 13.00
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 6.25 inch/hr Rainfall Intensity at Tc, | = 6.23 inch/hr
Peak Flowrate, Qp = 6.07 cfs Peak Flowrate, Qp = 6.05 cfs

UD-Rational v1.00- |-25 - Sys2-SB-9(future-100).xis, Tc and PeakQ 2/2/2004, 4.05 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: >CD - Bayaud/Alameda Basin - System Alternative 2 - Santa Fe Sump Sub-Basit

I. Catchment Hydrologic Data

Catchment ID = SA-2 - SF Sump
Area = 1.80 Acres

Percent Imperviousness = 100.00 %
NRCS Soil Type = BAB,C,oD

IL. Rainfall iInformation 1 (inch/hr) = C1* P1/(C2 + Td)~C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

1ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C =

(enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(_) Beginning
Flow Direction|
(___.—
Catchment
Boundary
Ve
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland | 0.0200 25 0.90 0.28 1.47
1 0.0125 400 20.00 2.24 2.98
2 0.0350 300 20.00 3.74 1.34
3 0.0400 600 20.00 4.00 2.50
4 0.0125 200 20.00 2.24 1.49
5
Sum 1,525 Computed Tc = 9.78
Regional Tc=__ 18.47
V.
Peak Runoff Prediction using Computed Tc ediction using Regional Tc
Rainfall intensity at Tc, 1 = 7.01 inch/hr Rainfall Intensity at Tc, | = 5.27 inch/nhr
Peak Flowrate, Qp = 12.06 cfs Peak Flowrate, Qp = 9.06 cfs

2/2/2004, 4:44 PM

UD-Rational v1.00- 1-25 - Sys2-SF-Sump(future-100).xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 2 - Kalamath Sump Sub-Basin

|. Catchment Hydrologic Data

Catchment ID = SA-2 - K Sump

Area = 1.70 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = BARB,C,orD

Il. Rainfall information I (inch/hr)=C1*P1/(C2 + Td)AC3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

LEGEND
(_) Begimning
Flow Direction]
é_._-
Catchment
Boundary
&
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 25 5 | 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
f/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 25 0.90 0.28 1.47
1 0.0100 500 20.00 2.00 4.17
2 0.0428 900 20.00 4.14 3.63
3
4
5
Sum 1,425 Computed Tc = 9.26
Regional Tc=__ 17.92
V.
Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Intensity at Tc, | = 7.16 inch/hr Rainfall Intensity at Tc, | = 5.35 inch/hr
Peak Flowrate, Qp = 11.63 cfs Peak Flowrate, Qp = 8.69 cfs

UD-Rational v1.00- I-25 - Sys2-K-Sump(future-100).xis, Tc and PeakQ 2/2/2004, 4:38 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternatives 3 - Sub-Basin 2

I. Catchment Hydrologic Data

Catchment ID = SB-2 (SA 3)

Area = 25.40 Acres
Percent Imperviousness = 85.00 %
NRCS Soil Type = BAB,C, oD

II. Rainfali Information | (inch/hr) =C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ct= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

Il. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.75
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.66
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning
Flow Direction|
%_____
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
[ Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0133 300 0.66 0.40 12.62
1 0.0075 600 20.00 1.73 5.77
2 0.0050 600 20.00 1.41 7.07
3 0.0033 600 20.00 1.15 8.66
4
5
Sum 2,100 Computed Tc = 34.12
Regional Tc = 21.67
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 3.73 inch/hr Rainfall Intensity at Tc, | = 4.85 inch/hr
Peak Flowrate, Qp = 71.20 cfs Peak Flowrate, Qp = 92.41 cfs

UD-Rational v1.00- 1-25 - Syst-3-SB-2(future-100).xis, Tc and PeakQ 12/5/2003, 8:48 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 3 - Sub-Basin 3

I. Catchment Hydrologic Data

Catchment |D = SB-3 (SA 3)

Area = 2.30 Acres
Percent Imperviousness = 40.00 %
NRCS Sail Type = BABC oD

II. Rainfall Information | (inch/hr) = C1* P1/(C2 + Td)AC3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.50
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.30
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lilustration

LEGEND
O Besi .
Flow Direction]
‘t———
Caitchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20 j
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0056 100 0.30 0.09 17.55
1 0.0056 800 20.00 1.50 8.91
2
3
4
5
Sum 900 Computed Tc = 26.46
Regional Tc = 15.00
V.
Peak Runoff Prediction using Computed Tc diction using Regional Tc
Rainfall Intensity at Tc, | = 4.34 inch/hr Rainfall Intensity at Tc, I = 5.83 inch/hr
Peak Flowrate, Qp = 4.94 cfs Peak Flowrate, Qp = 6.64 cfs

UD-Rational v1.00- 1-25 - Sys3-SB-3(future-100).xls, Tc and PeakQ 12/5/2003, 9:00 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 3 - Sub-Basin 4

I. Catchment Hydrologic Data

Catchment ID = SB-4 (SA 3)

Area = 2.60 Acres
Percent Imperviousness = 90.00 %
NRCS Soil Type = BAB,C,orD

ll. Rainfall Information I (inch/hr) =C1 * P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

HI. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.81
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.73
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(") Beginning
Flow Direction
e_—
Catchment
Boundary
& 2oundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
[ Conveyance | 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland | 0.0091 50 0.73 0.17 4.92
1 0.0091 500 20.00 1.91 4.37
2
3
4
5
Sum 550 Computed Tc = 9.28
Regional Tc=  13.06
V.
Peak Runoff Prediction using Computed Tc ediction using Regional Tc
Rainfall Intensity at Tc, | = 7.16 inch/hr Rainfall Intensity at Tc, | = 6.22 inch/hr
Peak Flowrate, Qp = 15.06 cfs Peak Flowrate, Qp = 13.09 cfs

UD-Rational v1.00- I-25 - Sys3-SB-4(future-100).xls, Tc and PeakQ 12/5/2003, 9:06 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud Basin - System Alternative 3 - Sub-Basin 6

I. Catchment Hydrologic Data

Catchment ID = SB-6 (SA 3)

Area = 8.50 Acres
Percent Imperviousness = 73.00 %
NRCS Soil Type = B ABCoD

IL. Rainfall Information | (inch/hr) =C1*P1/(C2+ Td)~C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Cl= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

1ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.64
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.52
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Ilustration

LEGEND
(O Beginning
Flow Direction]
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overiand 0.0200 50 0.52 0.14 5.89
1 0.0021 1,400 20.00 0.93 25.20
2
3
4
5
Sum 1,450 Computed Tc=__ 31.10
Regional Tc =___18.06
V.
Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Intensity at Tc, | = 3.95 inch/hr Rainfall Intensity at Tc, | = 5.33 inch/hr
Peak Flowrate, Qp = 21.53 cfs Peak Flowrate, Qp = 29.07 cfs

12/5/2003, 9:08 AM

UD-Rational v1.00- 1-25 - Sys3-SB-6(future-100).xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: CCD - Bayaud/Alameda Basin - Sys Alt 3 - Santa Fe Sump Sub-Basin

I. Catchment Hydrologic Data

Catchment ID = SA-3 - SF Sump

Area = 7.00 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = BABC, oD

i1, Rainfali Information | (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ci= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

1ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND
O Beginning
Flow Direction|
{__..__—-
Catchment
Boundary
&~
NRCS tand Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Fiow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland | 0.0200 50 0.90 0.40 2.08
1 0.0111 1,800 20.00 2.1 14.23
2
3
4
5
Sum 1,850 Computed Tc = 16.31
Regional Tc = 20.28
Iv.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Te
Rainfall Intensity at Tc, | = 5.61 inch/hr Rainfall intensity at Tc, | = 5.02 inch/hr
Peak Flowrate, Qp = 37.49 cfs Peak Flowrate, Qp = 33.57 cfs

UD-Rational v1.00- 1-25 - Sys3-SF-Sump(future-100).xls, Tc and PeakQ 12/5/2003, 8:50 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - Alameda Avenue Basin

|. Catchment Hydrologic Data

Catchment ID = |-25 - Alameda

Area = 25.00 Acres
Percent Imperviousness = 70.00 %
NRCS Soil Type = B A B,CorD

Il. Rainfall Information I (inch/hr) = C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info™)

Il. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.62
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.49
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

LEGEND
(") Beginning
Flow Direction|
(——
Cabchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.49 0.13 6.18
1 0.0350 2,000 20.00 3.74 8.91
2
3
4
5
Sum 2,050 Computed Tc = 15.09
Regional Tc = 21.39
V.
Peak Runoff Prediction using Computed Tc Ediction using Regional Tc
Rainfall Intensity at Tc, | = 5.82 inch/hr Rainfall Intensity at Tc, | = 4.88 inch/hr
Peak Flowrate, Qp = 90.27 cfs Peak Flowrate, Qp = 75.69 cfs

UD-Rationa! v1.00- Alameda (future).xis, Tc and PeakQ 12/2/2003, 2:35 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - Alameda Avenue Sub-Basin 21

l. Catchment Hydrologic Data

Catchment ID = 1-25 - Alameda - SB 21

Area = 5.30 Acres
Percent Imperviousness = 70.00 %
NRCS Soil Type = B A B,C,orD

Il. Rainfall Information 1 (inch/hr) =C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ct1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

Ill. Analysis of Fiow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.62
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.49
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

LEGEND
I .
(_) Begimning

Flow Direction

.(_.___
Catchnment
o Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Fiow
D S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 88 0.49 0.18 8.20
1 0.0139 718 20.00 2.36 5.07
2
3
4
5
Sum 806 Computed Tc = 13.27
Regional Tc=  14.48
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall intensity at Tc, | = 6.17 inch/hr Rainfall Intensity at Tc, | = 5.93 inch/hr
Peak Flowrate, Qp = 20.30 cfs Peak Flowrate, Qp = 19.51 cfs

UD-Rational v1.00- Alameda SB-21 (future-100).xls, Tc and PeakQ 12/5/2003, 9:15 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - Alameda Avenue Sub-Basin 22

I. Catchment Hydrologic Data

Catchment ID = |-25 - Alameda - SB 22

Area = 9.60 Acres
Percent Imperviousness = 70.00 %
NRCS Soil Type = BABCoD

II. Rainfall Information | (inch/hr)=C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the vaiue of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.62
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.49
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
O Besinning
Flow Direction|
(_____.
Catchment
Boundary
& —ouncary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Qverland 0.0200 88 0.49 0.18 8.20
1 0.0350 700 20.00 3.74 3.12
2
3
4
5
Sum 788 Computed Tc = 11.32
Regional Tc = 14.38
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 6.61 inch/hr Rainfall Intensity at Tc, | = 5.95 inch/hr
Peak Flowrate, Qp = 39.40 cfs Peak Flowrate, Qp = 35.46 cfs

UD-Rational v1.00- Alameda SB-22 (future-100).xls, Tc and PeakQ 12/5/2003, 8:36 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: I-25 - Alameda Avenue Sub-Basin 23

I. Catchment Hydrologic Data

Catchment ID = 1-25 - Alameda - SB 23

Area = 9.60 Acres
Percent Imperviousness = 70.00 %
NRCS Soil Type = BABCoD

Il. Rainfall information | (inch/hr)=C1* P1/(C2 + Td)AC3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
Ct= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

1. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.62
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C)
5-yr. Runoff Coefficient, C-5 = 0.49
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND
() Beginning
Flow Direction
(__—_
Caichmend
Boundary
Py oy
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Fiow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
i/t ft C-5 fps minutes
input input output input output output
Overland 0.0200 88 0.49 0.18 8.20
1 0.0350 1,350 20.00 3.74 6.01
2
3
4
5
Sum 1,438 Computed Tc = 14.21
Regional Tc = __17.99
V.
Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Intensity at Tc, | = 5.98 inch/hr Rainfall Intensity at Tc, | = 5.34 inch/hr
Peak Flowrate, Qp = 35.65 cfs Peak Flowrate, Qp = 31.81 cfs

UD-Rational v1.00- Alameda SB-23 (future-100).xls, Tc and PeakQ 12/5/2003, 8:37 AM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Vailey Highway EIS
Catchment ID: SH 85 - System Alternative 1

I. Catchment Hydrologic Data

Catchment ID = SH 85

Area = 9.60 Acres
Percent Imperviousness = 87.00 %
NRCS Soil Type = BABC oD

II. Rainfall Information 1 (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

1I1. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.77
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.68
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning
Flow Direction|
{__._—
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20 ]
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.68 0.20 4.23
1 0.0057 1,750 20.00 1.51 19.29
2
3
4
5
Sum 1,800 Computed Tc=___ 23.52
Regional Tc=__ 20.00
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4.63 inch/hr Rainfall Intensity at Tc, | = 5.06 inch/hr
Peak Flowrate, Qp = 34.40 cfs Peak Flowrate, Qp = 37.54 cfs

UD-Rational v1.00- Santa Fe-SA1 (future-100).xls, Tc and PeakQ 12/4/2003, 4:21 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: SH 85 - System Alternative 2

I. Catchment Hydrologic Data

Catchment ID = SH 85

Area = 9.60 Acres
Percent Imperviousness = 93.00 %
NRCS Soil Type = BABC oD

1. Rainfall Information 1{inch/hr) =C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

1ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.85
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.77
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

illustration

LEGEND
O Beginning
Flow Direction;
(T'___
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Fiow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Fiow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.77 0.25 3.32
1 0.0049 2,050 20.00 1.40 24.46
2
3
4
5
Sum 2,100 Computed Tc = 27.78
Regional Tc = 21.67
V.
Peak Runoff Prediction using Computed Tc  ediction using Regional Tc
Rainfall Intensity at Tc, | = 4,22 inch/hr Rainfall Intensity at Tc, | = 4.85 inch/nr
Peak Flowrate, Qp = 34.39 cfs Peak Flowrate, Qp = 39.51 cfs

UD-Rational v1.00- Santa Fe-SA2 (future-100).xls, Tc and PeakQ 2/2/2004, 4:58 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: SH 85 - System Alternative 3

|. Catchment Hydrologic Data

Catchment ID = SH 85

Area = 11.00 Acres
Percent Imperviousness = 89.00 %
NRCS Soil Type = B A B,C orD

Il. Rainfall Information 1 (inch/hr) =C1*P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design stormy)
Cl= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design info")

lll. Analysis of Fiow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.80
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.71
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning
Flow Direction|
f'—
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance || 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Fiow
D S L Runoff Convey- Velocity Time
Coeff ance | Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.71 0.21 3.94
1 0.0049 2,050 20.00 1.40 24.46
2
3
4
5
Sum 2,100 Computed Tc = 28.40
Regional Tc = 21.67
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4.16 inch/hr Rainfall Intensity at Tc, | = 4.85 inch/hr
Peak Flowrate, Qp = 36.52 cfs Peak Flowrate, Qp = 42.49 cfs

UD-Rational v1.00- Santa Fe-SA3 (future-100).xts, T¢c and PeakQ 12/4/20083, 4:32 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - Broadway Basin

|. Catchment Hydrologic Data

Catchment 1D = |-25 - Broadway

Area = 20.00 Acres
Percent Imperviousness = 81.00 %
NRCS Soil Type = B A B,C,orD

II. Rainfall Information 1 (inch/hr) =C1*P1/(C2 + Td)"C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

IIl. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.71
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.61
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

LEGEND
OB M

Flow Direction]

(__._.-
Caichment
Boundary
y e o A
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Fiow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Qverland 0.0200 96 0.61 0.23 6.95
1 0.0300 2,900 20.00 3.46 13.95
2
3
4
5
Sum 2,996 Computed Tc = 20.90
Regional Tc = 26.64
V.
Peak Runoff Prediction using Computed Tc ediction using Regional Tc
Rainfall Intensity at Tc, | = 4,94 inch/hr Rainfall Intensity at Tc, | = 4.32 inch/hr
Peak Flowrate, Qp = 70.11 cfs Peak Flowrate, Qp = 61.32 cfs

UD-Rational v1.00- 1-25-Broadway-(future-100).xls, Tc and PeakQ 12/5/2003, 1:14 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: 1-25 - Broadway Sub-Basin 31

I. Catchment Hydrologic Data

Catchment 1D = 1-25 - Broadway SB-31

Area = 5.90 Acres
Percent Imperviousness = 100.00 %
NRCS Soit Type = B ABCoD

II. Rainfall Information | (inch/hr) =C1*P1/(C2 + Td)~C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Hustration

Overide 5-yr. Runoff Coefficient, C =

LEGEND
() Beginning
Flow Direction
*_._—
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance 4 Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 96 0.90 0.56 2.88
1 0.0300 1,100 20.00 3.46 5.29
2
3
4
5
Sum 1,196 Computed Tc = 8.17
Regional Tc = 16.64
V.
Peak Runoff Prediction using Computed Tc bdiction using Regional Tc
Rainfall Intensity at Tc, | = 7.50 inch/hr Rainfall Intensity at Tc, | = 5.55 inch/hr
Peak Flowrate, Qp = 42.27 cfs Peak Flowrate, Qp = 31.28 cfs

12/5/2003, 1:13 PM

UD-Rational v1.00- |-25-Broadway-SB31(future-100).xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment 1D: 1-25 - Broadway Sub-Basin 32

1. Catchment Hydrologic Data

Catchment ID = 1-25 - Broadway SB-32
Area = 9.30 Acres

Percent Imperviousness = 100.00 %
NRCS Soil Type = B AB,C,orD

Il. Rainfall Information | (inch/hr) = C1 * P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the vaiue of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C =

(enter an overide C value if desired, or ieave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lliustration

LEGEND
(O Beginning
Flow Direction]
(_.._———
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Fiow)
[ Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 96 0.90 0.56 2.88
1 0.0300 1,800 20.00 3.46 8.66
2
3
4
5
Sum 1,896 Computed Tc = 11.54
Regional Tc = 20.53
V.
Peak Runoff Prediction using Computed Tc  ediction using Regional Tc
Rainfall Intensity at Tc, | = 6.56 inch/hr Rainfall Intensity at Tc, | = 4.99 inch/hr
Peak Flowrate, Qp = 58.29 cfs Peak Flowrate, Qp = 44.31 cfs

12/5/2003, 1:14 PM

UD-Rational v1.00- 1-25-Broadway-SB32(future-100).xls, Tc and PeakQ




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: I-25 - Broadway Sub-Basin 33

I. Catchment Hydrologic Data

Catchment ID = |-25 - Broadway SB-33

Area = 5.40 Acres
Percent Imperviousness = 30.00 %
NRCS Soil Type = BAB,C,orD

Il. Rainfall Information | (inch/hr)=C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.47
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.25
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND
() Begimming

Flow Direction|
(—
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 25 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.25 0.10 8.65
1 0.0300 400 20.00 3.46 1.92
2 0.3300 150 20.00 11.49 0.22
3
4
5
Sum 600 Computed Tc=_ 10.79
Regional Tc = 13.33
\'A
Peak Runoff Prediction using Computed Tc ediction using Regional Tc
Rainfall Intensity at Tc, | = 6.74 inch/hr Rainfall Intensity at Tc, | = 6.16 inch/hr
Peak Flowrate, Qp = 17.10 cfs Peak Flowrate, Qp = 15.61 cfs

UD-Rational v1.00- |-25-Broadway-SB33(future-100).xls, Tc and PeakQ 12/5/2003, 1:21 PM




CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Valley Highway EIS
Catchment ID: I1-25 - Broadway Tunnel Basin

I. Catchment Hydrologic Data

Catchment ID = |-25 Broadway Tunnetl

Area = 1.30 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = B AB,C,orD

Il. Rainfall Information | (inch/hr)=C1* P1 /(C2 + Td)*C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 2.57 inches (input one-hr precipitation--see Sheet "Design Info")

Ili. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND
O Begimning
Flow Direction|
f.__
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 25 5 7 10| 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance V Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 0.0200 50 0.90 0.40 2.08
1 0.0400 300 20.00 4.00 1.25
2 0.0200 200 20.00 2.83 1.18
3 0.0040 1,300 20.00 1.26 17.13
4
5
Sum 1,850 Computed Tc=  21.63
Regional Tc =  20.28
V.
Peak Runoff Prediction using Computed Tc  pdiction using Regional Tc
Rainfall Intensity at Tc, | = 4.85 inch/hr Rainfall Intensity at Tc, | = 5.02 inch/hr
Peak Flowrate, Qp = 6.02 cfs Peak Flowrate, Qp = 6.23 cfs

UD-Rational v1.00- Broadway Tunnel(future-100).xis, Tc and PeakQ 12/4/2003, 4:08 PM
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APPENDIX D DENVER STORM DRAINAGE MASTER PLAN

City and County of Denver Storm Drainage Master Plan — Phase | Final (selected sheets)
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Emnrcmmental Impact Statement (EIS) = =

APPENDIX E FLOOD AND DRAINAGE WAY INFORMATION

Flood Insurance Study (selected sheets)

Flood Hazard Area Delineation — South Platte River (selected sheets)

Major Drainageway Planning — South Platte River — Phase B — Volume 1 (selected sheets)
Major Drainageway Planning — South Platte River — Phase B — Volume 2 (selected sheets)
Preliminary Design Report for the Upper Central Platte Valley (selected sheets)

I-25 Broadway/Santa Fe/Alameda Draft Floodplain and Drainage Assessment (selected sheets)
Existing Report List (of impacted basins) as provided by City and County of Denver

Picture of Sample Outlet Structure
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Peak flows were estimated using the Colorado Urban Hydrograph procedure as specified by the
Urban Drainage and Flood Control District. The drainage area was originally subdivided into four
sub-basins for which peak flows were determined. Sub-basin S1, which includes the area to the
east of Smith Lake will flow into Smith Lake and will be discussed in detail in a later section of this
report. The other three sub-basins were then further subdivided into 12 sub-basins. CUHP
parameters for eleven of these sub-basins can be seen in Table 2. Subasin 12 was too small for
CUHP and was calculated using the rational method. The peak flows for these basins were then
routed using SWMM to gain a clearer understanding of the peak flows that will occur during the
various storm events. The peak flows from each basin are summarized in Table 3 of this report.
The CUHP and the SWMM output can be found in the Appendix. As the analysis proceeds
toward final design, the pervious and impervious parameters may change as a more detailed
study is completed.

Table 2: Colorado Urban Hydro?raph Parameters

£ E” .3 8 8 s 3 5 .§ c: < E

© = > ) = - @ -

§ g&“ %»: g—: E’.A ‘3:‘: §‘E‘ g% gi’ %‘E é’:‘ 8%

g <€ | 2E | SE |E® g5 | B8E Y gE EE | EE | 1%

2 w~ £~ 5 | = e= o= ae as =< =< 59

@« [ o c o et o ) ] = oo

@ | a | 8 £ 8 | 3 5 52 | 32 |3 |3 50

&8 & | Z g =3 =5 £ | E | =
= 72} = w

1 0.15 | 0.59 0.3 47 | 0.011 0.35 0.3 3 0.5 | 0.0018
2 026 | 0.78 0.49 | 47 | 0.007 0.35 0.3 3 0.5 | 0.0018
3 0.19 | 0.72 0.36 | 47 | 0.008 0.35 0.3 3 0.5 | 0.0018
4 0.17 | 0.67 0.27 | 50 | 0.01 0.35 0.3 3 0.5 | 0.0018
5 0.21 0.76 0.36 | 50 | 0.005 0.35 0.3 3 0.5 | 0.0018
6 0.11 0.85 0.45 | 50 | 0.002 35.9 0.35 0.3 3 0.5 | 0.0018
7 0.25 | 0.93 0.19 | 50 | 0.004 0.35 0.3 3 0.5 | 0.0018
8 0.18 | 0.76 0.32 | 50 | 0.006 0.35 0.3 3 0.5 | 0.0018
9 0.17 | 0.68 0.24 | 65 | 0.004 0.35 0.3 3 0.5 | 0.0018
10 0.11 0.55 0.23 | 80 | 0.005 34.1 0.35 0.3 3 0.5 | 0.0018
11 0.15 0.7 0.41 80 | 0.009 34.2 0.35 0.3 3 0.5 | 0.0018

% Imperviousness for the basins was estimated using Table 3-1 Recommended Runoff
Coefficients and Percent Impervious Multi-Unit detached from the UD&FCDCM. The density of
the Units/acre for the residential areas to the east of I-25 was estimated to be approximately 9.7
units/Acre. Extrapolating from Figure 2-1 Residential Housing Density vs. Impervious Area
confirms that the % Imperviousness should be 50%.

Basin Area, Basin Length and Centroidal Lengths were calculated from Autocadd Drawing
File 9904-basin.dwg. Weighted Slope was calculated using Equation 4-5 from the UD&FCDCM
with data obtained from USGS mapping and data obtained from aerial photography.

Horton's Equation parameters were based on Hydrologic soils Group 9 and the values in Table
2-2, Recommended Horton’s Equation Parameters. An SCS soits-report has not been published
for Denver County.

Pervious and Impervious Depression Retention was estimated using Table 2-1 Typical
Depression Retention for Various Land Covers. The maximum value of 0.3 was used for the
Impervious Retention due to the large amount of retention from high street crowns and very mild
slopes in the subject area.

Muller Engineering Company Inc. 2
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Table 3: Peak Flows

Peak Flow (cfs) Cfs per Acre
5 10 50 100 5 10 50 100
Basin
1 117 158 291 339 1.2 1.6 3.0 3.5
2 157 217 399 472 1.6 2.2 4.1 4.8
3 132 178 321 383 1.3 1.8 3.3 3.9
4 140 188 343 398 1.4 1.9 3.5 4.1
5 144 196 353 417 1.5 2.0 3.6 4.2
6 61 81 148 178 0.6 0.8 1.5 1.8
7 190 253 447 535 1.9 2.6 4.6 5.4
8 130 174 311 371 1.3 1.8 3.2 3.8
9 165 212 370 423 1.7 2.2 3.8 4.3
10 89 112 189 219 0.9 1.1 1.9 2.2 -~
11 166 211 353 400 1.7 2.1 3.6 4.1
Ave: 1.4 1.8 3.3 3.8

Smith Lake and Washington Park

Drainage from Sub-basin S1, located to the east and southeast of Smith Lake will flow into Smith
Lake. The hydrograph from this basin minus the capacity of the storm sewer running along
Marion Pkwy was routed into Smith Lake. The volume in Smith Lake available for storm storage
was conservatively estimated to be 47 acre-feet. This is based on the area of the perimeter of
Smith Lake and the outlet elevations as taken from mapping obtained from the Denver
Department of Parks and Recreation. The estimated time needed for Smith Lake to overflow was
60 minutes. Assuming a 1.2% constant slope and a travel velocity of 2.19 ft/sec along the 4300
foot length from Marion Pkwy to Broadway, the total time needed for water to flow from basin S1
to Broadway and Virginia was calculated to be approximately 90 minutes. The fiow from basin 3
to Virginia and Broadway at 90 minutes is about 900 cfs. Therefore, the weir flow from Smith
Lake of approximately 350 cfs would not create a peak flow rate greater than the peak flow from
the lower basins and will therefore not be considered in the design.

Interstate 25 is affected by drainage from the east flowing toward the South Platte River. Storm
sewers accept smaller flows, but larger flows run overland and affect 1-25 in large, infrequent
storms. Flow enters I-25 at the following locations.

Broadway Market Place

Runoff from Sub-Basins 1, 2, 3, 4 and 7 will reach a sump at Virginia & Broadway where flooding
will occur. Interviews with business owners at this intersection have indicated that drainage
problems occur at this intersection on a yearly basis. After the water has accumulated to the
necessary volume it will flow across the Broadway Marketplace to the Northwest and exit into W.
Alameda Ave. [t will then flow west down W. Alameda Ave under the Light Rail to a small sump
at W. Alameda Ave and Santa Fe. Interviews with business owners at this intersection have
indicated that drainage problems also occur at this intersection on a yearly basis. The water will
then flow southwest across the Denny’s parking lot to a small detention basin on the west side of
Kalamath St. When the detention basin capacity is reached the water will flow onto |-25 and into
the sump under W. Alameda Ave (Figure 2). !t will then be pumped into the South Platte River.
For the 100-year storm event the runoff at Broadway and Virginia is expected to be approximately
+1,989 cfs. Approximately 212 cfs will be routed through a 66” brick storm sewer that runs from
Broadway and Virginia under the Broadway Marketplace to the South Platte River. Therefore the
runoff that can be expected from Sub-Basins 1, 2, 3, 4 and 7 for the 100-year storm event is

Muller Engineering Company Inc. 4 - 2=
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