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Purpose: Evaluate the existing stormwater conveyance system that routes flows from within the
Edgecomb Creek 5™ tier basin to the wetland southwest of the intersection between 172™ Street NE and
67" Avenue NE.

Background: The focus of this evaluation was to locate potential problems within the existing Edgecomb
Basin stormwater system. The only reported problems by the City of Arlington (City) staff were limited
to the west side of the basin, therefore, only this section of the basin was analyzed.

Stormwater hydraulic problems previously identified in 1995, 1999, and 2003 assessment memos include:
conveyance issues and backwater along 67™ Avenue NE (between 180™ Street and 172™ Street), and
flooding within the two wetlands located south of 172™ Street NE during the winter months.

Approach: The Edgecomb Basin was evaluated to determine the capacity of the existing storm drainage
network under fully developed conditions. The storm drainage network is not a continuous diameter
storm drain; it includes a network of pipes with diameters ranging from 2- to 48-inch pipe diameters,
open-channel ditches, and ponds.

The location of the Edgecomb Basin within the City is shown in Figure 1. The location of the 67®
Avenue stormwater system is shown in Figure 2.

The hydrology was developed based on the 24-hour frequency design storm (See Attachment 1). This
evaluation used the rainfall data from the 2-year, 10-year, 25-year, and 100-year 24-hour storms and
identified culverts that may be undersized. A summary of the rainfall data is presented in Table 1.

In the northwest region of the Edgecomb Basin is a large infiltration pond, Woodlands Pond, that
disperses flow through two outlet pipes; one 36-inch diameter that conveys water north to an infiltration
field northwest of the intersection of 188™ Street NE and 67™ Avenue NE; and a second outlet pipe that
has a 30-inch diameter and conveys water southbound parallel to 67" Avenue. To simplify the system, it
was assumed that the flow rate entering the pond is the same as the flow rate leaving the pond, and that
flow rate is split evenly between the two outlet pipes, since the invert elevations and diameters of the
pipes are nearly equivalent. The City has not reported any stormwater problems to the north so this
calculation package addresses flow to the south only.

The flow rate entering the Woodlands Pond was estimated using the Santa Barbara Urban Hydrograph
(SBUH) method, for the 2-, 10-, 25-, and 100-yr, 24-hr storms. The conveyance system parallel to 67™
Avenue NE also receives flow from a culvert located under 67™ Avenue NE near Highland View Drive.
The flow rate contribution from this culvert was also estimated using the SBUH method for the 2-, 10-,
25-, and 100-yr, 24-hr storms.

The runoff curve number input required for the SBUH method was estimated from the values suggested
by the Natural Resources Conservation Service’s (NRCS) TR-55 manual. The NRCS suggested runoff
curve numbers corresponding to each hydrologic soil group for residential districts were averaged to
determine one RCN for the entire basin. The calculations for the runoff curve number can be found in
Attachment 2.

Results: The results from the SBUH method and Time of Concentration estimates are included in
Attachments 3 and 4.

The existing stormwater system parallel to 67™ Avenue NE was evaluated based on the 10-yr, 24-hr
storm.
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The results of the hydrauhc analysis identified potential undersized culverts along the stormwater system
line parallel to 67™ Avenue NE at the following locations:

e Culvert No. 783, near 181* Street NE;

e  Culvert under rail road spur; and

e Culverts No. 2330 through 2337, north of 172™ Street NE.

The above culvert number system is based on the numbering system used by Cascade Survey, dated
August 7, 2008. See Attachment 5 for the survey data. See Figure 2 for the location of the culverts
referenced above. See Table 2 for a summary of existing conditions and potential culvert upgrades within
the Edgecomb Basin. ~Attachment 6 includes the backup calculations for the culvert sizing
recommendations.

Stormwater issues at Culvert No. 783 and Culverts No. 2330 through 2337 have already been identified
as problems in the 1995, 1999, and 2003 assessment reports and the City has planned projects to resolve
these issues. The problem at Culvert No. 783 should be resolved during the completion of Project No. 13.
The problem at Culverts No. 2330 through 2337 should be resolved during the completion of Project No.
14. See Attachment 7 for a brief description of these projects. A weir structure was observed during the
surveying by Cascade Survey on August 7, 2008 downstream of Culverts No. 2330 through 2337. This

* structure may cause a backwater condition which will require a larger pipe diameter for Culverts No.

2330 through 2337 than the diameter proposed in Table 2. Prior to finalizing the diameter
recommendation for Culverts No. 2330 through 2337, it will need to be determined if the backwater effect
from the weir impact these culverts.

The soil types within Edgecomb Basin vary from being classified as hydrologic groups A, C, and D.
Hydrologic soil group A soils have the highest infiltration rate while type D soils have a very slow
infiltration rate. It is believed that more surface water infiltrates and the flows used in the calculations for
this report are considered conservative. Therefore the pipes within the Edgecomb Basin may not receive
as much flow as addressed in the calculations prepared for this report. At this time, it is recommended
that the City monitor and record observations in the pipes mentioned above during and following storm
events to determine if additional modeling and potentially upgradmg the stormwater system, at these
locations are necessary.

Table 1 — 24-Hour Design Rainfall
Return Rainfall Return Rainfall
Period Depth Period Depth
(years) (inches) (years) (inches)
2-year 1.80 25-year 3.20
10-year 2.75 100-year 3.75
Table 2 - Hydraulic Analysis Results
Undersized Culverts
Existing Existing Pipe Proposed
Culvert No. Diameter (in.) Material Diameter (in.)* .
783 18 CMP 24
R/R Spur 24 CMP 27
2330 to 2337 18 Concrete 36

* The proposed diameter is based on designing the culverts with 4-ft of headwater and 0-ft

of tail water during the 10-yr, 24-hour storm event.
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ATTACHMENT 1

Isopluvials of 24-Hour Precipitation
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ATTACHMENT 2
Runoff Curve Number Evaluation & Hydrologic Soil Group Information
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Hydrologic Soil Group—Snohomish County Area, Washington Edgecomb Soil Survey

Hydrologic Soil Group

irologic Soil

_ Mapunitsymbol | i | AcresinAOl . PercentofAOl
13 Custer fine sandy loam |C 7.9 0.8%

17 Everett gravelly sandy |A 45.0 4.5%
loam, 0 to 8 percent
slopes

18 Everett gravelly sandy |A 16.6 1.6%
loam, 8 to 15 percent
slopes

30 Lynnwood loamy sand, 0 | A 316.4 31.3%
to 3 percent slopes

32 McKenna gravelly silt D 19.0 1.9%
loam, 0O to 8 percent
slopes

39 Norma loam D 67.9 6.7%

72 Tokul gravelly loam, 0to |C 464.1 46.1%
8 percent slopes

73 Tokul gravelly loam, 8to |C 4.5 0.4%
15 percent slopes

74 Tokul gravelly loam, 15 |C 435 4.3%
to 25 percent slopes

77 Tokul-Winston gravelly |C 239 2.4%
loams, 25 to 65
percent slopes

Totals for Area of interest (AOI) 1,007.7 100.0%

USDA  Natural Resources Web Soit Survey 2.0 5/12/2008
Conservation Service National Cooperative Soil Survey Page 3 of 4
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Hydrologic Soil Group—Snohomish County Area, Washington Edgecomb Soil Survey

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

USDA  Natural Resources Web Soil Survey 2.0 5/12/2008
Conservation Service National Cooperative Soil Survey Page 4 of 4
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Chapter 2 Estimating Runoff

Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas ¥

—
Curve numbers for
Cover description hydrologic soil group ——
Average percent
Cover type and hydrologic condition impervious area & A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.)3:
Poor condition (grass cover < 50%) ......ccceeceererrerrrrnnrrareeereenees 68 79 86 89
Fair condition (grass cover 50% to 75%) ... 49 69 79, 84
Good condition (grass COVEr > 75%) .....coroevcrrraercrreersesesusresnics 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-0f-Way) ......cccueecrereeerrrrcrsmmcernaresesssensmseerscsares 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
TIGHt-Of-WAY) weovreeerrirrerecccereereermreesnmrannses 98 98 98 98
Paved; open ditches (including right-of-way). 83 89 92 93
Gravel (including right-0f-Way) .......c.cosececrerrenrresensneercsssnes 76 85 89 91
Dirt (including right-of-way) ....... 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4 ...........cc...... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and asin DOYAEIS) ....coccoeerrrererenienreeeeeerreressssssererereresassressssresens 96 96 96 96
Urban districts:
Commercial and DUSINESS ......ccovveeeerireerrrcecemrnece e ssneeesseens 85 89 92 94 95
INAUSELIAL ..ot e vsee e eer e rse s sas e naeas 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or 1ess (LOWD NOUSES) ...ovveceerercemneetrericmrmrrccnnereeaeneessescacaces 65 77 85 90 92
174 acre .. rerenean 38 61 75 83 87
1/8 8CTE .ooveerrrccrrerreeeeeeseernens 30 57 72 81 86
1/2 acre ... 25 54 70 80 85
L BCTE ittt et et s e saser e sres et ssesas e ear e sna s esraens 20 51 68 79 84
P2 165 ¢ - OO OO VOO 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) & 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2¢).

1 Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space

cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 24
based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986)

2-5
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ATTACHMENT 3
Time of Concentration
And
SBUH results for East section of Edgecomb Basin
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City of Arlington

Edgecomb
Time of Concentration
Start to FSP
Calculate Time of Concentration (Tc)
Te = Sum(Tt)
Where:
Tt = travel time (min) = L {for shallow concentrated flow or channel flow)
(60xV)
Tt = travel time (min)= 0.42(n,L)*® (for sheet flow)
PS5
(P2)™"(s0)
Where:

V = avg. velocity (ft/s) = V = k(s,)*®

k = time of concentration velocity factor (ft/s)

L = flow length (ft)

n, = sheet flow Manning’s effective roughness coefficient
P, = 2-year, 24-hour rainfall (in)

s, = slope of hydraulic grade line (land slope, fi/ft)

L ks/c \ Ns I:’2 So Tt
(ft) (fps) (ft/ft) (min)
a - sheet (surface flow) 100 NA NA 0.15 1.8 0.020 13.1
b - culvert (pipe) 1,490 42 8.6 NA NA 0.042 2.9
c - shallow (pond) 1,650 11 0.3 NA NA 0.001 79.1
d - channel (stream/ditch) 3,360 17 1.7 NA NA 0.010 32.9
Total (Tc) 127.9

K:\Cedar Hills - Area 5\Phase IV\Calculations\Stormwater\SW2\T¢ Edgecomb.x|s
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION
Project: City of Arlington - Edgecomb
Basin: East
Storm Event:  2-YEAR, 24-HOUR
Given:
Area = 236.67 acres
Pt = 1.80 inches
dat = 10 min.
Tc = 1279 min.
PERVIOUS AREA IMPERVIOUS AREA
{Interim Final Cover Area) {Roads)
Area = 94.67 acres Area = 142.00 acres
CN = 83 CN = 98 SUMMARY
s = 2,05 s = 020 Tpx (hxs)=7.83
028 = 041 028 = 0.04 Te (min)=127.9
Qexicfs)=2502
Compute: Runoff Hydrograph Vol (cf) = 938,230
Column (3) = SCS Type A Rainfall Distribution
Column (4) = Cot. (3) xPt
Column (5} = Accumulated Sum of Col. (4)
Column (6} = [if P <= 0.25] = 0; Note, use PERVIOUS Area "S" value.
[ P > 0.28] = (Col.(5) - 0.25)"2/(Col.(5) + 0.8S); Using the PERVIOUS Area "S" value.
Column (7) = Col.(6) of Present Time Step - Col.(6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "S" value.
Column (9) = Col.(8) of the present time step - Col.(8) of the previous time step.
Column (10) = ((PERVIOUS area/ Total area) x Col.(7)) + ((IMPERVIOUS area/ Total area) x Col.{9))
Column (11) = (60.5 x Col.(10) x Total Area) / 10 (dt = 10 minutes)
Routing Constant, w=dt/ (2Tc+dt) = 0.0376
Column (12) = Col.(12) of Previous Time Step + {w x [Col.(11) of Previous Time Step
+ Col.(11) of Present Time Step - (2 x Col.(12) of Previous Time Step)))
Pervious Area Impervious Area
1) 2) (3) “) [S] (8) ] 8 ©) (10) (1) (12)
Time Time Rainfall incre- Accumu-  Accumu- Incre- Accumu- Incre- Total Instant design
Increment distri- mental lated lated mentat lated mental Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min. % of Pt in. in. in. in, in. in. in. cfs cfs
1 10 0.0040 0.0072 0.0072 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0072 0.0144 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0.0040 0.0072 0.0216 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
4 40 0.0040 0.0072 0.0288 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
5 50 0.0040 0.0072 0.0360 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
6 60 0.0040 0.0072 0.0432 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
7 70 0.0040 0.0072 0.0504 0.0000 0.0000 0.0004 0.0004 0.0002 03 0.01
] 80 0.0040 0.0072 0.0576 0.0000 0.0000 0.0013 0.0008 0.0005 0.7 0.05
9 E) 0.0040 0.0072 0.0648 0.0000 0.0000 0.0025 0.0012 0.0007 1.1 0.12
10 100 0.0040 0.0072 0.0720 0.0000 0.0000 0.0041 0.0016 0.0010 14 0.20
" 110 0.0050 0.0080 0.0810 0.0000 0.0000 0.0066 0.0025 0.0015 2.1 0.32
12 120 0.0050 0.0080 0.0900 0.0000 0.0000 0.0096 0.002¢9 0.0018 25 0.47
13 130 0.0050 0.0080 0.0990 0.0000 0.0000 0.0129 0.0034 0.0020 29 0.64
14 140 0.0050 0.0080 0.1080 0.0000 0.0000 0.0166 0.0037 0.0022 32 0.82
15 150 0.0050 0.0090 0.1170 0.0000 0.0000 0.0207 0.0041 0.0024 35 1.01
16 160 0.0050 0.0090 0.1260 0.0000 0.0000 0.0251 0.0044 0.0026 38 121
17 170 0.0060 0.0108 0.1368 0.0000 0.0000 0.0307 0.0056 0.0034 4.8 144
18 180 0.0080 0.0108 0.1476 0.0000 0.0000 0.0367 0.0060 0.0036 51 1.70
19 180 0.0060 0.0108 0.1584 0.0000 0.0000 0.0430 0.0063 0.0038 54 1.97
20 200 0.0060 0.0108 0.1692 0.0000 0.0000 0.0496 0.0086 0.0040 57 224
21 210 0.0060 0.0108 0.1800 0.0000 0.0000 0.0564 0.0069 0.0041 59 251
22 220 0.0060 0.0108 0.1908 0.0000 0.0000 0.0635 0.0071 0.0043 6.1 277
23 230 0.0070 0.0126 0.2034 0.0000 0.0000 0.0721 0.0086 0.005% 74 3.07
24 240 0.0070 0.0126 0.2160 0.0000 0.0000 0.0808 0.0088 0.0053 76 3.40
25 250 0.0070 0.0126 0.2286 0.0000 0.0000 0.0900 0.0091 0.0054 78 372
26 260 0.0070 0.0126 0.2412 0.0000 0.0000 0.0993 0.0093 0.0056 8.0 403
27 270 0.0070 0.0126 0.2538 0.0000 0.0000 0.1088 0.0095 0.0057 82 434
28 280 0.0070 0.0126 0.2664 0.0000 0.0000 0.1184 0.0097 0.0058 83 463
29 290 0.0082 0.0148 0.2812 0.0000 0.0000 0.1300 0.0115 0.0069 9.9 4.97
30 300 0.0082 0.0148 0.2959 0.0000 0.0000 0.1417 0.0117 0.0070 10.1 5.35
31 310 0.0082 0.0148 0.3107 0.0000 0.0000 0.1537 0.0119 0.0072 10.3 571
32 320 0.0082 0.0148 0.3254 0.0000 0.0000 0.1658 0.0121 0.0073 104 6.06
33 330 0.0082 0.0148 0.3402 0.0000 0.0000 0.1780 0.0123 0.0074 10.5 6.39
34 340 0.0082 0.0148 0.3550 0.0000 0.0000 0.1904 0.0124 0.0074 10.7 6.71
35 350 0.0095 0.0171 0.3721 0.0000 0.0000 0.2050 0.0145 0.0087 125 7.07
36 360 0.0095 0.0171 0.3892 0.0000 0.0000 0.2197 0.0147 0.0088 12.6 748
37 370 0.0095 0.0171 0.4063 0.0000 0.0000 0.2345 0.0148 0.0089 127 7.88
38 380 0.0095 0.0171 0.4234 0.0001 0.0001 0.2495 0.0150 0.0090 12,9 825
39 390 0.0095 0.0171 0.4405 0.0005 0.0004 0.2645 0.0151 0.0092 13.2 861
40 400 0.0095 0.0171 0.4576 0.0011 0.0006 0.2797 0.0152 0.0094 134 8.96
41 410 0.0134 0.0241 0.4817 0.0024 0.0014 0.3014 0.0218 0.0135 193 98.52
42 420 0.0134 0.0241 0.5058 0.0043 0.0019 0.3232 0.0218 0.0138 19.8 10.28
43 430 0.0134 0.0241 0.5299 0.0067 0.0024 0.3451 0.0220 0.0141 20.2 11.01
44 440 0.0180 0.0324 0.5623 0.0106 0.0039 0.3748 0.0297 0.0194 27.8 11.98
45 450 0.0180 0.0324 0.5947 0.0153 0.0047 0.4048 0.0299 0.0199 284 13.20
46 460 0.0340 0.0612 0.6559 0.0264 0.0111 0.4619 0.0571 0.0387 55.4 15.36
47 470 0.0540 0.0972 0.7531 0.0483 0.0229 0.6537 0.0918 0.0642 92.0 19.756
48 480 0.0270 0.0486 0.8017 0.0630 0.0137 0.6000 0.0463 0.0333 476 23.52 Q peak
49 490 0.0180 0.0324 0.8341 0.0728 0.0099 0.6310 0.0310 0.0225 323 24.75
50 500 0.0134 0.0241 0.8582 0.0806 0.0077 0.6541 0.0231 0.0170 243 25.02
51 510 0.0134 0.0241 0.8824 0.0886 0.0080 0.6773 0.0232 0.0171 245 24.97
52 520 0.0134 0.0241 0.9065 0.0970 0.0083 0.7005 0.0232 0.0173 247 24.95
53 530 0.0088 0.0158 0.9223 0.1026 0.0056 0.7158 0.0153 0.0114 16.4 24862
54 540 0.0088 0.0158 0.9382 0.1084 0.0058 0.7311 0.0153 0.0115 16.4 24.00
55 550 0.0088 0.0158 0.9540 0.1143 0.0059 0.7464 0.0153 0.0115 16.5 23.43
56 560 0.0088 0.0158 0.9698 0.1203 0.0060 0.7617 0.0153 0.0116 16.6 2291
57 570 0.0088 0.0158 0.9857 0.1264 0.0061 0.7770 0.0153 0.0117 16.7 2244
58 580 0.0088 0.0158 1.0015 0.1327 0.0062 0.7924 0.0153 0.0117 16.8 2201
59 590 0.0088 0.0158 1.0174 0.1391 0.0064 0.8077 0.0154 0.0118 16.8 21.62
60 600 0.0088 0.0158 1.0332 0.1455 0.0065 0.8231 0.0154 0.0118 16.9 21.26
61 610 0.0088 0.0158 1.0480 0.1521 0.0066 0.8385 0.0154 0.0119 17.0 20.94
62 620 0.0088 0.0158 1.0649 0.1588 0.0067 0.8539 0.0154 0.0119 174 20.64
63 630 0.0088 0.0158 1.0807 0.1656 0.0068 0.8693 0.0154 0.0120 171 2038
64 640 0.0088 0.0158 1.0866 = 0.1725 0.0069 0.8847 0.0154 0.0120 17.2 20.14
65 650 0.0072 0.0130 1.1085 0.1782 0.0057 0.8973 0.0126 0.0098 141 19.80
66 660 0.0072 0.0130 1.1225 0.1840 0.0058 0.9100 0.0126 0.0099 14.2 18.37
67 670 0.0072 0.0130 1.1354 0.1899 0.0059 0.9226 0.0126 0.0099 142 18.98
Ki\Ceder Hills - Area S\Phase IV\C: 2SBUH EAST Basin Type 1A stom.xs




SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area Impervious Area
(1) @) (3) @ ) (6) ) 8) 9 (10) a1 (12)

Time Time Rainfall Incre- Accumu-  Accumu- Incre-  Accumu- fncre- Totat Instant design

increment distri- mental lated lated mental lated mentat Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in. in. in. cfs cfs
68 680 0.0072 0.0130 1.1484 0.1958 0.0059 0.9353 0.0126 0.0100 14.3 18.63
69 690 0.0072 0.0130 1.1614 0.2018 0.0060 0.9479 0.0126 0.0100 14.3 18.30
70 700 0.0072 0.0130 1.1743 0.2079 0.0061 0.9606 0.0127 0.0100 14.3 18.00
ks 710 0.0072 0.0130 1.1873 0.2140 0.0061 0.9732 0.0127 0.0100 14.4 1773
72 720 0.0072 0.0130 1.2002 0.2202 0.0062 0.9859 0.0127 0.0101 14.4 17.48
73 730 0.0072 0.0130 1.2132 0.2264 0.0062 0.9986 0.0127 0.0101 145 17.25
74 740 0.0072 0.0130 1.2262 0.2327 0.0063 1.0112 0.0127 0.0101 145 17.04
75 750 0.0072 0.0130 1.2301 0.2391 0.0064 1.0239 0.0127 0.0102 145 16.85
76 760 0.0072 0.0130 1.2521 0.2455 0.0064 1.0366 0.0127 0.0102 146 16.68
77 770 0.0057 0.0103 1.2623 0.2506 0.0051 1.0467 0.0100 0.0081 116 16.41
78 780 0.0057 0.0103 1.2726 0.2558 0.0052 1.0567 0.0101 0.0081 11.6 16.04
79 790 0.0057 0.0103 1.2829 0.2610 0.0052 1.0668 0.0101 0.0081 1.6 15.71
80 800 0.0057 0.0103 1.2931 0.2662 0.0052 1.0768 0.0101 0.0081 11.6 15.40
81 810 0.0057 0.0103 1.3034 0.2715 0.0053 1.0869 0.0101 0.0081 1.7 15.12
82 820 0.0057 0.0103 1.3136 0.2768 0.0053 1.0969 0.0101 0.0082 1M.7 14.86
83 830 0.0057 0.0103 1.3239 0.2822 0.0053 1.1070 0.0101 0.0082 117 14.62
84 840 0.0057 0.0103 1.3342 0.2875 0.0054 1.1171 0.0101 0.0082 17 14.40
85 850 0.0057 0.0103 13444 0.2929 0.0054 1.1271 0.0101 0.0082 117 14.20
86 860 0.0057 0.0103 1.3547 0.2984 0.0054 1.1372 0.0101 0.0082 11.8 14.02
87 870 0.0057 0.0103 1.3649 0.3038 0.0055 1.1473 0.0101 0.0082 1.8 13.85
88 880 0.0057 0.0103 1.3752 0.3094 0.0055 1.1574 0.0101 0.0082 11.8 13.70
89 890 0.0050 0.0090 1.3842 0.3142 0.0049 1.1662 0.0088 0.0072 104 13.50
90 900 0.0050 0.0090 1.3932 0.3191 0.0049 1.1751 0.0088 0.0073 104 13.27
91 910 0.0050 0.0090 1.4022 0.3240 0.0049 1.1839 0.0088 0.0073 10.4 13.05
92 920 0.0050 0.0090 14112 0.3289 0.0049 1.1928 0.0088 0.0073 104 12.85
93 930 0.0050 0.0090 1.4202 0.3339 0.0050 1.2016 0.0088 0.0073 10.4 12.67
94 940 0.0050 0.0090 1.4292 0.3388 0.0050 1.2105 0.0089 0.0073 10.5 12.50
95 950 0.0050 0.0080 1.4382 0.3438 0.0050 1.2193 0.0089 0.0073 105 12,35
96 960 0.0050 0.0080 1.4472 0.3489 0.0050 1.2282 0.0089 0.0073 105 12,21
97 970 0.0050 0.0080 1.4562 0.3539 0.0050 1.2370 0.0089 0.0073 105 12.08
98 980 0.0050 0.0090 1.4652 0.3590 0.0051 1.2459 0.0089 0.0073 105 11.96
99 890 0.0050 0.0090 1.4742 0.3641 0.0051 1.2547 0.0089 0.0074 105 11.85
100 1000 0.0050 0.0090 1.4832 0.3692 0.0051 1.2636 0.0089 0.0074 105 1175
101 1010 0.0040 0.0072 1.4904 0.3733 0.0041 1.2707 0.0071 0.0059 8.4 11.58
102 1020 0.0040 0.0072 1.4976 0.3774 0.0041 12778 0.0071 0.0059 8.5 11.35
103 1030 0.0040 0.0072 1.5048 0.3816 0.0041 1.2849 0.0071 0.0059 85 11.13
104 1040 0.0040 0.0072 1.5120 0.3857 0.0042 1.2920 0.0071 0.0059 85 10.93
106 1050 0.0040 0.0072 1.5192 0.3899 0.0042 1.2991 0.0071 0.0059 85 10.74
106 1060 0.0040 0.0072 1.5264 0.3941 0.0042 1.3062 0.0071 0.0059 85 10.57
107 1070 0.0040 0.0072 1.5336 0.3982 0.0042 1.3132 0.0071 0.0059 85 10.42
108 1080 0.0040 0.0072 1.5408 0.4024 0.0042 1.3203 0.0071 0.0059 85 10.27
109 1080 0.0040 0.0072 1.5480 0.4087 0.0042 1.3274 0.0071 0.0059 85 10.14
110 1100 0.0040 0.0072 1.5562 0.4108 0.0042 1.3345 0.0071 0.0060 85 10.02
111 1110 0.0040 0.0072 1.5624 0.4151 0.0042 1.3416 0.0071 0.0060 85 9.91
112 1120 0.0040 0.0072 1.5696 0.4194 0.0043 1.3487 0.0071 0.0060 85 9.80
113 1130 0.0040 0.0072 1.5768 0.4237 0.0043 1.3568 0.0071 0.0060 85 871
114 1140 0.0040 0.0072 1.5840 0.4280 0.0043 1.3629 0.0071 0.0060 8.6 9.62
115 1150 0.0040 0.0072 1.5912 0.4323 0.0043 1.3700 0.0071 0.0060 8.6 9.54
116 1160 0.0040 0.0072 1.5984 0.4366 0.0043 1.3771 0.0071 0.0060 86 947
117 1170 0.0040 0.0072 1.6056 0.4409 0.0043 1.3842 0.0071 0.0060 86 9.40
118 1180 0.0040 0.0072 1.6128 0.4452 0.0043 1.3914 0.0071 0.0060 8.6 934
119 1180 0.0040 0.0072 1.6200 0.4496 0.0043 1.3985 0.0071 0.0060 8.6 9.28
120 1200 0.0040 0.0072 1.6272 0.4539 0.0044 1.4056 0.0071 0.0060 8.6 9.23
121 1210 0.0040 0.0072 1.6344 04583 0.0044 1.4127 0.0071 0.0060 8.6 9.18
122 1220 0.0040 0.0072 1.6416 0.4627 0.0044 1.4198 0.0071 0.0060 86 9.14
123 1230 0.0040 0.0072 1.6488 04671 0.0044 1.4269 0.0071 0.0060 86 9.10
124 1240 0.0040 0.0072 1.6560 0.4715 0.0044 1.4340 0.0071 0.0060 8.6 9.07
125 1250 0.0040 0.0072 1.6632 04759 0.0044 14411 0.0071 0.0060 8.6 9.03
126 1260 0.0040 0.0072 1.6704 0.4804 0.0044 1.4482 0.0071 0.0060 86 9.01
127 1270 0.0040 0.0072 1.6776 0.4848 0.0044 1.4553 0.0071 0.0060 87 8.98
128 1280 0.0040 0.0072 1.6848 0.4893 0.0045 1.4624 0.0071 0.0061 87 8.95
129 1290 0.0040 0.0072 1.6920 0.4937 0.0045 1.4696 0.0071 0.0081 8.7 8.93
130 1300 0.0040 0.0072 1.6992 0.4082 0.0045 1.4767 0.0071 0.0061 87 8.91
13 1310 0.0040 0.0072 1.7064 0.5027 0.0045 1.4838 0.0071 0.0061 87 8.90
132 1320 0.0040 0.0072 1.7136 0.5072 0.0045 1.4909 0.0071 0.0061 87 8.88
133 1330 0.0040 0.0072 1.7208 05117 0.0045 1.4980 0.0071 0.0061 87 8.87
134 1340 0.0040 0.0072 1.7280 05163 0.0045 1.5051 0.0071 0.0081 8.7 8.85
135 1350 0.0040 0.0072 1.7352 0.5208 0.0045 1.5122 0.0071 0.0061 8.7 8.84
136 1360 0.0040 0.0072 1.7424 0.5254 0.0046 1.5194 0.0071 0.0061 8.7 8.83
137 1370 0.0040 0.0072 1.7498 0.5299 0.0046 1.5266 0.0071 0.0081 8.7 8.83
138 1380 0.0040 0.0072 1.7568 0.5345 0.0046 1.5336 0.0071 0.0061 8.7 882
139 1390 0.0040 0.0072 1.7640 0.5391 0.0046 1.5407 0.0071 0.0061 87 8.81
140 1400 0.0040 0.0072 1.7712 0.5437 0.0046 1.5478 0.0071 0.0061 87 8.81
141 1410 0.0040 0.0072 1.7784 0.5483 0.0046 1.5650 0.0071 0.0061 88 8.80
142 1420 0.0040 0.0072 1.7856 0.5529 0.0046 1.5621 0.0071 0.0061 88 8.80
143 1430 0.0040 0.0072 1.7928 0.5575 0.0046 1.5692 0.0071 0.0061 88 8.80
144 1440 0.0040 0.0072 1.8000 0.5622 0.0046 1.5763 0.0071 0.0061 88 8.80
Total Volume of Runoff* = 938,230 cu.ft.
Notes:

V= SumQxdt

V(cu.ft.) = SumQ(cu.ft/s) x dt{min.) x (60 s/min,)

Ki\Cedar Hills - Area 5\Phase WC:

JH Ed b EAST Basin Type 1A strm.Xs

1. Total Runoff Volume is found by summing column (12) and multiplving by the time step, dt as follows:



SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD

RUNOFF VOLUME CALCULATION

Project: City of Arlington - Edgecomb
Basin: East
Storm Event:  10-YEAR, 24-BOUR
Given:
Area = 236.67 acres
o= 2.75 inches
d = 10 min.
Te = 127.9 min,
PERVIOUS AREA IMPERVIOUS AREA
{interim Final Cover Area) (Roads)
Area = 94.67 acres Area = 142.00 acres
CN = 83 CN = 98 SUMMARY
s = 2.05 § = 020 Tpk (hxs)=7.83
028 = 0.41 028 = 0.04 Te {min)-127.9
QpkicEs) = 44.21
Compute: Runoff Hydrograph Vol (cf) = 1,616,958
Column (3) = SCS Type 1A Rainfall Distribution
Column (4) = Col. (3) x Pt
Column (5) = Accumulated Sum of Col. (4)
Column (6) = [If P <= 0.28] = 0; Note, use PERVIOUS Area "S" value.
[if P > 0.2S] = (Col.(5) - 0.25)"2/(Col.(5) + 0.88); Using the PERVIOUS Area "S" value.
Column (7) = Col.(6) of Present Time Step - Col.(6} of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "S" value.
Column (9) = Col.(8) of the present time step - Col.(8) of the previous time step.
Column (10) = ((PERVIOUS area/ Tota! area) x Col.{7})) + (IMPERVIOUS area / Total area) x Cot.(9))
Column (11) = (60.5 x Col.(10) x Total Area) / 10 (dt = 10 minutes)
Routing Constant, w =dt/ (2Tc+dt) = 0.0376
Column (12) = Col.{12) of Previous Time Step + (w x [Col.(11) of Previous Time Step
+ Col.(11) of Present Time Step - (2 x Cot.{12) of Previous Time Step)])
Pervious Area Impervious Area
(1) 2) 3) ) (5) (6} [¢4) 8 (2] (10) <)) (12)
Time Time Rainfall Incre- Accumu-  Accumu- Incre-  Accumu- Incre- Total Instant design
increment distri- mental fated lated mental lated mental Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min, % of Pt in. in. in. in. in. in. in. cfs cfs
1 10 0.0040 0.0110 0.0110 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0110 0.0220 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0,0040 0.0110 0.0330 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
4 40 0.0040 0.0110 0.0440 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
5 50 0.0040 0.0110 0.0550 0.0000 0.0000 0.0009 0.0009 0.0005 0.7 0.03
6 60 0.0040 0.0110 0.0660 0.0000 0.0000 0.0028 0.0018 0.0011 1.6 0.12
7 70 0.0040 0.0110 0.0770 0.0000 0.0000 0.0054 0.0027 0.0016 23 0.25
8 80 0.0040 0.0110 0.0880 0.0000 0.0000 0.0089 0.0034 0.0020 29 043
9 80 0.0040 0.0110 0.0090 0.0000 0.0000 0.0129 0.0040 0.0024 35 0.64
10 100 0.0040 0.0110 0.1100 0.0000 0.0000 0.0175 0.0046 0.0028 4.0 0.87
H 110 0.0050 0.0138 0.1238 0.0000 0.0000 0.0240 0.0084 0.0039 55 1.16
12 120 0.0050 0.0138 0.1375 0.0000 0.0000 0.0311 0.0071 0.0043 6.1 1.51
13 130 0.0050 0.0138 0.1513 0.0000 0.0000 0.0388 0.0077 0.0046 6.6 1.88
14 140 0.0050 0.0138 0.1650 0.0000 0.0000 0.0470 0.0082 0.0049 7.0 225
15 150 0.0050 0.0138 0.1788 0.0000 0.0000 0.0556 0.00886 0.0052 74 263
16 160 0.0050 0.0138 0.1925 0.0000 0.0000 0.0647 0.0090 0.0054 78 3.00
17 170 0.0060 0.0165 0.2090 0.0000 0.0000 0.0760 0.0113 0.0068 97 343
18 180 0.0060 0.0165 0.2255 0.0000 0.0000 0.0877 0.0118 0.0071 10.1 3.92
19 190 0.0060 0.0165 0.2420 0.0000 0.0000 0.0999 0.0121 0.0073 104 4.40
20 200 0.0060 0.0165 0.2585 0.0000 0.0000 0.1124 0.0125 0.0075 107 4.86
21 210 0.0060 0.0165 0.2750 0.0000 0.0000 0.1251 0.0128 0.0077 11.0 531
22 220 0.0060 0.0165 0.2915 0.0000 0.0000 0.1382 0.0131 0.0078 1.2 5.75
23 230 0.0070 0.0193 0.3108 0.0000 0.0000 0.15637 0.0155 0.0003 133 6.24
24 240 0.0070 0.0193 0.3300 0.0000 0.0000 0.1695 0.0158 0.0095 13.6 6.78
25 250 0.0070 0.0193 0.3493 0.0000 0.0000 0.1856 0.0161 0.0096 13.8 7.30
26 260 0.0070 0.0193 0.3685 0.0000 0.0000 0.2019 0.0163 0.0098 14.0 7.80
27 270 0.0070 0.0193 0.3878 0.0000 0.0000 0.2184 0.0165 0.0099 14,2 828
28 280 0.0070 0.0193 0.4070 0.0000 0.0000 0.2351 0.0167 0.0100 14.3 873
29 290 0.0082 0.0226 0.4296 0.0002 0.0002 0.2649 0.0198 0.0119 171 925
30 300 0.0082 0.0226 0.4521 0.0009 0.0007 0.2749 0.0200 0.0123 175 9.86
31 310 0.0082 0.0226 0.4747 0.0020 0.00114 0.2950 0.0202 0.0125 18.0 10.45
32 320 0.0082 0.0226 0.4972 0.0036 0.0016 0.3154 0.0203 0.0128 184 11.03
33 330 0.0082 0.0226 0.5198 0.0056 0.0020 0.3358 0.0205 0.0131 18.7 11.60
34 340 0.0082 0.0226 0.5423 0.0081 0.0025 0.3564 0.0206 0.0133 19.1 12.15
35 350 0.0085 0.0261 0.5684 0.0114 0.0034 0.3804 0.0240 0.0158 226 12.80
36 . 360 0.0085 0.0261 0.5946 0.0158 0.0039 0.4046 0.0242 0.0181 230 13.55
37 370 0.0095 0.0261 0.6207 0.0197 0.0044 0.4289 0.0243 0.0163 234 14.28
38 380 0.0095 0.0261 0.6468 0.0246 0.0049 0.4533 0.0244 0.0166 238 14.98
39 390 0.0095 0.0261 0.6729 0.0300 0.0054 04778 0.0245 0.0169 241 15.65
40 400 0.0095 0.0261 0.6991 0.0358 0.0058 0.5025 0.0246 0.0171 245 16.31
41 410 0.0134 0.0369 0.7359 0.0448 0.0090 0.5373 0.0349 0.0245 3541 17.32
42 420 0.0134 0.0369 0.7728 0.0547 0.0099 05723 0.0350 0.0250 357 18.68
43 430 0.0134 0.0369 0.8096 0.0653 0.0107 0.6075 0.0352 0.0264 363 19.99
44 440 0.0180 0.0495 0.8591 0.0809 0.0155 0.6549 0.0474 0.0347 496 21.72
45 450 0.0180 0.0495 0.9086 0.0977 0.0169 0.7026 0.0476 0.0353 506 23.85
46 460 0.0340 0.0935 1.0021 0.1328 0.0352 0.7929 0.0904 0.0683 97.8 27.64
47 470 0.0540 0.1485 . 1.1506 0.1868 0.0638 0.9374 0.1445 0.1122 160.7 35.29
48 480 0.0270 0.0743 1.2249 0.2321 0.0352 1.0100 0.0726 0.0576 825 41.78 Qpeak
49 490 0.0180 0.0495 1.2744 0.2567 0.0246 1.0584 0.0485 0.0389 §5.7 43.84
50 500 0.0134 0.0369 1.3112 0.2756 0.0189 1.0945 0.0361 0.0292 41.8 44.21
51 510 0.0134 0.0369 1.3481 0.2949 0.0193 1.1307 0.0362 0.0294 4241 44.04
52 520 0.0134 0.0369 1.3849 0.3146 0.0197 1.1669 0.0362 0.0296 424 4391
53 530 0.0088 0.0242 1.4091 0.3278 0.0132 1.1907 0.0238 0.0195 28.0 43.25
54 540 0.0088 0.0242 1.4333 0.3411 0.0134 1.2145 0.0238 0.0196 28.1 42.11
55 550 0.0088 0.0242 1.4575 0.3546 0.0135 1.2383 0.0238 0.0197 282 41.06
56 560 0.0088 0.0242 1.4817 0.3683 0.0137 1.2621 0.0238 0.0198 28.3 40.10
57 570 0.0088 0.0242 1.5058 0.3822 0.0139 1.2860 0.0238 0.0198 284 39.21
58 580 0.0088 0.0242 1.5301 0.3962 0.0140 1.3098 0.0238 0.0199 285 3840
59 590 0.0088 0.0242 1.5543 0.4104 0.0142 1.3337 0.0239 0.0200 . 288 37.66
60 600 0.0088 0.0242 1.5785 0.4247 0.0143 1.3575 0.0239 0.0200 287 36.98
61 610 0.0088 0.0242 1.6027 0.4391 0.0145 1.3814 0.0238 0.0201 288 36.36
62 620 0.0088 0.0242 1.6269 0.4538 0.0146 1.4053 0.0239 0.0202 28.9 35.80
63 630 0.0088 0.0242 1.6511 0.4685 0.0147 1.4202 0.0239 0.0202 29.0 35.28
64 840 0.0088 0.0242 1.6753 0.4834 0.0149 14531 . 0.0239 0.0203 29.1 34.81
65 650 0.0072 0.0198 1.6951 0.4957 0.0123 1.4726 0.0196 0.0166 238 34.18
66 660 0.0072 0.0198 1.7149 0.5080 0.0124 1.4922 0.0196 0.0167 239 33.40
67 670 0.0072 0.0198 1.7347 0.5205 0.0125 1.5117 0.0196 0.0167 239 32.69
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area impervious Area
(1) 2 3) “) ) (6) 7} (8} ) (10} 1 (12)

Time Time Rainfait Incre- Accumu-  Accumu- Incre- Accumu- Incre- Total Instant design

Increment distri- mental lated lated mentat lated mental Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min, % of Pt in. in. in. in. in. in. in. ofs cfs
88 680 0.0072 0.0198 1.7545 0.5330 0.0125 15313 0.0196 0.0168 24.0 32.03
69 690 0.0072 0.0198 1.7743 0.5457 0.0126 1.5508 0.0196 0.0168 241 3143
70 700 0.0072 0.0198 1.7941 0.5584 0.0127 1.5705 0.0196 0.0168 24.% 30.88
71 710 0.0072 0.0198 1.8139 0.5712 0.0128 1.5901 0.0196 0.0169 242 30.37
72 720 0.0072 0.0198 1.8337 0.5840 0.0129 1.6097 0.0196 0.0169 242 29,90
73 730 0.0072 0.0198 1.8535 0.5970 0.0129 1.6293 0.0196 0.0169 243 29.48
74 740 0.0072 0.0198 1.8733 0.6100 0.0130 1.6489 0.0196 0.0170 243 29.09
75 750 0.0072 0.0198 1.8931 0.6231 0.0131 1.6685 0.0196 0.0170 243 2873
76 760 0.0072 0.0198 1.9129 0.6363 0.0132 1.6881 0.0196 0.0170 244 28.40
77 770 0.0057 0.0157 1.9286 0.6468 0.0105 1.7036 0.0155 0.0135 19.3 27.91
78 780 0.0057 0.0157 1.9443 0.6573 0.0105 1.7191 0.0155 0.0135 194 27.26
79 790 0.0057 0.0157 1.9599 0.6679 0.0106 1.7346 0.0155 0.0135 19.4 26.67
80 800 0.0057 0.0157 1.9756 0.6785 0.0106 1.7502 0.0155 0.0136 19.4 26.13
81 810 0.0057 0.0157 1.9913 0.6892 0.0107 1.7657 0.0155 0.0136 195 2562
82 820 0.0057 0.0157 2.0070 0.6999 0.0107 17812 0.0155 0.0136 195 25.16
83 830 0.0057 0.0157 2.0226 0.7106 0.0107 1.7968 0.0155 0.0136 19.5 24.73
84 840 0.0057 0.0157 2.0383 0.7214 0.0108 1.8123 0.0155 0.0136 19.5 24.34
85 850 0.0057 0.0157 2.0540 0.7322 0.0108 1.8279 0.0155 0.0137 19.6 23.98
86 860 0.0057 0.0157 2.0697 0.7431 0.0109 1.8434 0.0155 0.0137 19.6 23.65
87 870 0.0057 0.0157 20853 0.7540 0.0109 1.8589 0.0155 0.0137 18.6 23.34
88 880 0.0057 0.0157 2.1010 0.7650 0.0110 1.8745 0.0155 0.0137 19.6 23.06
89 890 0.0050 0.0138 2.1148 0.7746 0.0096 1.8881 0.0136 0.0120 17.2 22,71
80 900 0.0050 0.0138 2.1285 0.7843 0.0097 1.9018 0.01386 0.0121 173 2230
91 910 0.0050 0.0138 21423 0.7940 0.0087 1.9154 0.0136 0.0121 173 2192
92 | 920 0.0050 0.0138 2,1560 0.8037 0.0007 1.9201 0.0136 0.0121 178 2157
83 930 0.0050 0.0138 2.1698 0.8135 0.0098 1.9427 0.0136 0.0121 173 21.26
94 940 0.0050 0.0138 2.1835 0.8233 0.0098 1.9563 0.0136 0.0121 17.3 20.96
95 850 0.0050 0.0138 21973 0.8331 0.0098 1.8700 0.0136 0.0121 17.3 20.68
96 960 0.0050 0.0138 22110 0.8429 0.0098 1.9836 0.0136 0.0121 174 2043
97 870 0.0050 0.0138 22248 0.8528 0.0099 1.9973 0.0136 0.0121 174 20.20
98 980 0.0050 0.0138 22385 0.8627 0.0099 2.0109 0.0137 0.0121 174 19.99
99 990 0.0050 0.0138 22523 0.8726 0.0098 2.0246 0.0137 0.0122 174 19.80
100 1000 0.0050 0.0138 2.2660 0.8826 0.0100 2,0382 0.0137 0.0122 174 19.62
101 1010 0.0040 0.0110 22770 0.8906 0.0080 2.0492 0.0109 0.0087 14.0 19.32
102 1020 0.0040 0.0110 22880 0.8986 0.0080 2.0601 0.0109 0.0098 14.0 18.92
103 1030 0.0040 0.0110 2.2990 0.9066 0.0080 20710 0.0109 0.0098 14.0 18.55
104 1040 0.0040 0.0110 23100 0.9146 0.0080 2.0819 0.0109 0.0098 14.0 18.20
105 1050 0.0040 0.0110 23210 0.9227 0.0080 2.0929 0.0109 0.0098 14.0 17.89
106 1060 0.0040 0.0110 23320 0.9307 0.0081 2.1038 0.0109 0.0008 14.0 17.59
107 1070 0.0040 0.0110 2.3430 0.9388 0.0081 21147 0.0109 0.0098 14.0 17.32
108 1080 0.0040 0.0110 2.3540 0.9469 0.0081 2.1256 0.0109 0.0098 14.0 17.08
109 1090 0.0040 0.0110 2.3650 0.9550 0.0081 2.1366 0.0109 0.0098 14.0 16.85
110 1100 0.0040 0.0110 23760 0.9631 0.0081 21475 0.0109 0.0088 14.0 16.64
111 1110 0.0040 0.0110 2.3870 0.9713 0.0081 2.1584 0.0109 0.0098 14.1 16.44
112 1120 0.0040 0.0110 2.3980 0.9794 0.0082 2.1694 0.0109 0.0098 14.1 16.26
113 1130 0.0040 0.0110 2.4080 0.9876 0.0082 2.1803 0.0109 0.0098 14.1 16.10
114 1140 0.0040 0.0110 24200 0.9958 0.0082 21912 0.0109 0.0098 14.1 15.94
115 1150 0.0040 0.0110 24310 1.0040 0.0082 2.2022 0.0109 0.0098 14.1 15.80
116 1160 0.0040 0.0110 24420 1.0122 0.0082 2213 0.0109 0.0098 14.1 15.68
17 1170 0.0040 0.0110 24530 1.0205 0.0082 2.2240 0.0109 0.0098 14.1 15.56
118 1180 0.0040 0.0110 24640 1.0287 0.0083 22350 0.0109 0.0099 14.1 15.45
119 1190 0.0040 0.0110 24750 1.0370 0.0083 2.2459 0.0109 0.0089 14.1 15.35
120 1200 0.0040 0.0110 24860 1.0453 0.0083 2.2568 0.0109 0.0099 141 15.26
121 1210 0.0040 0.0110 24970 1.0536 0.0083 22678 0.0109 0.0099 14.1 15.17
122 1220 0.0040 0.0110 2.5080 1.0619 0.0083 22787 0.0109 0.0099 14.2 15.10
123 1230 0.0040 0.0110 2.5180 1.0702 0.0083 22896 0.0109 0.0098 14.2 15.03
124 1240 0.0040 0.0110 2.5300 1.0785 0.0083 2.3006 0.0109 0.0099 14.2 14.96
126 1250 0.0040 0.0110 25410 1.0869 0.0084 23115 0.0109 0.0099 14.2 14.90
126 1260 0.0040 0.0110 25520 1.0953 0.0084 2.3224 0.0109 0.0099 14.2 14.85
127 1270 0.0040 0.0110 2.5630 1.1036 0.0084 23334 0.0109 0.0099 14.2 14.80
128 1280 0.0040 0.0110 25740 1.1120 0.0084 2.3443 0.0109 0.0099 14.2 14.75
129 1290 0.0040 0.0110 25850 1.1204 0.0084 23553 0.0109 0.0099 14.2 14.71
130 1300 0.0040 0.0110 2.5960 1.1288 0.0084 2.3662 0.0109 0.0099 14.2 14.68
131 1310 0.0040 0.0110 2.6070 1.1373 0.0084 23771 0.0109 0.0099 14.2 14.64
132 1320 0.0040 0.0110 2.6180 1.1467 0.0084 2.3881 0.0109 0.0099 14.2 14.61
133 1330 0.0040 0.0110 26290 1.1542 0.0085 2.3990 0.0109 0.0099 14.2 14.58
134 1340 0.0040 0.0110 2.6400 1.1627 0.0085 24100 0.0109 0.0100 14.3 14.56
135 1350 0.0040 0.0110 26510 11711 0.0085 24209 0.0109 0.0100 14.3 14.54
136 1360 0.0040 0.0110 2.6620 1.1796 0.0085 24318 0.0109 0.0100 14.3 14.51
137 1370 0.0040 0.0110 26730 1.1882 0.0085 24428 0.0108 0.0100 143 14.50
138 1380 0.0040 0.0110 2.6840 1.1967 0.0085 24537 0.0109 0.0100 143 14.48
138 1390 0.0040 0.0110 2.6950 1.2052 0.0085 2.4647 0.0108 0.0100 14.3 14.47
140 1400 0.0040 0.0110 2.7060 1.2138 0.0085 2.4756 0.0108 0.0100 14.3 14.45
141 1410 0.0040 0.0110 2.71170 1.2223 0.0086 2.4866 0.0109 0.0100 14.3 14.44
142 1420 0.0040 0.0110 2.7280 1.2309 0.0086 24975 0.0109 0.0100 14.3 14.43
143 1430 0.0040 0.0110 2.73%0 1.2395 0.0086 2.5085 0.0109 0.0100 14.3 14.42
144 1440 0.0040 0.0110 2.7500 1.2481 0.0086 25194 0.0109 0.0100 14.3 14.42
Total Volume of Runoff* = 1,616,958 cu. ft.
Notes:

1. Total Runoff Volume is found by summing column (12) and multiplying by the time step, dt as follows:

V= SumQ xdt
V(cu.ft.) = SumQ(cu.ft/s) x dt{min.) x (60 s/min.)
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD

RUNOFF VOLUME CALCULATION

Project: City of Arlington - Edgecomb
Basin: East
Storm Event:  25-YEAR, 24-HOUR
Given:
Area = 236.67 acres
Pt = 3.20 inches
a = 10 min.
Te = 127.9 min.
PERVIOUS AREA IMPERVIOUS AREA
(interim Final Cover Area) {Roads)
Area = 94,67 acres Area = 142.00 acres
CN = 83 CN = 98 SUMMARY
s = 2,05 s = 0.20 Tek (hrs)=7.83
028 = 0.41 025 = 0.04 Te (min)=127.9
Qek(cfs) = 53.80
Compute: Runoff Hydrograph Vol (cf) = 1,951,476
Column {3) = SCS Type IA Rainfall Distribution
Column {4) = Col. (3) x Pt
Column (5) = Accumulated Sum of Col. {4)
Column (6) = {if P <= 0.28] = 0; Note, use PERVIOUS Area "S" value.
[ P > 0.28] = (Col.(5) - 0.28)"2/(Col.(5) + 0.88); Using the PERVIOUS Area "S" value.
Column (7) = Col.(6) of Present Time Step - Col.(6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "$" value,
Column (9) = Col.(8) of the present time step - Col.(8) of the previous time step.
Column (10) = ((PERVIOUS area / Totat area) x Col.(7)) + ((IMPERVIOUS area/ Tota! area) x Col.(9))
Colurn (11) = (60.5 x Col.(10) x Total Area) / 10 {dt = 10 minutes)
Routing Constant, w=dt/ {(2Tc+df) = 0.0376
Column (12) = Col.{12) of Previous Time Step + (w x [Col.(11) of Previous Time Step
+ Col.(11) of Present Time Step - (2 x Col.(12) of Previous Time Step)])
Pervious Area Impervious Area
1) @) 3) ) 5) (6) 4] @) ] (10} an (12)
Time Time Rainfall Incre- Accumu-  Accumu- incre- Accumu- Incre~ Total Instant design
increment distri- mental lated lated mental fated mental Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min. % of Pt in. in. in. in. in, in. in. cfs cfs
1 10 0.0040 0.0128 0.0128 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0128 0.0256 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0.0040 0.0128 0.0384 0.0000 .0.0000 0.0000 0.0000 0.0000 0.0 0.00
4 40 0.0040 0.0128 0.0512 0.0000 0.0000 0.0005 0.0005 0.0003 04 0.02
5 50 0.0040 0.0128 0.0640 0.0000 0.0000 0.0024 0.0019 0.0011 1.6 0.09
6 60 0.0040 0.0128 0.0768 0.0000 0.0000 0.0054 0.0030 0.0018 26 0.24
7 70 0.0040 0.0128 0.0896 0.0000 0.0000 0.0094 0.0040 0.0024 35 045
8 80 0.0040 0.0128 0.1024 0.0000 0.0000 0.0143 0.0049 0.0028 42 0.71
9 80 0.0040 0.0128 0.1452 0.0000 0.0000 0.0199 0.0056 0.0034 48 0.99
10 100 0.0040 0.0128 0.1280 0.0000 0.0000 0.0261 0.0062 0.0037 53 1.30
1" 110 0.0050 0.0160 0.1440 0.0000 0.0000 0.0347 0.0086 0.0051 73 1.68
12 120 0.0050 0.0160 0.1600 0.0000 0.0000 0.0439 0.0093 0.0056 8.0 213
13 130 0.0050 0.0160 0.1760 0.0000 0.0000 0.0539 0.0099 0.0060 85 259
14 140 0.0050 0.0160 0.1920 0.0000 0.0000 0.0643 0.0105 0.0063 9.0 3.05
15 150 0.0050 0.0160 0.2080 0.0000 0.0000 0.0753 0.0108 0.0066 9.4 3.52
16 160 0.0050 0.0160 0.2240 0.0000 0.0000 0.0866 0.0114 0.0068 9.8 3.97
17 170 0.0060 0.0192 0.2432 0.0000 0.0000 0.1008 0.0141 0.0085 121 4.50
18 180 0.0060 0.0192 0.2624 0.0000 0.0000 0.1153 0.0146 - 0.0087 125 5,09
19 180 0.0060 0.0192 0.2816 0.0000 0.0000 0.1303 0.0150 0.0090 129 5.66
20 200 0.0060 0.0192 0.3008 0.0000 0.0000 0.1457 0.0153 0.0092 13.2 6.21
21 210 0.0060 0.0192 0.3200 0.0000 0.0000 0.1613 0.0156 0.0094 134 6.75
22 220 0.0060 0.0192 0.3392  0.0000 0.0000 0.1772 0.0159 0.0095 13.7 7.26
23 230 0.0070 0.0224 0.3616 0.0000 0.0000 0.1961 0.0189 0.0113 16.2 7.84
24 240 0.0070 0.0224 0.3840 0.0000 0.0000 0.2152 0.0192 0.0115 16.5 8.47
25 250 0.0070 0.0224 0.4064 0.0000 0.0000 0.2346 0.0194 0.0116 16.7 9.08
26 260 0.0070 0.0224 0.4288 0.0002 0.0002 0.2542 0.0196 0.0119 17.0 2.67
27 270 0.0070 0.0224 0.4512 0.0008 0.00086 0.2741 0.0198 0.0122 17.4 10.23
28 280 0.0070 0.0224 0.4736 0.0019 0.0011 0.2941 0.0200 0.0125 17.8 10.79
29 290 0.0082 0.0262 0.4998 0.0038 0.0019 0.3178 0.0237 0.0149 214 11.45
30 300 0.0082 0.0262 0.5261 0.0063 0.0025 0.3416 0.0238 0.0153 219 12.22
31 310 0.0082 0.0262 0.5623 0.0093 0.0030 0.3656 0.0240 0.0156 224 12.96
32 320 0.0082 0.0262 0.5786 0.0129 0.0036 0.3898 0.0242 0.0159 228 13.69
33 330 0.0082 0.0262 0.6048 0.0170 0.0041 04141 0.0243 0.0162 232 14.39
34 340 0.0082 0.0262 0.6310 0.0216 0.0046 0.4386 0.0244 0.0165 238 15.07
35 350 0.0095 0.0304 0.6614 0.0276 0.0060 0.4670 0.0285 0.0195 279 15.88
36 360 0.0095 0.0304 0.6918 0.0342 0.0066 0.4956 0.0286 0.0198 284 16.80
37 370 0.0095 0.0304 0.7222 0.0414 0.0072 0.5244 0.0287 0.0201 288 17.69
38 380 0.0095 0.0304 0.7526 0.0492 0.0078 0.5532 0.0288 0.0204 292 18.54
39 390 0.0095 0.0304 07830 0.0576 0.0084 0.5822 0.0288 0.0207 29.7 19.36
40 400 0.0085 0.0304 0.8134 0.0665 0.0089 0.6112 0.0290 0.0210 30.0 20.16
41 410 0.0134 0.0429 0.8563 0.0800 0.0135 0.6523 0.0411 0.0300 43.0 21.38
42 420 0.0134 0.0429 0.8992 0.0944 0.0145 0.6935 0.0412 0.0305 437 23.04
43 430 0.0134 0.0429 0.9421 0.1099 0.0154 0.7349 0.0414 0.0310 444 24.62
44 440 0.0180 0.0576 0.9997 0.1320 0.0221 0.7908 0.0557 0.0423 60.5 26.71
45 450 0.0180 0.0576 1.0573 0.1556 0.0236 0.8465 0.0559 0.0430 6186 29.30
46 460 0.0340 0.1088 1.1661 0.2040 0.0484 0.9525 0.1060 0.0830 118.8 33.88
47 470 0.0540 0.1728 1.3389 0.2900 0.0860 1.12147 0.1692 0.1359 1946 43.12
48 480 0.0270 0.0864 1.4253 0.3367 0.0467 1.2066 0.0849 0.0696 99.7 50.95 Qpeak
49 490 0.0180 0.0576 1.4829 0.3680 0.0323 1.2633 0.0567 0.0469 67.2 53.39
50 500 0.0134 0.0429 1.5258 0.3937 0.0247 1.3055 0.0422 0.0352 50.4 53.80
51 510 0.0134 0.0429 1.5686 0.4188 0.0252 1.3478 0.0423 0.0354 50.7 53.56
52 520 0.0134 0.0429 1.6115 0.4445 0.0256 1.3901 0.0423 0.0356 51.0 53.35
53 530 0.0088 0.0282 1.6397 0.4615 0.0171 1.4179 0.0278 0.0235 337 52,52
54 540 0.0088 0.0282 1.6678 0.4788 0.0173 1.4457 0.0278 0.0236 338 51.11
55 550 0.0088 0.0282 1.6960 0.4962 0.0174 14736 0.0278 0.0237 33.¢ 49.81
56 560 0.0088 0.0282 1.7242 0.5139 0.0176 1.5013 0.0278 0.0237 34.0 48.62
57 570 0.0088 0.0282 1.7523 0.5317 0.0178 1.5292 0.0278 0.0238 341 47.52
58 580 0.0088 0.0282 1.7805 0.5496 0.0180 1.5570 0.0278 0.0239 34.2 46,51
59 590 0.0088 0.0282 1.8086 0.5678 0.0181 1.5849 0.0279 0.0240 343 45.59
80 600 0.0088 0.0282 1.8368 0.5861 0.0183 1.6127 0.0279 0.0240 344 44.75
61 610 0.0088 0.0282 1.8650 0.6045 0.0185 1.6406 0.0279 0.0241 345 43.97
62 620 0.0088 0.0282 1.8931 0.6231 0.0186 1.6685 0.0279 0.0242 34.6 43.27
63 830 0.0088 0.0282 1.9213 0.6419 0.0188 1.6964 0.0279 0.0242 347 42.62
64 840 0.0088 0.0282 1.9494 0.6608 0.0189 1.7243 0.0279 0.0243 348 42.03
65 850 0.0072 0.0230 1.9725 0.6764 0.0156 1.7471 0.0228 0.0199 285 4125
66 660 0.0072 0.0230 1.9955 0.6921 0.0157 1.7699 0.0228 0.0200 286 40.29
67 670 0.0072 0.0230 2.01886 0.7078 0.0158 1.7928 0.0228 0.0200 286 39.41
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area impervious Area
(1) ) (3) 4) ) (6) 7) 8) 9 (10) (11) (12)

Time Time Rainfalt Incre- Accumu-  Accumu- incre- Accumu- incre- Total instant design

Increment distri- mental lated lated mental lated mental Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in. in. in. cfs cfs
68 680 0.0072 0.0230 2.0416 0.7237 0.0159 1.8156 0.0228 0.0200 287 38.61
69 690 0.0072 0.0230 2.0646 0.7396 0.0159 1.8384 0.0228 0.0201 2838 37.86
70 700 0.0072 0.0230 2.0877 0.7557 0.0160 1.8613 0.0228 0.0201 288 37.18
71 710 0.0072 0.0230 24107 0.7718 0.0161 1.8841 0.0229 0.0202 28.9 36.556
72 720 0.0072 0.0230 2.1338 0.7880 0.0162 1.9070 0.0229 0.0202 289 35.98
73 730 0.0072 0.0230 2.1568 0.8043 0.0163 1.9299 0.0229 0.0202 290 3545
74 740 0.0072 0.0230 2.1798 0.8207 0.0164 1.9527 0.0229 0.0203 29.0 34.96
7% 750 0.0072 0.0230 22029 0.8371 0.0165 1.9766 0.0229 0.0203 294 34.52
76 760 0.0072 0.0230 22259 0.8536 0.0165 1.9985 0.0229 0.0203 291 341
77 770 0.0057 0.0182 2.2442 0.8668 0.0131 2.0166 0.0181 0.0161 234 33.51
78 780 0.0057 0.0182 22624 0.8800 0.0132 20347 0.0181 0.0161 231 32,72
79 790 0.0057 00182 2.2806 0.8932 0.0132 2,0528 0.0181 0.0162 23.1 32.00
80 800 0.0057 0.0182 2.2989 0.9065 0.0133 2.0709 0.0181 0.0162 232 31.33
81 810 0.0057 0.0182 23171 0.9198 0.0133 2.0890 0.0181 0.0162 232 30.72
82 820 0.0057 0.0182 2.3354 0.9332 0.0134 2.1071 0.0181 0.0162 232 30.16
83 830 0.0057 0.0182 2.3536 0.9466 0.0134 21253 0.0181 0.0162 233 29.64
84 840 0.0057 0.0182 23718 0.9601 0.0135 2.1434 0.0181 0.0163 233 29.16
85 850 0.0057 0.0182 2.3901 0.9736 0.0135 2.1615 0.0181 0.0163 233 2871
86 860 0.0057 0.0182 2.4083 0.9871 0.0135 21796 0.0181 0.0163 233 28.31
87 870 0.0057 0.0182 2.4266 1.0007 0.0136 21977 0.0181 0.0163 234 27.93
88 880 0.0057 0.0182 24448 1.0143 0.0136 22159 0.0181 0.0163 234 27.59
89 890 0.0050 0.0160 24608 1.0263 0.0120 22318 0.0159 0.0143 205 27147
90 900 0.0050 0.0160 24768 1.0383 0.0120 22477 0.0159 0.0144 205 26.67
91 910 0.0050 0.0160 2.4928 1.0504 0.0121 22636 0.0159 0.0144 206 26.21
92 920 0.0050 0.0160 25088 1.0625 0.0121 22795 0.0159 0.0144 206 25.78
93 930 0.0050 0.0160 25248 1.0746 0.0121 22954 0.0159 0.0144 206 25.39
94 940 0.0050 0.0160 25408 1.0867 0.0121 2313 0.0159 0.0144 20.6 25.03
95 950 0.0050 0.0160 2.5568 1.0989 0.0122 23272 0.0159 0.0144 206 24.70
96 960 0.0050 0.0160 25728 11111 0.0122 23431 0.0159 0.0144 20.7 24.40
97 970 0.0050 0.0160 2.5888 1.1233 0.0122 2.3560 0.0159 0.0144 207 2412
98 980 0.0050 0.0160 2.6048 1.1356 0.0123 2.3749 0.0159 0.0145 207 23.86
99 990 0.0050 0.0160 26208 1.1479 0.0123 2.3909 0.0159 0.0145 20.7 23.62
100 1000 0.0050 0.0160 2.6368 1.1602 0.0123 2.4068 0.0159 0.0145 20.7 2340
101 1010 0.0040 0.0128 .2.6498 1.1701 0.0099 24195 0.0127 0.0116 16.6 23.05
102 1020 0.0040 0.0128 2.6624 1.1800 0.0009 24322 0.0127 0.0116 16.6 2256
103 1030 0.0040 0.0128 26752 1.1899 0.0099 2.4450 0.0127 0.0116 16.6 22.11
104 1040 0.0040 0.0128 2.6880 1.1998 0.0099 24577 0.0127 0.01186 16.6 21.70
105 1050 0.0040 0.0128 2.7008 1.2097 0.0099 24704 0.0127 0.0116 16.6 21.32
106 1060 0.0040 0.0128 27136 1.2197 0.0100 2.4832 0.0127 0.0118 16.6 20.97
107 1070 0.0040 0.0128 27264 1.2297 0.0100 24959 0.0127 0.0116 16.7 20.64
108 1080 0.0040 0.0128 27392 1.2396 0.0100 2.5087 0.0127 0.0116 16.7 20.34
109 1090 0.0040 0.0128 2.7520 1.2497 0.0100 25214 0.0127 0.0116 16.7 20.06
110 1100 0.0040 0.0128 27648 1.2597 0.0100 25341 0.0127 0.0117 16.7 19.81
111 1110 0.0040 0.0128 27776 1.2697 0.0100 25469 0.0127 0.0117 16.7 19.57
112 1120 0.0040 0.0128 2.7904 1.2798 0.0101 25596 0.0127 0.0117 16.7 19.36
113 1130 0.0040 0.0128 2.8032 1.2898 0.0101 25723 0.0127 0.0117 16.7 19.16
114 1140 0.0040 0.0128 2.8160 1.2999 0.0101 25851 0.0127 0.0117 16.7 18,98
115 1150 0.0040 0.0128 2.8288 1.3100 0.0101 25978 0.0127 0.0117 16.7 18.81
116 1160 0.0040 0.0128 28416 1.3201 0.0101 2.6106 0.0127 0.0117 16.7 18.65
117 1170 0.0040 0.0128 2.8544 1.3303 0.0101 26233 0.0127 0.0117 16.7 18.51
118 1180 0.0040 0.0128 2.8672 1.3404 0.0101 2.6360 0.0127 0.0117 16.8 18.37
119 1190 0.0040 0.0128 2.8800 1.3506 0.0102 2.6488 0.0127 0.0117 16.8 18.25
120 1200 0.0040 0.0128 2.8928 1.3608 0.0102 26615 0.0127 0.0117 16.8 18.14
121 1210 0.0040 0.0128 2.9056 1.3710 0.0102 26743 0.0127 0.0117 16.8 18.04
122 1220 0.0040 0.0128 2.9184 1.3812 0.0102 2.6870 0.0127 0.0117 16.8 17.95
123 1230 0.0040 0.0128 29312 1.3914 0.0102 2.6998 0.0127 0.0117 16.8 17.86
124 1240 0.0040 0.0128 2.9440 1.4016 0.0102 2.71125 0.0127 0.0117 16.8 17.78
125 1250 0.0040 0.0128 2.9568 14119 0.0103 27253 0.0127 0.0117 16.8 17.71
126 1260 0.0040 0.0128 2.9696 1.4221 0.0103 2.7380 0.0127 0.0118 16.8 17.64
127 1270 0.0040 0.0128 2.9824 1.4324 0.0103 2.7507 0.0127 0.0118 16.8 17.58
128 1280 0.0040 0.0128 2.9952 1.4427 0.0103 2.7635 0.0127 0.0118 16.8 17.52
129 1290 0.0040 0.0128 3.0080 1.4530 0.0103 27762 0.0127 0.0118 16.9 17.47
130 1300 0.0040 0.0128 3.0208 1.4633 0.0103 2.7890 0.0127 0.0118 16.9 17.43
131 1310 0.0040 0.0128 3.0336 1.4737 0.0103 2.8017 0.0127 0.0118 16.9 17.39
132 1320 0.0040 0.0128 3.0464 1.4840 0.0103 28145 0.0127 0.0118 16.9 17.35
133 1330 0.0040 0.0128 3.0592 1.4944 0.0104 28272 0.0127 0.0118 16.9 17.31
134 1340 0.0040 0.0128 3.0720 1.5047 0.0104 2.8400 0.0127 0.0118 16.9 17.28
135 1350 0.0040 0.0128 3.0848 1.5151 0.0104 2.8527 0.0127 0.0118 16.9 17.25
136 1360 0.0040 0.0128 3.0976 1.5255 0.0104 2.8655 0.0127 0.0118 16.9 17.23
137 1370 0.0040 0.0128 3.1104 1.5359 0.0104 2.8782 0.0128 0.0118 16.9 17.20
138 1380 0.0040 0.0128 3.1232 1.5464 0.0104 2.8910 0.0128 0.0118 16.9 17.18
1398 1390 0.0040 0.0128 3.1360 1.5568 0.0104 2,9037 0.0128 0.0118 16.9 17.16
140 1400 0.0040 0.0128 3.1488 1.5673 0.0105 29165 0.0128 0.0118 16.9 17.14
141 1410 0.0040 0.0128 3.1616 1.5777 0.0105 2,9202 0.0128 0.0118 16.9 17.13
142 1420 0.0040 0.0128 3.1744 1.5882 0.0105 2.9420 0.0128 0.0118 17.0 17.42
143 1430 0.0040 0.0128 3.1872 1.5987 0.0105 2.9547 0.0128 0.0118 17.0 17.10
144 1440 0.0040 0.0128 3.2000 1.6092 0.0105 2.9675 0.0128 0.0119 17.0 17.09
Totat Volume of Runoff* = 1,851476 cu. ft.
Notes:

1. Total Runoff Volume is found by summing column (12} and multiplying by the time step, dt as follows:

K\Cedar Hills - Area §\Phase IVC:

V=SumQ x dt

V(cu.ft) = SumQ(cu.ft/s) x di{min.) x (60 s/min.)

JH

EAST Basin Type 1A storm.xs
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION
Project: City of Arlington - Edgecomb
Basin: East
Storm Event:  200-YEAR, 24-HOUR
Given:
Area = 236.67 acres
Pt = 3.75 inches
da = 10 min.
Tc = 127.9 min.
PERVIOUS AREA IMPERVIOUS AREA
(Interim Final Cover Area) (Roads)
Area = 94.67 acres Area = 142.00 acres
CN = 83 CN = 98 SUMMARY
s = 205 s = 0.20 Tpk (hrs)=7.83
028 = 0.41 028 = 0.04 Te (min)=127.9
Quk(cfs) = 6579
Compute: Runoff Hydrograph Vol {cf) = 2,367,561
Column (3) = SCS Type IA Rainfall Distribution
Column (4) = Col. (3) x Pt
Column (5) = Accumulated Sum of Col. (4)
Column (6) = [tf P <= 0.25] = 0; Note, use PERVIOUS Area "3" value.
[if P> 0.28] = (Col.(5) - 0.28)*2/(Col.(5) + 0.8S); Using the PERVIOUS Area "S" value,
Column (7} = Col.{6) of Present Time Step - Col.{6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "S” value.
Column (9) = Col.(8) of the present time step - Col.(8) of the previous time step.
Column (10) = ({PERVIOUS area/ Total area) x Col{7)) + (IMPERVIOUS area/ Total area) x Col.(9))
Column (11) = {60.5 x Col.(10) x Total Area) / 10 (dt = 10 minutes)
Routing Constant, w=dt/ (2Tc +dt) = 0.0376
Column (12) = Col.(12) of Previous Time Step + (w x [Col.{11) of Previous Time Step
+ Col(11) of Present Time Step - (2 x Col.(12) of Previous Time Step)))
Pervious Area impervious Area
) 2) (3) 4) ©) (6) 7) (8) ©) (10) (11 (12)
Time Time Rainfalt Incre~ Accumu-  Accumu- incre~ Accumu- incre- Totat Instant design
increment distri- mental lated jated mental tated mental Runoff hydro- hydro-
bution Rainfall Rainfalt Runoff Runoff Runoff Runoff graph graph
min. % of Pt in. in. in. in. in. in. in, cfs cfs
1 10 0.0040 0.0150 0.0150 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0150 0.0300 0.0000 0.0000 0.0000 0.0000 0.0000 00 0.00
3 30 0.0040 0.0150 0.0450 0.0000 0.0000 0.0001 0.0001 0.0001 0.1 0.00
4 40 0.0040 0.0150 0.0600 0.0000 0.0000 0.0016 0.0016 0.0009 13 0.06
5 50 0.0040 0.0150 0.0750 0.0000 0.0000 0.0049 0.0033 0.0020 28 0.21
6 €0 0.0040 0.0150 0.0800 0.0000 0.0000 0.0096 0.0046 0.0028 40 0.45
7 70 0.0040 0.0150 0.1050 0.0000 0.0000 0.0154 0.0058 0.0035 5.0 0.75
8 80 0.0040 0.0150 0.1200 0.0000 0.0000 0.0221 0.0068 0.0041 58 1.10
9 80 0.0040 0.0150 0.1350 0.0000 0.0000 0.0297 0.0076 0.0046 85 148
10 100 0.0040 0.0150 0.1500 0.0000 0.0000 0.0381 0.0083 0.0050 74 1.89
11 10 0.0050 0.0188 0.1688 0.0000 0.0000 0.0493 0.0112 0.0067 97 238
12 120 0.0050 0.0188 0.1875 0.0000 0.0000 0.0613 0.0120 0.0072 10.3 2.95
13 130 0.0050 0.0188 0.2063 0.0000 0.0000 0.0741 0.0127 0.0076 10.9 3.53
14 140 0.0050 0.0188 0.2250 0.0000 0.0000 0.0874 0.0133 0.0080 114 4.10
15 150 0.0050 0.0188 0.2438 0.0000 0.0000 0.1012 0.0138 0.0083 1.9 467
16 160 0.0050 0.0188 0.2625 0.0000 0.0000 0.1154 0.0142 0.0085 122 523
17 170 0.0060 0.0225 0.2850 0.0000 0.0000 0.1330 0.01786 0.0108 16.1 5.86
18 180 0.0060 0.0225 0.3075 0.0000 0.0000 0.1511 0.0181 0.0108 155 6.57
19 190 0.0060 0.0225 0.3300 0.0000 0.0000 0.1695 0.0185 0.0111 15.9 7.26
20 200 0.0060 0.0225 0.3525 0.0000 0.0000 0.1884 0.0188 0.0113 16.2 7.92
21 210 0.0060 0.0225 0.3750 0.0000 0.0000 0.2075 0.0191 0.0115 164 8.55
22 220 0.0060 0.0225 0.3975 0.0000 0.0000 0.2269 0.0194 0.0116 16.7 8.15
23 230 0.0070 0.0263 0.4238 0.0001 0.0001 0.2498 0.0229 0.0138 19.8 8.83
24 240 0.0070 0.0263 0.4500 0.0008 0.0007 0.2730 0.0232 0.0142 203 10.60
25 250 0.0070 0.0263 0.4763 0.0021 0.0013 0.2965 0.0235 0.0146 209 11.35
26 260 0.0070 0.0263 0.5025 0.0040 0.0019 0.3202 0.0237 0.0150 215 12.09
27 270 0.0070 0.0263 0.5288 0.0065 0.0025 0.3440 0.0239 0.0153 220 12.82
28 280 0.0070 0.0263 0.5550 0.0096 0.0031 0.3681 0.0241 0.0157 224 13.52
29 200 0.0082 0.0308 0.5858 0.0138 0.0043 0.3965 0.0284 0.0187 268 14.36
30 300 0.0082 0.0308 0.6165 0.0190 0.0050 0.4250 0.0286 0.0191 274 15.32
31 310 0.0082 0.0308 0.6473 0.0247 0.0057 0.4537 0.0287 0.0195 280 16.25
32 320 0.0082 0.0308 0.6780 0.0311 0.0064 0.4826 0.0289 0.0199 285 17.15
33 330 0.0082 0.0308 0.7088 0.0381 0.0070 0.5116 0.0290 0.0202 28.9 18.02
34 340 0.0082 0.0308 0.7395 0.0458 0.0076 0.5407 0.0291 0.0205 294 18.86
35 350 0.0095 0.0356 0.7751 0.0553 0.0096 0.5746 0.0339 0.0242 346 19.85
36 360 0.0095 0.0356 0.8108 0.0657 0.0103 0.6086 0.0340 0.0245 351 20.98
37 370 0.0095 0.0356 0.8464 0.0768 0.0111 0.6427 0.0341 0.0249 35.6 22,06
38 380 0.0095 0.0356 0.8820 0.0885 0.0118 0.6769 0.0342 0.0252 36.1 2310
39 390 0.0095 0.0356 0.9176 0.1010 0.0124 0.7113 0.0343 0.0256 36.6 24.10
40 400 0.0095 0.0356 0.9533 0.1140 0.0131 0.7457 0.0344 0.0259 37.0 25.06
41 410 0.0134 0.0503 1.0035 0.1335 0.0195 0.7943 0.0486 0.0370 529 26.56
42 420 0.0134 0.0503 1.0538 0.1541 0.0208 0.8431 0.0488 0.0375 537 2857
43 430 0.0134 0.0503 1.1040 0.1758 0.0217 0.8920 0.0489 0.0380 54.4 30.49
44 440 0.0180 0.0675 1.1715 0.2066 0.0308 0.9578 0.0658 0.0518 74.2 33.03
45 450 0.0180 0.0675 1.2390 0.2390 0.0325 1.0238 0.0660 0.0526 75.3 36.17
46 460 0.0340 0.1275 1.3665 0.3047 0.0656 1.1488 0.1250 0.1013 145.0 4174
47 470 0.0540 0.2025 1.5690 0.4190 0.1144 1.3481 0.1993 0.1653 236.7 52.86
48 480 0.0270 0.1013 1.6703 0.4803 0.0612 1.4481 0.0999 0.0844 120.9 62.43 Qpeak
49 490 0.0180 0.0675 1.7378 0.5224 0.0422 1.5148 0.0667 0.0569 81.4 65.35
50 500 0.0134 0.0503 1.7880 0.5545 0.0320 1.5644 0.0497 0.0426 61.0 65.79
51 510 0.0134 0.0503 1.8383 0.5870 0.0326 1.6142 0.0497 0.0429 614 65.44
52 520 0.0134 0.0503 1.8885 0.6201 0.0331 1.6639 0.0497 0.0431 61.7 65.15
53 530 0.0088 0.0330 1.9215 0.6420 0.0220 1.6966 0.0327 0.0284 407 64.10
54 540 0.0088 0.0330 1.9545 0.6642 0.0222 1.7293 0.0327 0.0285 40.8 62.34
85 550 0.0088 0.0330 1.9875 0.6866 0.0224 1.7620 0.0327 0.0286 409 60.72
56 560 0.0088 0.0330 2.0205 0.7092 0.0226 1.7947 0.0327 0.0287 410 59.23
57 570 0.0088 0.0330 2.0535 0.7319 0.0228 1.8274 0.0327 0.0287 411 57.87
58 580 0.0088 0.0330 2.0865 0.7549 0.0229 1.8601 0.0327 0.0288 412 56.61
59 590 0.0088 0.0330 2.1195 0.7780 0.0231 1.8928 0.0327 0.0289 41.4 5546
80 600 0.0088 0.0330 21525 0.8012 0.0233 1.9256 0.0327 0.0290 415 54.40
61 610 0.0088 0.0330 2.1855 0.8247 0.0235 1.9583 0.0327 0.0290 416 5343
62 620 0.0088 0.0330 22185 0.8483 0.0236 1.9911 0.0328 0.0291 417 52.54
63 630 0.0088 0.0330 2.2515 0.8721 0.0238 2.0238 0.0328 0.0292 418 51.73
64 640 0.0088 0.0330 2.2845 0.8960 0.0238 2.0566 0.0328 0.0292 419 50.98
65 650 0.0072 0.0270 23115 0.9157 0.0197 2.0834 0.0268 0.0240 343 50.01
66 660 0.0072 0.0270 23385 0.9355 0.0188 2.1103 0.0268 0.0240 34.4 48.83
67 670 0.0072 0.0270 2.3655 0.9554 0.0199 2.1371 0.0268 0.0240 344 41.75

Ki\Cedar Hills - Area S\Phase IVC:

H EAST Basin Type 1A stoam.xis
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area Impervious Area
m (2} 3) 4) ) (6) (] 8) ) {10) (11} (12)

Time Time Rainfall Incre- Accumu-  Accumu~ incre- Accumu- Incre- Total Instant design

increment distri- mental lated tated mental lated mental Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in, in. in. cfs cfs
68 680 0.0072 0.0270 2.3925 0.9754 0.0200 2.1639 0.0268 0.0241 345 46.75
89 680 0.0072 0.0270 24195 0.9954 0.0201 2.1907 0.0268 0.0241 345 45.83
70 700 0.0072 0.0270 24465 1.0156 0.0202 22176 0.0268 0.0242 3485 44.98
71 710 0.0072 0.0270 24735 1.0359 0.0203 22444 0.0268 0.0242 347 44.20
72 720 0.0072 0.0270 2.5005 1.0562 0.0203 22712 0.0268 0.0242 347 43.49
73 730 0.0072 0.0270 25275 1.0766 0.0204 22981 0.0268 0.0243 348 4283
74 740 0.0072 0.0270 2.5545 1.0972 0.0205 23249 0.0268 0.0243 348 42.22
75 750 0.0072 0.0270 2.5815 1.1178 0.0206 2.3518 0.0268 0.0243 34.9 41.67
76 760 0.0072 0.0270 2.6085 1.1384 0.0207 23786 0.0269 0.0244 349 4116
77 770 0.0057 0.0214 26299 1.1549 0.0184 2.3999 0.0213 0.0193 277 4042
78 780 0.0057 0.0214 26513 11713 0.0165 24212 0.0213 0.0193 277 39.46
79 790 0.0057 0.0214 26726 1.1879 0.0165 24424 0.0213 0.0194 277 38.57
80 800 0.0057 0.0214 2.6940 1.2044 0.0166 24637 0.0213 0.0194 278 37.76
81 810 0.0057 0.0214 2.7154 1.2211 0.0166 24849 0.0213 0.0194 278 37.01
82 820 0.0057 0.0214 27368 1.2377 0.0167 25062 0.0213 0.0194 278 36.32
83 830 0.0057 0.0214 2.7581 1.2544 0.0167 25275 0.0213 0.0194 27.8 35.68
84 840 0.0057 0.0214 27795 12712 0.0168 2.5488 0.0213 0.0195 279 35.09
85 850 0.0057 0.0214 2.8009 1.2880 0.0168 25700 0.0213 0.0195 279 34.55
86 860 0.0057 0.0214 2.8223 1.3048 0.0168 25913 0.0213 0.0195 279 34.05
a7 870 0.0057 0.0214 2.8436 13217 0.0169 26126 0.0213 0.0195 280 33.59
88 880 0.0057 0.0214 2.8650 1.3387 0.0169 2,6339 0.0213 0.0195 280 33.17
89 890 0.0050 0.0188 2.8838 1.3536 0.0149 26525 0.0187 0.0172 246 32.65
90 800 0.0050 0.0188 2.9025 1.3685 0.0149 26712 0.0187 0.0172 246 32.04
91 910 0.0050 0.0188 29213 1.3834 0.0150 26898 0.0187 0.0172 246 31.48
92 920 0.0050 0.0188 2.9400 1.3984 0.0150 2.7085 0.0187 0.0172 246 30.96
93 930 0.0050 0.0188 2.9588 1.4134 0.0150 27272 0.0187 0.0172 24.6 30.49
94 940 0.0050 0.0188 29775 1.4285 0.0150 2.7459 0.0187 0.0172 247 30.05
95 950 0.0050 0.0188 29963 1.4435 0.0151 2.7645 0.0187 0.0172 247 20,64
96 960 0.0050 0.0188 3.0150 1.4587 0.0151 2.7832 0.0187 0.0172 247 2927
97 970 0.0050 0.0188 3.0338 1.4738 0.0151 2.8019 0.0187 0.0173 247 28.92
98 980 0.0050 0.0188 3.0525 1.4889 0.0152 2.8206 0.0187 0.0173 247 2861
99 990 0.0050 0.0188 3.0713 1.5041 0.0152 2.8392 0.0187 0.0173 247 2832
100 1000 0.0050 0.0188 3.0000 1.5194 0.0152 2.8579 0.0187 0.0173 24.8 28.05
101 1010 0.0040 0.0150 3.1050 15315 0.0122 28728 0.0149 0.0138 19.8 27.61
102 1020 0.0040 0.0150 3.1200 1.5438 0.0122 2.8878 0.0149 0.0138 19.8 27.03
103 1030 0.0040 0.0150 3.1350 1.5560 0.0122 2.9027 0.0149 0.0139 19.8 2649
104 1040 0.0040 0.0150 3.1500 1.5682 0.0122 29177 0.0149 0.0139 19.9 25.99
105 1050 0.0040 0.0150 3.1650 1.5805 0.0123 2.9326 0.0149 0.0139 19.9 2553
106 1060 0.0040 0.0150 3.1800 1.5928 0.0123 2.9476 0.0149 0.0139 19.9 25.10
107 1070 0.0040 0.0150 3.1950 1.6051 0.0123 2.9625 0.0149 0.0139 19.9 2471
108 1080 0.0040 0.0150 3.2100 1.6174 0.0123 29774 0.0149 0.0139 19.9 24.35
109 1090 0.0040 0.0150 3.2250 1.6297 0.0123 2.9924 0.0149 0.0139 19.9 24.01
110 1100 0.0040 0.0150 3.2400 1.6421 0.0123 3.0073 0.0149 0.0139 19.9 23.70
1 1110 0.0040 0.0150 3.2550 1.6544 0.0124 3.0223 0.0149 0.0139 19.9 2342
12 1120 0.0040 0.0150 3.2700 1.6668 0.0124 3.0372 0.0149 0.0139 19.9 23.15
113 1130 0.0040 0.0150 3.2850 1.6792 0.0124 3.0522 0.0149 0.0139 19.9 22.91
114 1140 0.0040 0.0150 3.3000 1.6916 0.0124 3.0671 0.0149 0.0139 20.0 2289
118 1150 0.0040 0.0150 33150 1.7041 0.0124 3.0821 0.0149 0.0139 200 2248
116 1160 0.0040 0.0150 3.3300 1.7165 0.0124 3.0970 0.0148 0.0139 200 2229
117 1170 0.0040 0.0150 3.3450 1.7290 0.0125 3.1120 0.0149 0.0140 20.0 2212
118 1180 0.0040 0.0150 3.3600 1.7414 0.0125 3.1269 0.0149 0.0140 20.0 21.96
119 1190 0.0040 0.0150 3.3750 1.7539 0.0125 3.1419 0.0149 0.0140 20.0 2181
120 1200 0.0040 0.0150 3.3800 1.7664 0.0125 3.1568 0.0150 0.0140 200 2167
121 1210 0.0040 0.0150 3.4050 1.7789 0.0125 3.1718 0.0150 0.0140 20.0 21.55
122 1220 0.0040 0.0150 3.4200 1.7915 0.0125 3.1867 0.0150 0.0140 20.0 2143
123 1230 0.0040 0.0150 34350 1.8040 0.0125 32017 0.0150 0.0140 20.0 21.33
124 1240 0.0040 0.0150 3.4500 1.8166 0.0126 32166 0.0150 0.0140 20.0 2123
125 1250 0.0040 0.0150 3.4850 1.8292 0.0126 32316 0.0150 0.0140 20.0 21.14
126 1260 0.0040 0.0150 3.4800 1.8418 0.0126 3.2465 0.0150 0.0140 201 21.06
127 1270 0.0040 0.0150 3.4950 1.8544 0.0126 3.2615 0.0150 0.0140 201 20.98
128 1280 0.0040 0.0150 3.5100 1.8670 0.0126 3.2764 0.0150 0.0140 20.1 20,82
128 1290 0.0040 0.0150 3.5250 1.8796 0.0126 3.2914 0.0150 0.0140 20.1 2085
130 1300 0.0040 0.0150 3.5400 1.8923 0.0126 3.3063 0.0150 0.0140 201 20.80
131 1310 0.0040 0.0150 3.5550 1.9049 0.0127 3.3213 0.0150 0.0140 2041 20.74
132 1320 0.0040 0.0150 3.5700 1.9176 0.0127 3.3363 0.0150 0.0140 2041 20.69
133 1330 0.0040 0.0150 3.5850 1.9303 0.0127 3.3512 0.0150 0.0140 20.1 20.65
134 1340 0.0040 0.0150 3.6000 1.9430 0.0127 3.3662 0.0150 0.0141 20.4 2061
135 1350 0.0040 0.0150 3.6150 1.9557 0.0127 3.3811 0.0150 0.0141 204 2057
136 1360 0.0040 0.0150 3.6300 1.9684 0.0127 3.3961 0.0150 0.0141 201 20.54
137 1370 0.0040 0.0150 3.6450 1.9812 0.0127 3.4110 0.0150 0.0141 2041 2051
138 1380 0.0040 0.0150 3.6600 1.8939 0.0128 3.4260 0.0150 0.0141 20.2 20.48
139 1380 0.0040 0.0150 3.6750 2.0067 0.0128 3.4410 0.0150 0.0141 202 2046
140 1400 0.0040 0.0150 3.6900 20195 0.0128 3.4559 0.0150 0.0141 20.2 20.44
141 1410 0.0040 0.0150 3.7050 2.0322 0.0128 3.4709 0.0150 0.0141 202 20.42
142 1420 0.0040 0.0150 3.7200 2.0450 0.0128 3.4858 0.0150 0.0141 202 20.40
143 1430 0.0040 0.0150 3.7350 2.0579 0.0128 3.5008 0.0150 0.0141 202 2038
144 1440 0.0040 0.0150 3.7500 2.0707 0.0128 35157 0.0150 0.0141 202 2037
Total Volume of Runoff* = 2,367,561 cu.ft.
Notes: '

1. Total Runoff Volume is found by surnming column (12) and multiplying by the time step, dt as follows:

V= SumQ x dt
V{cuft.) = SumQcu.ft/s) x dt{min.) x (60 s/min.)

K:\Cedar Hills - Area S\Phase IVIC: i JH
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ATTACHMENT 4
Time of Concentration
And
SBUH results for West/Southwest section of Edgecomb Basin



aa
Ahhals

TAMGE Panans

AL

LN

A L T

: 5

ST

Edgecomb
Arlington

0 120240 Feet
]

115,472 82304
Meters

A

i Iy

"~

B AREA = 236,67 ACRES 9

Pipe_network_0401 ™

Unspocified g

CMP Cor Metal
Concrete

Ductal lron

HDPE Smocth  Watersheds WS4
PVC Smooth 15 Broadway
Pardarated HOPE 5% Butler East

¢ Perorated PVC Butler West

Steel Centennial Trail

HOPE Corrugated ™ Foads Division Main

Edgacamb

% Haller Park

Seventh Day Adventist
Tabeott

Litilities

Wast




22 [y

City of Arlington

Edgecomb
Time of Concentration
West Basin 1
Calculate Time of Concentration (Tc)
Tc = Sum(Tt)
Where:
Tt = travel time (min) = L (for shallow concentrated flow or channel flow)
' (60xV)
Tt = travel time (min)= 0.42(nL)°®  (for sheet flow)
o N0E o 0F
(P2)"(s0)
Where:
V = avg. velocity (ft/s) = V = k(s,)>®
k = time of concentration velocity factor (ft/s)
L = flow length (ft)
n, = sheet flow Manning’s effective roughness coefficient
P, = 2-year, 24-hour rainfall (in)
S, = slope of hydraulic grade line (land slope, ft/ft)
L ks/c A Ng P2 So Tt

(ft) (fps) (fuft) (min)
a - sheet (surface flow) 0 NA NA 0.15 1.8 0.003 0.0
b - culvert (pipe) 1,390 42 4.2 NA NA 0.010 5.5
¢ - shallow (pond) 0 11 1.1 NA NA 0.010 0.0
d - channel (stream/ditch) 3,550 17 0.9 NA NA 0.003 63.5
Total (Tc) ‘ 69.1
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION
Project: City of Arlington - Edgecomb
Basin: West
Storm Event:  2-YBAR, 24-HOUR
Given:
Area = 99.59 acres
Pt = 1.80 inches
da = 10 min.
Te = $9.1 min.
PERVIOUS AREA IMPERVIOUS AREA
(Interim Final Cover Area) (Roads)
Area = 39.84 acres Area = 59.75 acres
CN = 81 CN = 98 SUMMARY
s = 235 s = 0.20 Tpk (hrs)=7.83
025 = 047 028 = 0.04 Te (min)=69.1
Qex(cfs) = 13.85
Ci Runoff H p Vol (cf) = 396,704
Column (3) = SCS Type IA Rainfalt Distribution
Column (4) = Col. (3) x Pt
Column (5) = Accumulated Sum of Col. {(4)
Column (6) = [If P <= 0.2S] = 0; Note, use PERVIOUS Area "S" value.
[f P > 0.28] = (Col.(5) - 0.28)"2/(Col.(5) + 0.8S); Using the PERVIOUS Area "S" value.
Column (7) = Col.(6) of Present Time Step - Col.{6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "$” value.
Column (8) = Col.{8) of the present time step - Col.(8) of the previous time step.
Column (10) = {(PERVIOUS area/ Total area) x Col.(7)) + ((IMPERVIOUS area/ Tota! area) x Col.(9))
Column (11) = {60.5 x Col.(10) x Total Area) / 10 (dt = 10 minutes)
Routing Constant, w=dt/ (2Tc+dt) = 0.0675
Column (12) = Col.(12) of Previous Time Step + (w x [Col.(11) of Previous Time Step
+ Col.(11) of Present Time Step - (2 x Col.(12) of Previous Time Step)))
Pervious Area Impervious Area
(1) 2) 3) “) ) (6) 7) ) 9) (10) 1 (12)
Time Time Rainfall Incre- Accurnu-  Accumu- Incre-  Accumu- Incre- Totat Instant design
Increment distri- mental lated fated mental lated mentat Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min, % of Pt in. in. in. in. in. in. in, cfs ofs
1 10 0.0040 0.0072 0.0072 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0072 0.0144 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0.0040 0.0072 0.0216 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
4 40 0.0040 0.0072 0.0288 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
5 50 0.0040 0.0072 0.0360 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
6 60 0.0040 0.0072 0.0432 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
7 70 0.0040 0.0072 0.0504 0.0000 0.0000 0.0004 0.0004 0.0002 0.1 0.01
8 80 0.0040 0.0072 0.0576 0.0000 0.0000 0.0013 0.0008 0.0005 0.3 0.04
9 80 0.0040 0.0072 0.0648 0.0000 0.0000 0.0025 0.0012 0.0007 0.5 0.08
10 100 0.0040 0.0072 0.0720 0.0000 0.0000 0.0041 0.0016 0.0010 06 0.14
" 110 0.0050 0.0090 0.0810 0.0000 0.0000 0.0066 0.0025 0.0015 09 0.22
12 120 0.0050 0.0080 0.0800 0.0000 0.0000 0.0096 0.0029 0.0018 1.1 0.33
13 130 0.0050 0.0090 0.0890 0.0000 0.0000 0.0129 0.0034 0.0020 1.2 0.44
14 140 0.0050 0.0080 0.1080 0.0000 0.0000 0.0166 0.0037 0.0022 1.3 0.55
15 150 0.0050 0.0090 0.1170 0.0000 0.0000 0.0207 0.0041 0.0024 1.5 0.67
16 160 0.0050 0.0080 0.1260 0.0000 0.0000 0.0251 0.0044 0.0026 16 0.78
17 170 0.0060 0.0108 0.1368 0.0000 0.0000 0.0307 0.0056 0.0034 20 0.92
18 180 0.0060 0.0108 0.1476 0.0000 0.0000 0.0367 0.0060 0.0036 22 1.08
19 180 0.0060 0.0108 0.1584 0.0000 0.0000 0.0430 0.0063 0.0038 23 123
20 200 0.0060 0.0108 0.1692 0.0000 0.0000 0.0496 0.0066 0.0040 24 1.38
21 210 0.0060 0.0108 0.1800 0.0000 0.0000 0.0564 0.0069 0.0041 25 1.52
22 220 0.0060 0.0108 0.1908 0.0000 0.0000 0.0635 0.0071 0.0043 26 1.66
23 230 0.0070 0.0126 0.2034 0.0000 0.0000 0.0721 0.0086 0.0051 31 1.82
24 240 0.0070 0.0126 0.2160 0.0000 0.0000 0.0809 0.0088 0.0053 32 1.99
25 250 0.0070 0.0126 0.2286 0.0000 0.0000 0.0900 0.0091 0.0054 33 2.16
26 260 0.0070 0.0126 0.2412 0.0000 0.0000 0.0993 0.0093 0.0056 34 232
27 270 0.0070 0.0126 0.2538 0.0000 0.0000 0.1088 0.0095 0.0057 34 2.46
28 280 0.0070 0.0126 0.2664 0.0000 0.0000 0.1184 '0.0097 0.0058 35 2,60
29 290 0.0082 0.0148 0.2812 0.0000 0.0000 0.1300 0.0115 0.0069 42 277
30 300 0.0082 0.0148 0.2959 0.0000 0.0000 0.1417 0.0117 0.0070 42 2,96
31 310 0.0082 0.0148 0.3107 0.0000 0.0000 0.1537 0.0119 0.0072 43 3.14
32 320 0.0082 0.0148 0.3254 0.0000 0.0000 0.1658 0.0121 0.0073 44 3.30
33 330 0.0082 0.0148 0.3402 0.0000 0.0000 0.1780 0.0123 0.0074 4.4 3.45
34 340 0.0082 0.0148 0.3550 0.0000 0.0000 0.1904 0.0124 0.0074 45 3.58
35 350 0.0095 0.0171 0.3721 0.0000 0.0000 0.2050 0.0145 0.0087 53 3.76
36 360 0.0095 0.0171 0.3892 0.0000 0.0000 02197 0.0147 0.0088 53 3.96
37 370 0.0095 0.0171 0.4063 0.0000 0.0000 0.2345 0.0148 0.0088 54 415
38 380 0.0085 0.0171 0.4234 0.0000 0.0000 0.2495 0.0150 0.0080 54 432
39 390 0.0095 0.0171 0.4405 0.0000 0.0000 0.2645 0.0151 0.0091 55 447
40 400 0.0095 0.0171 04576 0.0000 0.0000 0.2797 0.0152 0.001 55 460
41 410 0.0134 0.0241 0.4817 0.0001 0.0001 0.3014 0.0216 0.0130 78 4.88
42 420 0.0134 0.0241 0.5058 0.0006 0.0005 0.3232 0.0218 0.0133 8.0 5.29
43 430 0.0134 0.0241 0.5299 0.0015 0.0010 0.3451 0.0220 0.0136 82 567
44 440 0.0180 0.0324 0.5623 0.0036 0.0020 0.3748 0.0297 0.0186 11.2 6.21
45 450 0.0180 0.0324 0.5947 0.0064 0.0028 0.4048 0.0298 0.0191 11.5 6.91
46 460 0.0340 0.0612 0.6559 0.0138 0.0074 0.4619 0.0571 0.0372 224 826
47 470 0.0540 0.0972 0.7531 0.0307 0.0169 0.5537 0.0918 0.0618 37.3 11.18
48 480 0.0270 0.0486 0.8017 0.0413 0.0106 0.6000 0.0463 0.0320 19.3 13.48 Qpeak
49 490 0.0180 0.0324 0.8341 0.0491 0.0078 0.6310 0.0310 0.0217 13.1 13.85
50 500 0.0134 0.0241 0.8582 0.0554 0.0062 0.6541 0.0231 0.0164 9.9 13.53
51 510 0.0134 0.0241 0.8824 0.0619 0.0065 0.6773 0.0232 0.0165 10.0 13.04
52 520 0.0134 0.0241 0.9065 0.0687 0.0068 0.7005 0.0232 0.0167 10.0 12.63
83 530 0.0088 0.0158 0.9223 0.0734 0.0047 0.7158 0.0163 0.0110 6.6 12.05
54 540 0.0088 0.0158 0.9382 0.0782 0.0048 0.7311 0.0153 0.0111 6.7 11.32
55 550 0.0088 0.0158 0.9540 0.0831 0.0049 0.7464 0.0153 0.011% 6.7 10.70
56 560 0.0088 0.0158 0.8698 0.0881 0.0050 0.7617 0.0153 0.0112 6.7 10.16
57 570 0.0088 0.0158 0.9857 0.0932 0.0051 0.7770 0.0153 0.0113 6.8 9.7
58 580 0.0088 0.0158 1.0015 0.0885 0.0053 0.7924 0.0153 0.0113 68 9.31
59 590 0.0088 0.0158 1.0174 0.1039 0.0054 0.8077 0.0154 0.0114 6.8 8.98
60 600 0.0088 0.0158 1.0332 0.1093 0.0055 0.8231 0.0154 0.0114 6.8 8.69
61 810 0.0088 0.0158 1.0490 0.1149 0.0056 0.8385 0.0154 0.0115 6.9 8.45
62 620 0.0088 0.0158 1.0649 0.1207 0.0057 0.8539 0.0154 0.0115 6.9 8.24
83 630 0.0088 0.0158 1.0807 0.1265 0.0058 0.8693 0.0154 0.0116 7.0 8.07
4 640 0.0088 0.0158 1.0966 0.1324 0.0059 0.8847 0.0154 0.0116 7.0 7.92
€5 650 0.0072 0.0130 1.1095 0.1373 0.0048 0.8973 0.0126 0.0005 5.8 7.72
66 660 0.0072 0.0130 1.1225 0.1423 0.0050 0.9100 0.0126 0.0096 58 745
67 670 0.0072 0.0130 1.1354 0.1474 0.0051 0.9226 0.0126 0.0096 58 723
KiACedar. Hills - Area S\Phase IC: H WEST Basin Type 1A stom.ds
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area Impervious Area

Q] 2) 3) @) (5) (6) ) (8) (&) (10} (1) (12)

Time Time Rainfatl incre- Accumu-  Accumu- incre-  Accumu- incre- Total Instant design

Increment distri- mental lated lated mental lated mental Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in. in. in. cfs cfs
68 680 0.0072 0.0130 1.1484 0.1525 0.0051 0.9353 0.0126 0.0096 58 7.03
69 690 0.0072 0.0130 11614 0.1577 0.0052 0.9479 0.0126 0.0097 538 6.87
70 700 0.0072 0.0130 1.1743 0.1630 0.0053 0.9606 0.0127 0.0097 58 8.73
71 710 0.0072 0.0130 1.1873 0.1683 0.0053 09732 0.0127 0.0097 5.9 6.61
72 720 0.0072 0.0130 1.2002 0.1737 0.0054 0.9859 0.0127 0.0098 59 8.51
73 730 0.0072 0.0130 1.2132 0.1792 0.0055 0.9986 0.0127 0.0008 59 6.43
74 740 0.0072 0.0130 1.2262 0.1847 0.0055 1.0112 0.0127 0.0098 59 6.36
75 750 0.0072 0.0130 1.2391 0.1903 0.0056 1.023¢ 0.0127 0.0098 59 6.30
7% 760 0.0072 0.0130 1.2521 0.1959 0.0056 1.0366 0.0127 0.0099 5.9 825
77 770 0.0057 0.0103 1.2623 0.2004 0.0045 1.0467 0.0100 0.0078 47 6.13
78 780 0.0057 0.0103 1.2726 0.2050 0.0045 1.0567 0.0101 +0.0079 47 594
79 790 0.0057 0.0103 1.2829 0.2096 0.0046 1.0668 0.0101 0.0079 47 577
80 800 0.0057 0.0103 1.2931 0.2142 0.0046 1.0768 0.0101 0.0079 4.7 5.64
81 810 0.0057 0.0103 1.3034 0.2189 0.0047 1.0869 0.0101 0.0079 4.8 552
82 820 0.0057 0.0103 1.3136 0.2236 0.0047 1.0969 0.0101 0.0079 48 5.42
83 830 0.0057 0.0103 1.3239 0.2283 0.0047 1.1070 0.0101 0.0079 4.8 533
84 840 0.0057 0.0103 1.3342 0.2331 0.0048 1.1171 0.0101 0.0079 48 528
85 850 0.0057 0.0103 1.3444 0.2379 0.0048 1.1271 0.0101 0.0080 48 5.19
86 860 0.0057 0.0103 1.3547 0.2427 0.0048 1.1372 0.0101 0.0080 48 5.14
87 870 0.0057 0.0103 1.3649 0.2476 0.0049 1.1473 0.0101 0.0080 438 5.10
88 880 0.0057 0.0103 1.3752 0.2525 0.0049 1.1574 0.0101 0.0080 438 5.06
89 890 0.0050 0.0080 1.3842 0.2568 0.0043 1.1662 0.0088 0.0070 42 4.99
90 900 0.0050 0.0090 1.3932 02612 0.0044 1.1751 0.0088 0.0070 42 4.89
91 910 0.0050 0.0090 1.4022 0.2655 0.0044 1.1839 0.0088 0.0071 43 4.80
92 920 0.0050 0.0090 1.4112 0.2699 0.0044 1.1928 0.0088 0.0071 43 473
93 930 0.0050 0.0090 1.4202 0.2744 0.0044 1.2016 0.0088 0.0071 4.3 467
94 940 0.0050 0.0000 1.4292 0.2788 0.0045 1.2105 0.0089 0.0071 43 461
95 950 0.0050 0.0090 1.4382 0.2833 0.0045 1.2193 0.0089 0.0071 43 4.57
96 960 0.0050 0.0000 1.4472 0.2878 0.0045 1.2282 0.0089 0.0071 43 453
97 970 0.0050 0.0090 1.4562 0.2923 0.0045 1.2370 0.0089 0.0071 43 4.50
98 980 0.0050 0.0090 1.4652 0.2969 0.0046 1.2459 0.0089 0.0071 43 447
99 990 0.0050 0.0090 1.4742 0.3015 0.0046 1.2547 0.0089 0.0071 43 445
100 1000 0.0050 0.0090 1.4832 0.3061 0.0046 1.2636 0.0089 0.0072 43 443
101 1010 0.0040 0.0072 1.4904 0.3098 0.0037 1.2707 0.0071 0.0057 35 435
102 1020 0.0040 0.0072 1.4976 0.3135 0.0037 1.2778 0.0071 0.0057 35 423
103 1030 0.0040 0.0072 1.5048 0.3172 0.0037 1.2849 0.0071 0.0057 35 413
104 1040 0.0040 0.0072 1.5120 0.3210 0.0037 1.2920 0.0071 0.0058 35 4,04
105 1050 0.0040 0.0072 1.5192 0.3247 0.0038 1.29%1 0.0071 0.0058 35 3.96
106 1060 0.0040 0.0072 1.5264 0.3285 0.0038 1.3062 0.0071 0.0058 35 3.90
107 1070 0.0040 0.0072 1.5336 0.3323 0.0038 1.3132 0.0071 0.0058 35 384
108 1080 0.0040 0.0072 1.5408 0.3361 0.0038 1.3203 0.0071 0.0058 35 3.79
109 1090 0.0040 0.0072 1.5480 0.3399 0.0038 1.3274 0.0071 0.0058 35 375
110 1100 0.0040 0.0072 1.5562 0.3437 0.0038 1.3345 0.0071 0.0058 35 3.71
1 1110 0.0040 0.0072 1.5624 0.3476 0.0038 1.3416 0.0071 0.0058 35 3.68
112 1120 0.0040 0.0072 1.5696 0.3514 0.0038 1.3487 0.0071 0.0058 35 3.66
118 1130 0.0040 0.0072 1.5768 0.3553 0.0039 1.3558 0.0071 0.0058 35 3.64
114 1140 0.0040 0.0072 1.5840 0.3592 0.0039 1.3629 0.0071 0.0058 35 3.62
115 1150 0.0040 0.0072 1.5912 0.3631 0.003¢ 1.3700 0.0071 0.0058 35 3.60
116 1160 0.0040 0.0072 1.5984 0.3670 0.0038 1.3771 0.0071 0.0058 35 3.59
17 117¢ 0.0040 0.0072 1.6056 0.3709 0.0039 1.3842 0.0071 0.0058 35 358
118 1180 0.0040 0.0072 1.6128 0.3748 0.0039 1.3914 0.0071 0.0058 35 357
119 1190 0.0040 0.0072 1.6200 0.3788 0.0040 1.3985 0.0071 0.0058 35 3.56
120 1200 0.0040 0.0072 1.6272 0.3828 0.0040 1.4056 0.0071 0.0059 35 3.56
121 1210 0.0040 0.0072 1.6344 0.3867 0.0040 1.4127 0.0071 0.0059 35 355
122 1220 0.0040 0.0072 1.6416 0.3907 0.0040 1.4198 0.0071 0.0059 35 3.55
123 1230 0.0040 0.0072 1.6488 0.3947 0.0040 1.4269 0.0071 0.0059 35 3.55
124 1240 0.0040 0.0072 1.6560 0.3988 0.0040 1.4340 0.0071 0.0059 35 355
125 1250 0.0040 0.0072 1.6632 0.4028 0.0040 1.4411 0.0071 0.0059 35 355
126 1260 0.0040 0.0072 1.6704 0.4068 0.0040 1.4482 0.0071 0.0059 35 3.55
127 1270 0.0040 0.0072 1.6776 0.4109 0.0041 1.4553 0.0071 0.0059 35 3.55
128 1280 0.0040 0.0072 1.6848 0.4150 0.0041 1.4624 0.0074 0.0059 3.6 3.55
129 1290 0.0040 0.0072 1.6920 0.4190 0.0041 1.4696 0.0071 0.0059 36 3.55
130 1300 0.0040 0.0072 1.6992 0.4231 0.0041 1.4767 0.0071 0.0059 3.6 355
131 1310 0.0040 0.0072 1.7064 04273 0.0041 1.4838 0.0071 0.0059 36 355
132 1320 0.0040 0.0072 1.7136 0.4314 0.0041 1.4909 0.0071 0.0059 36 355
133 1330 0.0040 0.0072 1.7208 0.4355 0.0041 1.4980 0.0071 0.0059 36 355
134 1340 0.0040 0.0072 1.7280 0.4397 0.0041 1.5051 0.0071 0.0059 3.6 356
135 1350 0.0040 0.0072 1.7352 0.4438 0.0042 1.5122 0.0071 0.0059 36 3.56
136 1360 0.0040 0.0072 1.7424 0.4480 0.0042 1.5194 0.0071 0.0059 36 3.56
137 1370 0.0040 0.0072 1.7496 0.4522 0.0042 1.5265 0.0071 0.0059 36 3.56
138 1380 0.0040 0.0072 1.7568 0.4564 0.0042 1.5336 0.0071 0.0059 36 3.57
139 1390 0.0040 0.0072 1.7640 0.4606 0.0042 1.5407 0.0071 0.0060 36 3.57
140 1400 0.0040 0.0072 17712 0.4648 0.0042 1.5478 0.0071 0.0060 38 357
141 1410 0.0040 0.0072 1.7784 0.4690 0.0042 1.6550 0.0071 0.0060 386 3.57
142 1420 0.0040 0.0072 1.7856 04732 0.0042 1.5621 0.0071 0.0060 386 3.58
143 1430 0.0040 0.0072 1.7928 04775 0.0043 1.5692 0.0071 0.0060 36 3.58
144 1440 0.0040 0.0072 1.8000 0.4818 0.0043 1.5763 0.0071 0.0060 3.6 358
Total Volume of Runoff* = 396,704 cu. ft.
Notes:

1. Total Runoff Volume is found by summing column (12) and multiplving by the time step, dt as follows:

KA\Cedar Hills - Area 5\Phase IVAC:

V= SumQ xdt

V{cu.ft) = SumQ{cu.ft/s) x di{min.} x (60 s/min.)

H
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Project: City of Arlington - Edgecomb
Basin: West
Storm Event:  10-YEAR, 24-HOUR
Given:
Area = 99.59 acres
Pt = 2.75 inches
da = 10 min.
Te = 69.1 min,
PERVIOUS AREA IMPERVIOUS AREA
{Interim Final Cover Area) (Roads)
Area = 39.84 acres Area = 59.75 acres
CN = 81 CN = 98 SUMMARY
s = 235 § = 0.20 Tpk (hrs) =783
028 = 047 028 = 0.04 Te (min)=69.9
Qek(cEs) =24.44
Compute: Runoff Hydrograph Vol (cf) = 684,575
Column {3) = SCS Type IA Rainfall Distribution
Column {(4) = Col. (3) x Pt
Column (5) = Accumulated Sum of Col. (4)
Column (6) = [If P <= 0.2S] = 0; Note, use PERVIOUS Area "$" value.
[¥f P > 0.28] = {Col.(5) - 0.25)*2/(Col.(5) + 0.8S); Using the PERVIOUS Area "S" value,
Column (7) = Col.(6) of Present Time Step - Col.(6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "S" value,
Column (9) = Col.(8) of the present time step - Col.(8) of the previous time step.
Column (10) = ((PERVIOUS area / Total area) x Col.(7)) + ((IMPERVIOUS area / Total area) x Col.(9))
Column (11) = (60.5 x Col.(10) x Total Area) / 10 (dt = 10 minutes)
Routing Constant, w=dt/ (2Tc +dt) = 0.0675
Column (12) = Col.(12) of Previous Time Step + (w x [Col.(11) of Previous Time Step
+ Col.(11) of Present Time Step - (2 x Col.(12) of Previous Time Step)]}
Pervious Area impervious Area
(1) (2) (3) ) &) (8) 7) 8) 9) (10) (11} (12)
Time Time Rainfalt Incre- Accumu-  Accumu- Incre- Accumu- Incre- Total instant design
Increment distri- mentat tated lated mental lated mental Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min. % of Pt in. in. in. in. in, in. in, cfs ofs
1 10 0.0040 0.0110 0.0110 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0110 0.0220 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0.0040 0.0110 0.0330 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
4 40 0.0040 0.0110 0.0440 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
5 50 0.0040 0.0110 0.0550 0.0000 0.0000 0.0009 0.0009 0.0005 03 0.02
6 60 0.0040 0.0110 0.0660 0.0000 0.0000 0.0028 0.0018 0.0041 0.7 0.09
7 70 0.0040 0.0110 0.0770 0.0000 0.0000 0.0054 0.0027 0.0016 1.0 0.19
8 80 0.0040 0.0110 0.0880 0.0000 0.0000 0.0089 0.0034 0.0020 12 0.31
9 90 0.0040 0.0110 0.0990 0.0000 0.0000 0.0129 0.0040 0.0024 15 045
10 100 0.0040 0.0110 0.1100 0.0000 0.0000 0.0175 0.0046 0.0028 17 0.60
" o 0.0050 0.0138 0.1238 0.0000 0.0000 0.0240 0.0064 0.0039 23 0.79
12 120 0.0050 0.0138 0.1375 0.0000 0.0000 0.0311 0.0071 0.0043 26 1.01
13 130 0.0050 0.0138 0.1513 0.0000 0.0000 0.0388 0.0077 0.0046 238 1.24
14 140 0.0050 0.0138 0.1650 0.0000 0.0000 0.0470 0.0082 0.0049 3.0 1.46
15 150 0.0050 0.0138 0.1788 0.0000 0.0000 0.0556 0.0086 0.0052 341 1.67
16 160 0.0050 0.0138 0.1925 0.0000 0.0000 0.0647 0.0090 0.0054 33 1.88
17 170 0.0060 0.0165 0.2090 0.0000 0.0000 0.0760 0.0113 0.0068 44 212
18 180 0.0060 0.0165 0.2255 0.0000 0.0000 0.0877 0.0118 0.0071 42 2.40
19 190 0.0060 0.0165 0.2420 0.0000 0.0000 0.0998 0.0121 0.0073 44 266
20 200 0.0060 0.0165 0.2585 0.0000 0.0000 0.1124 0.0125 0.0075 45 2.90
21 210 0.0060 0.0165 02750 0.0000 0.0000 0.1251 0.0128 0.0077 46 3.12
22 220 0.0060 0.0165 0.2915 0.0000 0.0000 0.1382 0.0131 0.0078 47 3.33
23 230 0.007C 0.0193 0.3108 0.0000 0.0000 0.1537 0.0155 0.0093 56 358
24 240 0.0070 0.0193 0.3300 0.0000 0.0000 0.1695 0.0158 0.0095 57 3.86
25 250 0.0070 0.0193 0.3493 0.0000 0.0000 0.1856 0.0181 0.0096 58 4.12
26 260 0.0070 0.0193 0.3685 0.0000 0.0000 02018 0.0163 0.0098 59 4.35
27 270 0.0070 0.0193 0.3878 0.0000 0.0000 0.2184 0.0165 0.0099 6.0 457
28 280 0.0070 0.0193 0.4070 0.0000 0.0000 0.2351 0.0167 0.0100 6.0 4.76
29 290 0.0082 0.0226 0.4296 0.0000 0.0000 0.2549 0.0198 0.0119 74 5.01
30 300 0.0082 0.0226 0.4521 0.0000 0.0000 0.2749 0.0200 0.0120 72 5.30
31 310 0.0082 0.0226 0.4747 0.0000 0.0000 0.2950 0.0202 0.0121 73 5.56
32 320 0.0082 0.0226 0.4972 0.0003 0.0003 0.3154 0.0203 0.0123 74 5.81
33 330 0.0082 0.0226 05198 0.0011 0.0007 0.3358 0.0205 0.0126 76 6.03
34 340 0.0082 0.0226 05423 0.0022 0.0011 0.3564 0.0206 0.0128 7.7 6.25
35 350 0.0085 0.0261 0.5684 0.0040 0.0018 0.3804 0.0240 0.0151 9.1 6.55
36 360 0.0095 0.0261 0.5946 0.0064 0.0023 0.4046 0.0242 0.0154 93 6.90
a7 370 0.0085 0.0261 0.6207 0.0092 0.0028 0.4289 0.0243 0.0157 95 724
38 380 0.0095 0.0261 0.6468 0.0125 0.0033 0.4533 0.0244 0.0160 96 7.85
38 390 0.0095 0.0261 0.6729 0.0163 0.0038 04778 0.0245 0.0162 9.8 7.84
40 400 0.0095 0.0261 0.6991 0.0205 0.0042 0.5025 0.0246 0.0165 9.9 8.11
4 410 0.0134 0.0369 0.7359 0.0272 0.0067 0.5373 0.0349 0.0236 14.2 8.65
42 420 0.0134 0.0369 0.7728 0.0348 0.0076 0.5723 0.0350 0.0240 14.5 9.42
43 430 0.0134 0.0369 0.8096 0.0432 0.0084 0.6075 0.0352 0.0244 14.7 10.12
44 440 0.0180 0.0495 0.8591 0.0556 0.0124 0.6549 0.0474 0.0334 201 11.10
45 450 0.0180 0.0495 0.9086 0.0693 0.0138 0.7026 0.0476 0.0341 20.5 12.35
46 460 0.0340 0.0935 1.0021 0.0987 0.0293 0.7929 0.0804 0.0660 39.7 14.75
47 470 0.0540 0.1485 1.1506 0.1534 0.0547 0.9374 0.1445 0.1086 65.4 19.85
48 480 0.0270 0.0743 1.2249 0.1841 0.0307 1.0100 0.0726 0.0558 336 23.86 Qpeak
49 490 0.0180 0.0485 1.2744 0.2058 0.0216 1.0584 0.0485 0.0377 227 24.44
50 500 0.0134 0.0369 1.3112 0.2224 0.0167 1.0945 0.0361 0.0283 17.1 23.83
51 510 0.0134 0.0369 1.3481 0.2396 0.0171 1.1307 0.0362 0.0285 17.2 2293
52 520 0.0134 0.0369 1.3849 0.2571 0.0176 1.1669 0.0362 0.0287 173 22.16
53 530 0.0088 0.0242 1.4091 0.2689 0.0118 1.1907 0.0238 0.0190 114 21.11
54 540 0.0088 0.0242 1.4333 0.2809 0.0120 1.2145 0.0238 0.0191 115 19.81
55 550 0.0088 0.0242 1.4575 0.2930 00121 1.2383 0.0238 0.0191 115 18.69
56 560 0.0088 0.0242 1.4817 0.3053 0.0123 1.2621 0.0238 0.0192 11.8 17.73
57 570 0.0088 0.0242 1.5059 0.3178 0.0125 1.2860 0.0238 0.0193 118 16.90
58 580 0.0088 0.0242 1.5301 0.3304 0.0126 1.3098 0.0238 0.0194 "7 16.19
59 590 0.0088 0.0242 1.5543 0.3432 0.0128 1.3337 0.0239 0.0194 1.7 15.58
60 600 0.0088 0.0242 1.5785 0.3562 0.0130 1.3575 0.0239 0.0195 1.8 15.06
61 610 0.0088 0.0242 1.6027 0.3693 0.0131 1.3814 0.0239 0.0196 11.8 14.62
62 620 0.0088 0.0242 1.6269 0.3826 0.0133 1.4053 0.0239 0.0196 11.8 14.24
63 630 0.0088 0.0242 1.6511 0.3960 0.0134 1.4202 0.0239 0.0197 11.9 13.92
64 640 0.0088 0.0242 1.6753 0.4096 0.0136 1.4531 0.0238 0.0198 11.9 13.64
65 650 0.0072 0.0198 1.6951 0.4208 0.0112 1.4726 0.0196 0.0162 9.8 13.27
66 660 0.0072 0.0198 1.7149 0.4321 0.0113 1.4922 0.0196 0.0163 9.8 12.80
67 670 0.0072 0.0198 1.7347 0.4435 0.0114 15117 0.0196 0.0163 98 12.39
Ki\Cedar Hils - Area 5\Phase WC: H WEST Basin Type 1A storm.xls
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area impervious Area
{1 (2) 3) 4 ) 6) 4] (8) (] (10) ()} (12)

Time Time Rainfall Incre- Accumu-  Accumu- Incre- Accumu- Incre- Total Instant design

Increment distri- mental lated lated mental lated mental Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in. in. in. ofs cfs
68 680 0.0072 0.0198 1.7545 0.4550 0.0115 1.5313 0.0196 0.0163 98 12.06
89 690 0.0072 0.0198 1.7743 0.4666 0.0116 1.5509 0.0196 0.0164 29 11.75
70 700 0.0072 0.0198 1.7941 04783 0.0117 1.5705 0.0196 0.0164 9.9 11.50
71 710 0.0072 0.0198 1.8139 0.4900 0.0118 1.5901 0.0196 0.0165 9.9 11.28
72 720 0.0072 0.0198 1.8337 0.5019 0.0118 1.6097 0.0196 0.0165 9.9 11.10
73 730 0.0072 0.0198 1.8535 0.5138 0.0119 1.6293 0.01986 0.0165 10.0 10.95
74 740 0.0072 0.0198 1.8733 0.5258 0.0120 1.6489 0.0196 0.0166 10.0 10.81
75 750 0.0072 0.0198 1.8931 0.5379 0.0121 1.6685 0.0196 0.0166 10.0 10.70
76 760 0.0072 0.0198 1.9129 0.5501 0.0122 1.6881 0.0196 0.0166 10.0 10.61
77 770 0.0057 0.0157 1.9286 0.5598 0.0097 1.7036 0.0155 0.0132 78 10.39
78 780 0.0057 0.0157 1.9443 0.5695 0.0097 1.7191 0.0155 0.0132 8.0 10.06
79 790 0.0057 0.0157 1.9599 05793 0.0098 1.7346 0.0155 0.0132 80 8.78
80 800 0.0057 0.0157 1.9756 0.5891 0.0098 1.7502 0.0155 0.0133 80 9.54
81 810 0.0057 0.0167 1.9913 0.5990 0.0099 1.7657 0.0155 0.0133 8.0 9.33
82 820 0.0057 0.0157 2,0070 0.6090 0.0099 1.7812 0.0155 0.0133 8.0 9.15
83 830 0.0057 0.0157 2.0226 06189 0.0100 1.7968 0.0155 0.0133 8.0 9.00
84 840 0.0057 0.0157 2.0383 0.6260 0.0100 1.8123 0.0155 0.0133 8.0 8.87
85 850 0.0057 0.0157 2.0540 0.63%0 0.0101 1.8279 0.0155 0.0134 8.0 875
86 860 0.0057 0.0157 2.0697 0.6491 0.0101 1.8434 0.0155 0.0134 8.1 8.66
87 870 0.0057 0.0157 2.0853 0.6593 0.0102 1.8589 0.0155 0.0134 8.1 8.58
88 880 0.0057 0.0157 21010 0.6695 0.0102 1.8745 0.0155 0.0134 8.1 8,51
89 890 0.0050 0.0138 2.1148 0.6785 0.0080 1.8881 0.0136 0.0118 74 839
80 900 0.0050 0.0138 2.1285 0.6875 0.0080 1.8018 0.0136 0.0118 7.1 821
91 910 0.0050 0.0138 2.1423 0.6966 0.0080 1.9154 0.0136 0.0118 74 8.06
92 920 0.0050 0.0138 2.1560 0.7056 0.0091 1.9291 0.0136 0.0118 74 7.94
93 930 0.0050 0.0138 2.1698 0.7148 0.0091 1.9427 0.0136 0.0118 74 7.83
94 940 0.0050 0.0138 21835 0.7239 0.0091 1.9663 0.0136 0.0118 74 713
95 950 0.0050 0.0138 2.1973 0.7331 0.0092 1.9700 0.0136 0.0119 74 7.65
96 960 0.0050 0.0138 22110 0.7423 0.0092 1.9836 0.01386 0.0119 72 7.58
97 970 0.0050 0.0138 22248 0.7615 0.0082 1.9973 0.0136 0.0119 72 7.53
98 980 0.0050 0.0138 2.2385 0.7608 0.0093 20109 00137 0.0119 72 7.48
99 990 0.0050 0.0138 2.2523 0.7701 0.0093 2.0246 0.0137 0.0119 72 7.44
100 1000 0.0050 0.0138 2.2660 0.7794 0.0093 2.0382 0.0137 0.0119 72 7.40
101 1010 0.0040 0.0110 22770 0.7869 0.0075 20492 0.0109 0.0095 58 7.28
102 1020 0.0040 0.0110 2.2880 0.7944 0.0075 2.0601 0.0108 0.00986 58 7.07
103 1030 0.0040 0.0110 22980 0.8019 0.0075 20710 0.0109 0.00906 538 6.89
104 1040 0.0040 0.0110 23100 0.8004 0.0075 2.0819 0.0109 0.0098 58 6.74
105 1050 0.0040 0.0110 2.3210 0.8170 0.0076 2.0929 0.0109 0.00908 58 6.61
106 1060 0.0040 0.0110 2.3320 0.8246 0.0076 2.1038 0.0109 0.0096 58 6.50
107 1070 0.0040 0.0110 2.3430 0.8322 0.0076 2.1147 0.0109 0.0096 58 6.40
108 1080 0.0040 0.0110 23540 0.8398 0.0076 2.1256 0.0109 0.0096 58 6.32
109 1080 0.0040 0.0110 2.3650 0.8474 0.0076 2.1366 0.0109 0.0006 58 6.24
110 1100 0.0040 0.0110 2.3760 0.8550 0.0076 2.1475 0.0109 0.0096 58 6.18
111 1110 0.0040 0.0110 2.3870 0.8627 0.0077 2.1584 0.0108 0.0096 58 6.13
112 1120 0.0040 0.0110 2.3980 0.8704 0.0077 2.1694 0.0109 0.0006 58 6.09
113 1130 0.0040 0.0110 2.40090 0.8781 0.0077 2.1803 0.0109 0.0096 58 6.05
114 1140 0.0040 0.0110 2.4200 0.8858 0.0077 21912 0.0109 0.0096 58 6.02
115 1150 0.0040 0.0110 24310 0.8935 0.0077 2.2022 0.0109 0.0097 58 5.99
116 1160 0.0040 0.0110 2.4420 0.8013 0.0077 22131 0.0109 0.0097 58 597
117 1170 0.0040 0.0110 24530 0.9080 0.0078 22240 0.0109 0.0097 58 5.95
118 1180 0.0040 0.0110 2.4640 0.9168 0.0078 2.2350 0.0109 0.0097 58 5.93
118 1190 0.0040 0.0110 24750 0.9246 0.0078 22459 0.0109 0.0097 58 5.92
120 1200 0.0040 0.0110 24860 0.9324 0.0078 22568 0.0109 0.0097 58 5.0
121 1210 0.0040 0.0110 24870 0.9403 0.0078 2.2678 0.0109 0.0097 58 5.80
122 1220 0.0040 0.0110 2.5080 0.9481 0.0078 22787 0.0109 0.0097 5.8 5.89
128 1230 0.0040 0.0110 2.5190 0.9560 0.0079 2.2896 0.0109 0.0097 58 5.88
124 1240 0.0040 0.0110 2.5300 0.9638 0.0079 2.3006 0.0109 0.0097 59 5.88
125 1250 0.0040 0.0110 2.5410 09717 0.0079 23115 0.0109 0.0097 59 5.87
126 1260 0.0040 0.0110 25520 0.9796 0.0079 2.3224 0.0109 0.0097 59 5.87
127 1270 0.0040 0.0110 2.5630 0.9875 0.0079 2.3334 0.0109 0.0097 59 5.87
128 1280 0.0040 0.0110 25740 0.9955 0.0079 2.3443 0.0108 0.0087 59 5.87
129 1280 0.0040 0.0t110 2.5850 1.0034 0.0080 2.3553 0.0109 0.0087 59 587
130 1300 0.0040 0.0110 2.5960 1.0114 0.0080 2.3662 0.0109 0.0098 59 5.87
131 1310 0.0040 0.0110 2.6070 1.0194 0.0080 23771 0.0109 0.0098 59 5.87
132 1320 0.0040 0.0110 2.6180 1.0274 0.0080 2.3881 0.0109 0.0098 59 5.87
133 1330 0.0040 0.0110 2.6290 1.0354 0.0080 2.3990 0.0109 0.0098 59 5.87
134 1340 0.0040 0.0110 2.6400 1.0434 0.0080 2.4100 0.0109 0.0098 59 5.88
135 1350 0.0040 0.0110 2.6510 1.0515 0.0080 2.4209 0.0109 0.0098 59 5.88
136 1360 0.0040 0.0110 2.6620 1.0595 0.0081 24318 0.0109 0.0098 59 5.88
137 1370 0.0040 0.0110 2.6730 1.0676 0.0081 2.4428 0.0109 0.0098 59 5.88
138 1380 0.0040 0.0110 2.6840 1.0767 0.0081 2.4537 0.0109 0.0098 59 5.89
139 1390 0.0040 0.0110 2.6950 1.0838 0.0081 24847 0.0109 0.0098 59 5.89
140 1400 0.0040 0.0110 2.7060 1.0919 0.0081 24756 0.0108 0.0098 59 5.89
141 1410 0.0040 0.0110 27170 1.1000 0.0081 248686 0.0109 0.0098 5.9 5.89
142 1420 0.0040 0.0110 2.7280 1.1081 0.0081 24975 0.0109 0.0098 59 5.90
143 1430 0.0040 0.0110 2.7390 1.1163 0.0082 2.5085 0.0109 0.0098 59 5.90
144 1440 0.0040 0.0110 2.7500 1.1245 0.0082 25194 0.0109 0.0098 59 5.90
Total Volume of Runoff* = 684,575 cu. ft.
Notes:

1. Total Runoff Volume is found by summing column (12) and multiplving by the time step, dt as follows:

K\Cedar Hills - Area 5\Phase IVIC:

V=SumQxdt

V{cu.ft.) = SumQ{cu.ft/s) x dt{min.) x (60 s/min.)

ASBUH
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Project: City of Arlington - Edgecomb
Basin: West
Storm Event:  25-YEAR, 24-HOUR
Given:
Area = 99.59 acres
= 3.20 inches
gt = 10 min.
Tc = 69.1 min.
PERVIOUS AREA IMPERVIOUS AREA
{Interim Final Cover Area) (Roads)
Area = 39.84 acres Area = 59.75 acres
CN = 81 CN = 98 SUMMARY
s = 235 s = 0.20 Tpk (hrs)=7.83
028 = 047 028 = 0.04 Te (min)=69.1
Qox(cfs)=29.75
Compute: Runoff Hydrograph Vol (cf) = 826,993
Column (3) = SCS Type A Rainfall Distribution
Column (4) = Col. (3) x Pt
Column (5) = Accumulated Sum of Col. (4)
Column (6) = [if P <= 0.2S] = 0; Note, use PERVIOUS Area "S" value,
[if P > 0.28] = (Col.(5) - 0.28)*2/(Col.(5) + 0.8S); Using the PERVIOUS Area "S" value.
Column (7) = Col(6) of Present Time Step - Col.(6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "S" value.
Column (9) = Col.(8) of the present time step - Col(8) of the previous time step.
Colurnn (10) = ((PERVIOUS area/ Total area) x Col.(7)) + ((IMPERVIOUS area/ Total area) x Col.(9))
Cofumn (11) = (60.5 x Col.{10} x Total Area) / 10 (dt = 10 minutes)
Routing Constant, w=dt/(2Tc+dt) = 0.0675
Column (12) = Col.(12) of Previous Time Step + (w x [Col.{11) of Previous Time Step
+ Col.(11) of Present Time Step - (2 x Col.(12) of Previous Time Step)])
Pervious Area Impervious Area
1) 2) (3) “4) 5) (6) @) @) (] (10) (1) (12)
Time Time Rainfall Incre- Accumu-  Accumu- Incre- Accumu- Incre- Total Instant design
Increment distri- mental lated lated mental lated mentat Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min, % of Pt in, in. in. in. in. in. in. cfs cfs
1 10 0.0040 0.0128 0.0128 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0128 0.0256 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0.0040 0.0128 0.0384 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
4 40 0.0040 0.0128 0.0512 0.0000 0.0000 0.0005 0.0005 0.0003 0.2 0.01
5 50 0.0040 0.0128 0.0640 0.0000 0.0000 0.0024 0.0019 0.0011 0.7 0.07
6 &0 0.0040 0.0128 0.0768 0.0000 0.0000 0.0054 0.0030 0.0018 1.1 0.18
7 70 0.0040 0.0128 0.0896 0.0000 0.0000 0.0094 0.0040 0.0024 15 0.33
8 80 0.0040 0.0128 0.1024 0.0000 0.0000 0.0143 0.0049 0.0029 1.8 .50
9 90 0.0040 0.0128 0.1152 0.0000 0.0000 0.0199 0.0056 0.0034 20 0.69
10 100 0.0040 0.0128 0.1280 0.0000 0.0000 0.0261 0.0062 0.0037 23 0.88
11 110 0.0050 0.0160 0.1440 0.0000 0.0000 0.0347 0.0086 0.0051 31 1.12
12 120 0.0050 0.0160 0.1600 0.0000 0.0000 0.0439 0.0093 0.0056 34 141
13 130 0.0050 0.0160 0.1760 0.0000 0.0000 0.0539 0.0098 0.0060 36 1.69
14 140 0.0050 0.0160 0.1920 0.0000 0.0000 0.0643 0.0105 0.0063 3.8 1.96
15 150 0.0050 0.0160 0.2080 0.0000 0.0000 0.0753 0.0109 0.0068 40 221
16 160 0.0050 0.0160 0.2240 0.0000 0.0000 0.0866 0.0114 0.0068 4.4 2485
17 170 0.0060 0.0192 0.2432 0.0000 0.0000 0.1008 0.0141 0.0085 5.1 275
18 180 0.0060 0.0192 0.2624 0.0000 0.0000 0.1153 0.0146 0.0087 53 3.08
19 190 0.0060 0.0192 0.2816 0.0000 0.0000 0.1303 0.0150 0.0080 54 3.38
20 200 0.0060 0.0192 0.3008 0.0000 0.0000 0.1457 0.0153 0.0082 55 367
21 210 0.0060 0.0192 0.3200 0.0000 0.0000 0.1613 0.0156 0.0094 57 393
22 220 0.0060 0.0192 0.3392 0.0000 0.0000 0.1772 0.0159 0.0095 5.8 417
23 230" 0.0070 0.0224 0.3616 0.0000 0.0000 0.1961 0.0189 0.0113 6.8 445
24 240 0.0070 0.0224 0.3840 0.0000 0.0000 0.2152 0.0192 0.0115 6.9 478
25 250 0.0070 0.0224 0.4064 0.0000 0.0000 0.2346 0.0194 0.0116 7.0 5.07
26 260 0.0070 0.0224 0.4288 0.0000 0.0000 0.2542 0.0196 0.0118 71 534
27 270 0.0070 0.0224 0.4512 0.0000 0.0000 0.2741 0.0198 0.0119 72 5.58
28 280 0.007¢ 0.0224 0.4736 0.0000 0.0000 0.2941 0.0200 0.0120 7.2 5.80
29 290 0.0082 0.0262 0.4998 0.0004 0.0004 0.3178 0.0237 0.0143 8.6 6.09
30 300 0.0082 0.0262 0.5261 0.0013 0.0010 0.3416 0.0238 0.0147 8.8 6.45
31 310 0.0082 0.0262 0.5523 0.0028 0.0015 0.3656 0.0240 0.0150 9.0 6.79
32 320 0.0082 0.0262 0.5786 0.0049 0.0020 0.3898 0.0242 0.0153 92 7.10
33 330 0.0082 0.0262 0.6048 0.0074 0.0025 0.4141 0.0243 0.0156 94 740
34 340 0.0082 0.0262 08310 0.0105 0.0030 0.4386 0.0244 0.0159 9.6 7.68
35 Y350 0.0095 0.0304 0.6614 0.0146 0.0041 0.4670 0.0285 0.0187 "3 8.05
36 360 0.0095 0.0304 0.6918 0.0193 0.0047 0.4956 0.0286 0.0191 "5 8.50
37 370 0.0095 0.0304 07222 0.0247 0.0053 0.5244 0.0287 0.0194 "7 8.92
38 380 0.0095 0.0304 0.7526 0.0306 0.005¢ 0.5532 0.0288 0.0187 1.9 9.30
39 380 0.0095 0.0304 0.7830 0.0370 0.0065 0.5822 0.0289 0.0200 12.0 9.66
40 400 0.0095 0.0304 0.8134 0.0441 0.0070 0.6112 0.0290 0.0202 122 9.99
41 410 0.0134 0.0429 0.8563 0.0549 0.0108 0.6623 0.0411 0.0290 175 10.64
42 420 0.0134 0.0429 0.8992 0.0666 0.0118 0.6935 0.0412 0.0294 17.7 11.58
43 430 0.0134 0.0429 0.9421 0.0794 0.0127 0.7348 0.0414 0.029% 18.0 1243
44 440 0.0180 0.0576 0.,9997 0.0979 0.0185 0.79086 0.0557 0.0408 246 13.63
45 450 0.0180 0.0576 1.0573 0.1179 0.0200 0.8465 0.0559 0.0416 25.0 15.14
46 460 0.0340 0.1088 1.1661 0.1596 0.0417 0.9525 0.1060 0.0803 48.4 18.05
47 470 0.0540 0.1728 1.3389 0.2353 0.0756 1.1217 0.1692 0.1318 79.4 2424
48 480 0.0270 0.0864 1.4253 0.2769 0.0416 1.2066 0.0849 0.0676 40.7 29.07 Qpeak
49 490 0.0180 0.0576 1.4829 0.3059 0.0290 1.2633 0.0567 0.0456 275 29.75
50 500 0.0134 0.0429 1.5258 0.3281 0.0222 1.3055 0.0422 0.0342 2086 28.98
51 510 0.0134 0.0429 1.5686 0.3509 0.0228 1.3478 0.0423 0.0345 208 27.86
52 520 0.0134 0.0429 1.6115 0.3741 0.0232 1.3901 0.0423 0.0347 209 26.91
53 530 0.0088 0.0282 1.6397 0.3897 0.0155 1.4179 0.0278 0.0229 13.8 25.62
54 540 0.0088 0.0282 1.6678 0.4054 0.0157 1.4457 0.0278 0.0230 13.8 24.03
55 550 0.0088 0.0282 1.6960 0.4213 0.0159. 1.4735 0.0278 0.0231 13.9 22.66
56 560 0.0088 0.0282 1.7242 0.4374 0.0161 1.5013 0.0278 0.0231 13.9 21.48
57 570 0.0088 0.0282 1.7523 0.4537 0.0163 1.5292 0.0278 0.0232 14.0 20.46
&8 580 0.0088 0.0282 1.7805 04702 0.0165 1.5570 0.0278 0.0233 14.0 19.59
59 590 0.0088 0.0282 1.8086 0.4869 0.0167 1.5849 0.0278 0.0234 141 18.85
60 600 0.0088 0.0282 1.8368 0.5037 0.0168 1.6127 0.0279 0.0235 14.1 18.21
81 610 0.0088 0.0282 1.8650 0.5207 0.0170 1.6406 0.0279 0.0235 142 17.66
62 T 620 0.0088 0.0282 1.8931 05379 0.0172 1.6685 0.0279 0.0236 14.2 1719
63 630 0.0088 0.0282 1.9213 0.5552 0.0173 1.6964 0.0279 0.0237 14.3 16.79
64 640 0.0088 0.0282 1.9494 05727 0.0175 1.7243 0.0279 0.0237 143 16.45
65 650 0.0072 0.0230 1.9725 0.5872 0.0144 1.7471 0.0228 0.0185 "7 15.99
66 660 0.0072 0.0230 1.9956 0.6017 0.0145 1.7699 0.0228 0.0185 1.8 15.42
67 670 0.0072 0.0230 2.0186 0.6163 0.0146 1.7928 0.0228 0.0196 1.8 14.93
Ki\Cedar. Hills - Area 5\Phase MC H WEST Basin Type 1A storm.xls
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Pervious Area Impervious Area
() 2} (&) 4) ) (6) 4] @) (%) (10) (1%) (12)

Time Time Rainfal incre- Accumu-  Accumu- Incre- Accumu- incre- Totat Instant design

Increment - distri- mental lated lated mental fated mental Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in. in. in. cfs ofs
68 680 0.0072 0.0230 2.0416 0.6311 0.0147 1.8156 0.0228 0.0196 "8 14.50
69 690 0.0072 0.0230 2.0646 0.6459 0.0148 1.8384 0.0228 0.0196 1.8 14.14
70 700 0.0072 0.0230 2.0877 0.6608 0.0149 1.8613 0.0228 0.0197 11.9 13.83
7 710 0.0072 0.0230 21107 0.6759 0.0150 1.8841 0.0229 0.0197 11.9 13.57
72 720 0.0072 0.0230 2.1338 0.6910 0.0151 1.9070 0.0229 0.0198 11.9 13.34
73 730 0.0072 0.0230 2.1568 0.7062 0.0152 1.9299 0.0229 0.0198 11.9 13.15
74 740 0.0072 0.0230 21798 0.7215 0.0153 1.9527 0.0228 0.0198 . 120 12.99
% 750 0.0072 0.0230 22029 0.7368 0.0154 1.9756 0.0229 0.0199 12.0 12.85
76 760 0.0072 0.0230 22259 0.7523 0.0155 1.9985 0.0229 0.0199 12,0 1273
77 770 0.0057 0.0182 22442 0.7646 0.0123 2.0166 0.0181 0.0158 95 12.46
78 780 0.0057 0.0182 22624 0.7770 0.0124 2.0347 0.0181 0.0158 85 12,07
79 790 0.0057 0.0182 22806 0.7894 0.0124 2.0528 0.0181 0.0158 8.5 11.72
80 800 0.0057 0.0182 2.2989 0.8018 0.0125 2.0709 0.0181 0.0159 9.6 11.43
81 810 0.0057 0.0182 2311 0.8143 0.0125 2.0890 0.0181 0.0159 9.6 11.18
82 820 0.0057 0.0182 23354 0.8269 0.0126 21071 0.0181 0.0159 9.6 10.96
83 830 0.0057 0.0182 2.3536 0.8395 0.0126 2,1253 0.0181 0.0159 9.6 10.77
84 840 0.0057 0.0182 23718 0.8522 0.0127 2.1434 0.0181 0.0159 96 10.62
85 850 0.0057 0.0182 2.3901 0.8649 0.0127 2.1615 0.0181 0.0160 96 10.48
86 860 0.0057 0.0182 24083 0.8776 0.0128 2.1796 0.0181 0.0160 96 10.36
87 870 0.0057 0.0182 24266 0.8904 0.0128 21977 0.0181 0.0160 96 10.26
88 880 0.0057 0.0182 2.4448 0.9032 0.0128 22159 0.0181 0.0160 9.6 10.18
89 890 0.0050 0.0160 2.4608 0.9146 0.0113 22318 0.0159 0.0141 85 10.03
90 200 0.0050 0.0160 24768 0.9259 0.0113 22477 0.0159 0.0141 85 9.82
91 910 0.0050 0.0160 2.4928 0.9373 0.0114 2.2636 0.0159 0.0141 8.5 9.64
92 920 0.0050 0.0160 25088 0.9487 0.0114 22795 0.0159 0.0141 85 949
a3 930 0.0050 0.0160 2.5248 0.9604 0.0114 2.2954 0.0159 0.0141 85 9.35
94 940 0.0050 0.0160 2.5408 0.9716 0.0115 23113 0.0159 0.0141 85 9.24
95 950 0.0050 0.0160 2.5568 0.9831 0.0115 23272 0.0159 0.0141 85 9.14
96 960 0.0050 0.0160 25728 0.9946 0.0115 23431 0.0159 0.0142 85 9.06
97 970 0.0050 0.0160 25888 1.0062 0.0116 23580 0.0159 0.0142 85 8.99
98 980 0.0050 0.0160 26048 1.0178 0.0116 23749 0.0159 0.0142 85 8.93
99 990 0.0050 0.0160 2.6208 1.0294 0.0116 2,3909 0.0159 0.0142 86 8.88
100 1000 0.0050 0.0160 26368 1.0411 0.0117 24068 0.0159 0.0142 86 8.84
101 1010 0.0040 0.0128 26496 1.0504 0.0094 24195 0.0127 0.0114 6.9 8.68
102 1020 0.0040 0.0128 26624 1.0598 0.0094 24322 0.0127 0.0114 6.9 8.44
103 1030 0.0040 0.0128 26752 1.0692 0.0094 2.4450 0.0127 0.0114 6.9 8.22
104 1040 0.0040 - 0.0128 2.6880 1.0786 0.0084 24577 0.0127 0.0114 6.9 8.04
105 1050 0.0040 0.0128 2.7008 1.0880 0.0094 24704 0.0127 0.0114 6.9 7.88
106 1060 0.0040 0.0128 27136 1.0975 0.0094 24832 0.0127 0.0114 6.9 775
107 1070 0.0040 0.0128 2.7264 1.1070 0.0085 24959 0.0127 0.0114 6.9 7863
108 1080 0.0040 0.0128 27392 1.1164 0.0085 25087 0.0127 0.0114 6.9 753
109 1080 0.0040 0.0128 27520 1.1259 0.0095 25214 0.0127 0.0114 6.9 745
110 1100 0.0040 0.0128 2.7648 1.1365 0.0085 2.5341 0.0127 0.0115 6.9 737
111 1110 0.0040 0.0128 27776 1.1450 0.0095 2.5469 0.0127 0.0115 6.9 731
12 1120 0.0040 0.0128 27904 1.1546 0.0096 2.5596 0.0127 0.0115 6.9 725
13 1130 0.0040 0.0128 2.8032 1.1641 0.0096 25723 0.0127 0.0115 6.9 721
114 1140 0.0040 0.0128 2.8160 1.1737 0.0086 25851 0.0127 0.0115 6.9 747
115 1150 0.0040 0.0128 2.8288 1.1833 0.0096 25978 0.0127 0.0115 6.9 713
116 1160 0.0040 0.0128 2.8416 1.1930 0.0096 26108 0.0127 0.0115 69 741
117 1170 0.0040 0.0128 2.8544 1.2026 0.0096 26233 0.0127 0.0115 6.9 7.08
118 1180 0.0040 0.0128 2.8672 1.2123 0.0097 26360 a.0127 0.0115 6.9 7.08
119 1190 0.0040 0.0128 2.8800 1.2220 0.0097 2.6488 0.0127 0.0115 6.9 7.05
120 1200 0.0040 0.0128 2.8928 1.2316 0.0087 2.6615 0.0127 0.0115 6.9 7.03
121 1210 0.0040 0.0128 2.9056 1.2414 0.0097 2.6743 0.0127 0.0115 69 7.02
122 1220 0.0040 0.0128 2.9184 1.2511 0.0097 2.6870 0.0127 0.0115 7.0 7.01
123 1230 0.0040 0.0128 29312 1.2608 0.0097 2.6998 0.0127 0.0115 7.0 7.00
124 1240 0.0040 0.0128 2.9440 1.2706 0.0098 27125 0.0127 0.0116 7.0 7.00
125 1250 0.0040 0.0128 29568 1.2804 0.0098 2.7253 0.0127 0.0116 7.0 6.99
126 1260 0.0040 0.0128 2.9696 1.2902 0.0098 27380 0.0127 0.0116 7.0 6.99
127 1270 0.0040 0.0128 2.9824 1.3000 0.0098 27507 0.0127 0.0116 70 6.99
128 1280 0.0040 0.0128 2.9952 1.3008 0.0098 2.7635 0.0127 0.0116 7.0 6.98
129 1280 0.0040 0.0128 3.0080 1.3196 0.0098 27762 0.0127 0.0116 7.0 6.98
130 1300 0.0040 0.0128 3.0208 1.3295 0.0099 2,7890 0.0127 0.0116 7.0 6.98
131 1310 0.0040 0.0128 3.0336 1.33%4 0.0099 2.8017 0.0127 - 0.0116 7.0 6.98
132 1320 0.0040 0.0128 3.0464 1.3483 0.0099 2.8145 0.0127 0.0116 7.0 6.98
133 1330 0.0040 0.0128 3.0582 1.3502 0.0099 2.8272 0.0127 0.0116 7.0 6.99
134 1340 0.0040 0.0128 3.0720 1.3691 0.0099 2.8400 0.0127 0.0116 7.0 6.99
135 1350 0.0040 0.0128 3.0848 1.3790 0.0098 28527 0.0127 0.0116 7.0 6.99
136 1360 0.0040 0.0128 3.0076 1.3889 0.0098 2.8655 0.0127 0.0116 7.0 6.99
37 1370 0.0040 0.0128 3.1104 1.3989 0.0100 2.8782 0.0128 0.0116 7.0 6.99
138 1380 0.0040 0.0128 3.1232 1.4089 0.0100 2.8910 0.0128 0.0118 7.0 7.00
138 1390 0.0040 0.0128 3.1360 1.4189 0.0100 2.9037 0.0128 0.0116 7.0 7.00
140 1400 0.0040 0.0128 3.1488 1.4289 0.0100 29165 0.0128 0.0117 7.0 7.00
141 1410 0.0040 0.0128 3.1616 1.4389 0.0100 2.9292 0.0128 0.0117 7.0 7.00
142 1420 0.0040 0.0128 3.1744 1.4489 0.0100 2.9420 0.0128 0.0117 7.0 7.01
143 1430 0.0040 0.0128 3.1872 1.4590 0.0100 29547 0.0128 0.0117 7.0 7.01
144 1440 0.0040 0.0128 3.2000 1.4690 0.0101 2.9675 0.0128 0.0117 7.0 7.01
Total Volume of Runoff* = 826,993 cu.ft.
Notes:

1. Total Runoff Volume is found by summing column (12) and multiplying by the time step, dt as follows:

K:\Cedar Hills - Area S\Phase IVAC:

V= 8umQ xdt

V(cu.ft) = SumQ(cu.ftis) x dt{min.) x (60 s/min.)

JH Ed b WEST Basin Type 1A slom.ds
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SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Project: City of Arlington - Edgecomb
Basin: West
Storm Event:  100-YEAR, 24-HOUR
Given:
Area = 99.59 acres
Pt = 3.75 inches
da = 10 min.
Tc = 69.1 min.
PERVIOUS AREA IMPERVIOUS AREA
{Interim Final Cover Area) (Roads)
Area = 39.84 acres Area = 59.75 acres
CN = 81 CN = 98 SUMMARY.
s = 235 s = 0.20 Tpx (hrs)=7.83
028 = 047 028 = 0.04 Te (min)=69.1
Qpk(cfs) = 36.40
Compute: Runoff Hydrograph Vol (cf) = 1,004,492
Column (3) = SCS Type A Rainfall Distribution
Cotumn (4) = Col. (3) x Pt
Column (5} = Accumutated Sum of Col. (4)
Column (6) = [If P <= 0.28] = 0; Note, use PERVIOUS Area "S" value,
[If P > 0.28] = (Col.(5) - 0.28)"2/(Col(5) + 0.8S); Using the PERVIOUS Area "S" value.
Column (7) = Col.(6) of Present Time Step - Col.(6) of Previous Time Step
Column (8) = Same method as for Col.(6), except use the IMPERVIOUS Area "S" value.
Colurnn (9) = Col.(8) of the present time step - Col.{8) of the previous time step.
Column (10} = ((PERVIQUS area / Total area) x Col.(7}) + {(IMPERVIOUS arez / Total area) x Col.(9))
Column {11) = (60.5 x Col.(10) x Total Area)/ 10 (dt = 10 minutes)
Routing Constant, w=dt/ (2Tc+dt) = 0.0675
Column (12) = Col.(12) of Previous Time Step + (w x [Col.(11) of Previous Time Step
+ Col.(11) of Present Time Step - {2 x Col.(12) of Previous Time Step)})
Pervious Area Impenvious Area
(1) 2 3) ) ) (6) 4] ) (2] (10) (11) (12)
Time Time Rainfall incre- Accumu-  Accumu- incre-  Accumu- Incre- Total Instant design
Increment distri- mental {ated lated mental fated mental Runoff hydro- hydro-
bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph
min. % of Pt in. in. in. | in. in. in. in. cfs cfs
1 10 0.0040 0.0150 0.0150 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
2 20 0.0040 0.0150 0.0300 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 0.00
3 30 0.0040 0.0150 0.0450 0.0000 0.0000 0.0001 0.0001 0.0001 0.0 0.00
4 40 0.0040 0.0150 0.0600 0.0000 0.0000 0.0016 0.0016 0.0009 0.6 0.04
5 50 0.0040 0.0150 0.0750 0.0000 0.0000 0.0049 0.0033 0.0020 1.2 0.15
6 &0 0.0040 0.0150 0.0900 0.0000 0.0000 0.0096 0.0046 0.0028 1.7 0.33
7 70 0.0040 0.0150 0.1050 0.0000 0.0000 0.0154 0.0058  .0.0035 241 0.54
8 80 0.0040 0.0150 0.1200 0.0000 0.0000 0.0221 0.0068 0.0041 25 0.77
9 80 0.0040 0.0150 0.1350 0.0000 0.0000 0.0297 0.0076 0.0046 27 1.02
10 100 0.0040 0.0150 0.1500 0.0000 0.0000 0.0381 0.0083 0.0050 3.0 1.27
11 110 0.0050 0.0188 0.1688 0.0000 0.0000 0.0483 0.0112 0.0067 41 157
12 120 0.0050 0.0188 0.1875 0.0000 0.0000 0.0613 0.0120 0.0072 4.4 1.93
13 130 0.0050 0.0188 0.2063 0.0000 0.0000 0.0741 0.0127 0.0076 46 227
14 140 0.0050 0.0188 0.2250 0.0000 0.0000 0.0874 0.0133 0.0080 438 2.60
15 150 0.0050 0.0188 0.2438 0.0000 0.0000 0.1012 0.0138 0.0083 5.0 291
16 160 0.0050 0.0188 0.2625 0.0000 0.0000 0.1154 0.0142 0.0085 5.1 3.20
17 170 0.0060 0.0225 0.2850 0.0000 0.0000 0.1330 0.0176 0.0106 6.4 3.55
18 180 0.0060 0.0225 0.3075 0.0000 0.0000 0.1511 0.0181 0.0108 6.5 394
19 190 0.0060 0.0225 0.3300 0.0000 0.0000 0.1695 0.0185 0.0111 6.7 430
20 200 0.0060 0.0225 0.3525 0.0000 0.0000 0.1884 0.0188 0.0113 6.8 463
21 210 0.0060 0.0225 0.3750 0.0000 0.0000 0.2075 0.0191 0.0115 6.9 493
22 220 0.0060 0.0225 0.3975 0.0000 0.0000 0.2269 0.0194 0.0116 7.0 520
23 230 0.0070 0.0263 0.4238 0.0000 0.0000 0.2498 0.0229 0.0138 83 553
24 240 0.0070 0.0263 0.4500 0.0000 0.0000 0.2730 0.0232 0.0139 8.4 591
25 250 0.0070 0.0263 0.4763 0.0000 0.0000 0.2965 0.0235 0.0141 85 6.25
26 260 0.0070 0.0263 0.5025 0.0005 0.0004 0.3202 0.0237 0.0144 8.7 6.57
27 270 0.0070 0.0263 0.5288 0.0015 0.0010 0.3440 0.0239 0.0147 8.9 6.86
28 280 0.0070 0.0263 0.5550 0.0030 0.0016 0.3681 0.0241 0.0151 9.1 7.15
29 280 0.0082 0.0308 0.5858 0.0055 0.0025 0.3965 0.0284 0.0180 10.9 753
30 300 0.0082 0.0308 0.6165 0.0087 0.0032 0.4250 0.0286 0.0184 1.4 7.99
31 310 0.0082 0.0308 0.6473 0.0126 0.0039 0.4537 0.0287 0.0188 113 843
32 320 0.0082 0.0308 0.6780 0.0171 0.0045 0.4826 0.0289 0.0191 115 8.83
33 330 0.0082 0.0308 0.7088 0.0222 0.0051 0.56116 0.0290 0.0195 117 9.21
34 340 0.0082 0.0308 0.7395 0.0279 0.0057 0.5407 0.0291 0.0198 1.9 9.56
35 350 0.0095 0.0356 0.7751 0.0353 0.0074 0.5746 0.0339 0.0233 14.0 10.02
36 360 0.0095 0.0356 0.8108 0.0434 0.0081 0.6086 0.0340 0.0236 14.2 10.57
37 370 0.0095 0.0356 0.8464 0.0523 0.0088 0.6427 0.0341 0.0240 145 11.08
38 380 0.0095 0.0356 0.8820 0.0618 0.0095 0.6768 0.0342 0.0243 14.7 11.55
39 390 0.0095 0.0356 0.9176 0.0720 0.0102 07113 0.0343 0.0247 14.9 11.99
40 400 0.0095 0.0356 0.9533 0.0828 0.0108 0.7457 0.0344 0.0250 15.0 12.39
41 410 0.0134 0.0503 1.0035 0.0991 0.0163 0.7943 0.0486 0.0357 21.5 13.18
42 420 0.0134 0.0503 1.0538 0.1166 0.0175 0.8431 0.0488 0.0363 21.8 14.33
43 430 0.0134 0.0503 1.1040 0.1352 0.0186 0.8920 0.0489 0.0368 222 15.37
44 440 0.0180 0.0675 1.1715 0.1618 0.0266 0.9578 0.0658 0.0501 302 16.83
45 450 0.0180 0.0675 1.2390 0.1902 0.0284 1.0238 0.0660 0.0510 307 18.67
46 460 0.0340 0.1275 1.3665 0.2483 0.0581 1.1488 0.1250 0.0982 59.2 2221
47 470 0.0540 0.2025 1.5690 0.3511 0.1028 1.3481 0.1993 0.1607 96.8 29.74
48 480 0.0270 0.1013 1.6703 0.4068 0.0557 1.4481 0.0999 0.0822 495 35.60 Q peak
49 490 0.0180 0.0675 1.7378 0.4453 0.0385 1.5148 0.0667 0.0554 334 36.40
50 500 0.0134 0.0503 °* 1.7880 0.4747 0.0294 1.5644 0.0497 0.0416 250 35.43
51 510 0.0134 0.0503 1.8383 0.5046 0.0299 1.6142 0.0497 0.0418 252 34.03
52 520 0.0134 0.0503 1.8885 0.5351 0.0305 1.6639 0.0497 0.0420 253 32.85
53 530 0.0088 0.0330 1.9215 0.5554 0.0203 1.6966 0.0327 0.0277 16.7 3125
54 540 0.0088 0.0330 1.9545 0.5759 0.0205 1.7293 0.0327 0.0278 16.8 29.29
55 550 0.0088 0.0330 1.9875 0.5966 0.0207 1.7620 0.0327 0.0279 16.8 27.61
56 560 0.0088 0.0330 2.0205 06176 0.0209 1.7947 0.0327 0.0280 16.9 26.15
57 570 0.0088 0.0330 2.0535 0.6387 0.0211 1.8274 0.0327 0.0281 16.9 24.80
58 580 0.0088 0.0330 2.0865 0.6601 0.0213 1.8601 0.0327 0.0282 17.0 2383
59 590 0.0088 0.0330 2.1195 0.6816 0.0215 1.8928 0.0327 0.0283 17.0 2291
80 600 0.0088 0.0330 2.1525 0.7033 0.0217 1.9256 0.0327 0.0283 174 2212
81 610 0.0088 0.0330 2.1855 0.7252 0.0219 1.8583 0.0327 0.0284 174 2144
62 620 0.0088 0.0330 22185 0.7473 0.0221 1.9911 0.0328 0.0285 17.2 20.86
63 630 0.0088 0.0330 22515 0.7696 0.0223 2.0238 0.0328 0.0286 172 20.36
64 640 0.0088 0.0330 2.2845 0.7920 0.0224 2.0566 0.0328 0.0286 17.3 19.94
65 650 0.0072 0.0270 2.3115 0.8105 0.0185 2.0834 0.0268 0.0235 14.1 19.37
66 660 0.0072 0.0270 2.3385 0.8291 0.0186 21103 0.0268 0.0235 14.2 18.67
67 670 0.0072 0.0270 2.3655 0.8478 0.0187 21371 0.0268 0.0236 14.2 18.06
KiCedar Hills - Area 5\Phase MC 2SBUH WEST Basin Type 1A storm.xds

A [y



SANTA BARBARA URBAN HYDROGRAPH (SBUH) METHOD
RUNOFF VOLUME CALCULATION

Penvious Area Impenvious Area
(1) @) (3) ) &) 6) 7) (8} (9} (10) (1) (12)

Time Time Ralnfall Incre- Accumu-  Accumu- Incre-  Accumu- Incre- Total instant design

Increment distri- mental fated lated mental lated mentat Runoff hydro- hydro-

bution Rainfall Rainfall Runoff Runoff Runoff Runoff graph graph

min. % of Pt in. in. in. in. in. in. in. cfs cfs
68 680 0.0072 0.0270 23925 0.8665 0.0188 2.1639 0.0268 0.0236 14.2 17.54
69 690 0.0072 0.0270 24195 0.8854 0.0189 2.1807 0.0268 0.0237 14.3 17.10
70 700 0.0072 0.0270 2.4465 0.8044 0.0190 22176 0.0268 0.0237 14.3 16.71
kel 710 0.0072 0.0270 24735 0.9235 0.0191 22444 0.0268 0.0237 14.3 16.39
72 720 0.0072 0.0270 25005 0.9427 0.0192 22712 0.0268 0.0238 14.3 16.11
73 730 0.0072 0.0270 25275 0.9620 0.0193 22981 0.0268 0.0238 144 15.87
74 740 0.0072 0.0270 25545 0.9814 0.0194 2.3249 0.0268 0.0239 144 15.67
75 750 0.0072 0.0270 25815 1.0009 0.0195 23518 0.0268 0.0239 14.4 15.49
76 760 0.0072 0.0270 26085 1.0205 0.0196 23786 0.0269 0.0239 14.4 15.35
77 770 0.0057 0.0214 2.6299 1.0360 0.0156 2.3999 0.0213 0.0190 114 15.02
78 780 0.0057 0.0214 2.6513 1.0516 0.0156 24212 0.0213 0.0190 114 14.54
79 790 0.0057 0.0214 26726 1.0673 0.0157 24424 0.0213 0.0190 115 14.12
80 800 0.0057 0.0214 2.6940 1.0830 0.0157 2.4837 0.0213 0.0180 115 13.76
81 810 0.0057 0.0214 2.7154 1.0988 0.0158 24849 0.0213 0.0191 115 13.46
82 820 0.0057 0.0214 27368 1.1146 0.0158 25062 0.0213 0.0191 115 13.19
83 830 0.0057 0.0214 2.7581 1.1305 0.0159 25275 0.0213 0.0191 15 12,98
84 840 0.0057 0.0214 27795 1.1464 0.0159 2.5488 0.0213 0.0191 "5 12.77
85 850 0.0057 0.0214 28009 1.1624 0.0160 2.5700 0.0213 0.0192 M5 12.60
86 860 0.0057 0.0214 2.8223 1.1784 0.0160 25913 0.0213 0.0192 116 1246
87 870 0.0057 0.0214 2.8436 1.1945 0.0161 26126 0.0213 0.0192 116 12.34
88 880 0.0057 0.0214 2.8650 1.2106 0.0161 26339 0.0213 0.0192 11.6 12.24
89 890 0.0050 0.0188 2.8838 1.2248 0.0142 26525 0.0187 0.0169 10.2 12.05
90 900 0.0050 0.0188 2.9025 1.2390 0.0142 2.6712 0.0187 0.0169 10.2 11.80
91 910 0.0050 0.0188 29213 1.2533 0.0143 2.6899 0.0187 0.0169 10.2 11.58
92 920 0.0050 0.0188 2.9400 1.2675 0.0143 2,7085 0.0187 0.0169 10.2 11.39
93 930 0.0050 0.0188 2.9588 1.2819 0.0143 27272 0.0187 0.0169 10.2 1.23
94 940 0.0050 0.0188 29775 1.2962 0.0144 2.7459 0.0187 0.0169 10.2 11.09
95 950 0.0050 0.0188 2,9963 1.3106 0.0144 27645 0.0187 0.0170 102 10.97
96 960 0.0050 0.0188 3.0150 1.3250 0.0144 2.7832 0.0187 0.0170 10.2 10.87
97 970 0.0050 0.0188 3.0338 1.3395 0.0145 2.8019 0.0187 0.0170 10.2 10.78
98 980 0.0050 0.0188 3.0525 1.3540 0.0145 2.8206 0.0187 0.0170 10.2 10.71
99 990 0.0050 0.0188 3.0713 1.3685 0.0145 2.8392 0.0187 0.0170 10.3 10.65
100 1000 0.0050 0.0188 3.0000 1.3830 0.0146 2.8579 0.0187 0.0170 10.3 10.60
101 1010 0.0040 0.0150 3.1050 1.3947 0.0117 2.8728 0.0149 0.0136 82 1041
102 1020 0.0040 0.0150 3.1200 1.4064 0.0117 2.8878 0.0149 0.0136 82 10.12
103 1030 0.0040 0.0150 3.1350 1.4181 0.0117 2.9027 0.0149 0.0136 8.2 9.86
104 1040 0.0040 0.0150 3.1500 1.4298 0.0117 2.477 0.0149 0.0137 82 9.64
405 1050 0.0040 0.0150 3.1650 1.4416 0.0117 2.9326 0.0149 0.0137 82 945
106 1060 0.0040 0.0150 3.1800 1.4533 0.0118 2.9476 0.0149 0.0137 82 9.28
107 1070 0.0040 0.0150 3.1950 1.4651 0.0118 2.9625 0.0149 0.0137 82 9.14
108 1080 0.0040 0.0150 3.2100 1.4768 0.0118 29774 0.0149 0.0137 82 9.02
108 1090 0.0040 0.0150 3.2250 1.4887 0.0118 2.9924 0.0149 0.0137 8.3 8.92
110 1100 0.0040 0.0150 3.2400 1.5006 0.0118 3.0073 0.0149 0.0137 8.3 8.83
111 1110 0.0040 0.0150 3.2550 1.5124 0.0119 3.0223 0.0149 0.0137 8.3 8.75
112 1120 0.0040 0.0150 3.2700 1.5243 0.0119 3.0372 0.0149 0.0137 8.3 8.69
13 1130 0.0040 0.0150 3.2850 1.5362 0.0119 3.0522 0.0149 0.0137 8.3 863
114 1140 0.0040 0.0150 3.3000 1.5481 0.0119 3.0671 0.0149 0.0137 8.3 8.58
15 1150 0.0040 0.0150 3.3150 1.5600 0.0119 3.0821 0.0149 0.0137 83 8.54
116 1160 0.0040 0.0150 3.3300 1.5720 0.0119 3.0970 0.0149 0.0137 83 8.50
17 1170 0.0040 0.0150 3.3450 1.5839 0.0120 3.1120 0.0149 0.0138 83 848
118 1180 0.0040 0.0150 3.3600 1.5959 0.0120 3.1269 0.0149 0.0138 83 8.45
119 1190 0.0040 0.0150 3.3750 1.6079 0.0120 3.1419 0.0149 0.0138 83 843
120 1200 0.0040 0.0150 3.3900 1.6199 0.0120 3.1568 0.0150 0.0138 8.3 8.41
121 1210 0.0040 0.0150 3.4050 1.6320 0.0120 3.1718 0.0150 0.0138 a3 8.40
122 1220 0.0040 0.0150 3.4200 1.6440 0.0120 3.1867 0.0150 0.0138 83 838
123 1230 0.0040 0.0150 3.4350 1.6561 0.0121 3.2017 0.0150 0.0138 83 837
124 1240 0.0040 0.0150 3.4500 1.6682 0.0121 3.2166 0.0150 0.0138 83 837
125 1250 0.0040 0.0150 3.4650 1.6803 0.0121 3.2316 0.0150 0.0138 8.3 8.36
126 1260 0.0040 0.0150 3.4800 1.6924 0.0121 3.2465 0.0150 0.0138 8.3 8.36
127 1270 0.0040 0.0150 3.4950 1.7045 0.0121 3.2615 0.0150 0.0138 8.3 8.35
128 1280 0.0040 0.0150 3.5100 1.7167 0.0121 3.2764 0.0150 0.0138 83 835
129 1280 0.0040 0.0150 3.5250 1.7288 0.0122 3.2014 0.0150 0.0138 83 8.35
130 1300 0.0040 0.0150 3.5400 1.7410 0.0122 3.3063 0.0150 0.0138 83 8.35
131 1310 0.0040 0.0150 3.5550 1.7532 0.0122 3.3213 0.0150 0.0139 83 8.35
132 1320 0.0040 0.0150 3.5700 1.7654 0.0122 3.3363 0.0150 0.0139 8.3 835
133 1330 0.0040 0.0150 3.5850 17776 0.0122 3.3512 0.0150 0.0139 8.4 8.35
134 1340 0.0040 0.0150 3.6000 1.7899 0.0122 3.3662 0.0150 0.0139 84 8.35
135 1350 0.0040 0.0150 3.6150 1.8021 0.0123 3.3811 0.0150 0.0139 84 8.35
136 1360 0.0040 0.0150 3.6300 1.8144 0.0123 3.3961 0.0150 0.0139 84 8.35
137 1370 0.0040 0.0150 3.6450 1.8267 0.0123 34110 0.0150 0.0139 84 8.35
138 1380 0.0040 0.0150 3.6600 1.8390 0.0123 3.4260 0.0150 0.0139 84 8.36
139 1390 0.0040 0.0150 3.6750 1.8513 0.0123 3.4410 0.0150 0.0139 84 8.36
140 1400 0.0040 0.0150 3.6900 1.8636 0.0123 3.4559 0.0150 0.0139 84 8.36
141 1410 0.0040 0.0150 3.7050 1.8760 0.0123 3.4708 0.0150 0.0138 84 8.36
142 1420 0.0040 0.0150 3.7200 1.8883 0.0124 3.4858 0.0150 0.0138 8.4 8.37
143 1430 0.0040 0.0150 3.7350 1.9007 0.0124 3.5008 0.0150 0.0139 8.4 837
144 1440 0.0040 0.0150 3.7500 1.9131 0.0124 3.5157 0.0150 0.0138 8.4 8.37
Total Volume of Runoff* = 1,004,492 cu. ft.
Notes:

1. Total Runoff Volume is found by summing column {12) and multiplying by the time step, dt as follows:

K\Ceder Hills - Area S\Phase IVC:

V= SumQ x dt

V(cu.ft.) = SumQ(cu.f/s) x dt{min.) x (60 s/min.)

2ASBUH Ed

WEST Basin Type 1A storm.xs
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ATTACHMENT 5
Cascade Survey Data
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4.3.1 CULVERTS — METHODS OF ANALYSIS

FIGURE 4.3.1.B
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Culvert Calculator Report

Culvert 1
Solve For: Headwater Elevation
" Culvert Summary
Allowable HW Elevation 0.00 ft Headwater Depth/Height 1.24
Computed Headwater Elev: @ Discharge 2211 cfs
Iniet Control HW Elev. 147.56 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 147.57 ft Control Type Outlet Control
Grades
Upstream Invert 145.35 ft Downstream Invert 141.86 ft
Length 270.00 ft Constructed Slope 0.012926 ft/it
Hydraulic Profite
Profile M2 Depth, Downstream 1.38 ft
Slope Type Mild Normal Depth 140 ft
Flow Regime Subcritical Critical Depth 1.38 ft
Velocity Downstream 6.69 ft/s Critical Slope 0.013172 ft/ft
Section
Section Shape Horizontal Ellipse Mannings Coefficient 0.020
Section Material Concrete Span 2.83 ft
Section Size 22x34 inch Rise 1.79 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 147.57 ft Upstream Velocity Head 0.68 ft
Ke 0.20 Entrance Loss 0.14 ft
Inlet Control Properties
Inlet Control HW Elev. 147.56 ft Flow Control Submerged
Grooelendywéh headwall (horizontal ellipse) Area Full 4.0 ft
K 0.00180 HDS 5 Chart 29
M 2.50000 HDS 5 Scale 2
C 0.02920 Equation Form 1
Y 0.74000
Project Engineer: Chris Dimilanta
untitted.cvm URS Corporation CulvertMaster v3.0 [3.0004]

06/04/08 02:39:11 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Page 1 of 1
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Culvert Calculator Report

Culvert 3

Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 0.00_ft Headwater Depth/Height 6.71
Computed Headwater Elev: 149.96 ft Discharge 2211 cfs
Inlet Control HW Elev. 91 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 149.96 ft Control Type Outlet Control
Grades
Upstream Invert 139.90 ft Downstream Invert 139.51 ft
Length 40.00 ft Constructed Slope 0.009750 fuft
Hydraulic Profile
Profile = CompositeM2PressureProfile Depth, Downstream 1.48 ft
Siope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 148 ft
Velocity Downstream 12.55 ft/s Critical Slope 0.137055 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1
Qutlet Control Properties
Qutlet Control HW Elev. 149.96 ft Upstream Velocity Head 243 ft
Ke 0.20 Entrance Loss 0.49 ft
Inlet Controi Properties
Inlet Control HW Elev. 144.94 ft Flow Control Submerged
Inlet TReweled ring, 33.7° (1.5:1) bevels Area Full 1.8 ft2
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000 :

Project Engineer: Chris Dimilanta
untitled.cvm URS Corporation CulvertMaster v3.0 [3.0004]
06/04/08 02:39:22 PM © Haestad Methods, Inc. . 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1
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Culvert Calculator Report

Culvert 4
Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 0.00 ft Headwater Depth/Height 2.89
Computed Headwater Elev: Discharge 2211 cfs
Inlet Control HW Elev. g99 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 142.93 ft Control Type Qutlet Control
Grades
Upstream invert 137.14 ft Downstream Invert 135.28 it
Length 150.00 ft Constructed Slope 0.012400 ft/ft
Hydraulic Profile
Profile =~ CompositeM2PressureProfile Depth, Downstream 1.68 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.68 ft
Velocity Downstream 7.85 fi/s Critical Slope 0.031266 ft/ft
Section
Section Shape : Circular Mannings Coefficient 0.024
Section Material CMP Span 200 ft
Section Size 24 inch Rise 200 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 142.93 it Upstream Velocity Head 0.77 ft
Ke 0.20 Entrance Loss 0.15 ft
Inlet Control Properties 1‘
Inlet Control HW Elev. 139.99 ft Flow Control Submerged {
inlet TRageled ring, 33.7° (1.5:1) bevels Area Full 3.1 fi2 |
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Project Engineer: Chris Dimilanta
untitled.cvm URS Corporation CulvertMaster v3.0 [3.0004]
06/04/08 02:39:32 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

AV

Culvert 5
Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation Headwater Depth/Height 130.08
Computed Headwater Elev: ¢ 3 Discharge 46.55 cfs
Inlet Control HW Elev. Tailwater Elevation 0.00 ft
Outlet Control HW Elev. Controf Type Qutlet Control
Grades
Upstream invert 130.59 ft Downstream Invert 126.65 ft
Length 940.00 ft Constructed Slope 0.004191 ft/ft
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.50 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.50 ft
Velocity Downstream 26.34 ft/s Critical Slope 0.191884 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 325.71 Upstream Velocity Head 10.78 ft
Ke 0.20 Entrance Loss 2.16 ft
inlet Control Properties
Iniet Control HW Elev. 148.69 Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 1.8 ft?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000
Project Engineer: Chris Dimilanta
untitled.cvm URS Corporation CulvertMaster v3.0 [3.0004]

06/04/08 02:39:42 PM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA = +1-203-755-1666

Page 1 of 1
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Solve For: Section Size

Culvert Calculator Report
Culvert 3 with 4-ft Headwater, Solving for Pipe Diameter

Culvert Summary

31y

Allowable HW Elevation 143.90 ft Headwater Depth/Height 1.84
Computed Headwater Elev: 143.58 ft Discharge 2211 cfs
Inlet Control HW Elev. 142.75 it Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 143.58 ft Control Type Outlet Control
Grades

Upstream Invert 139.90 it Downstream Invert 139.51 it
Length 40.00 ft Constructed Slope 0.009750 ft/ft
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.68 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.68 ft
Velocity Downstream 7.85 ft/s Critical Slope 0.031266 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch > Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 143.58 ft Upstream Velocity Head 0.77 ft
Ke 0.20 Entrance Loss 0.15 ft
Inlet Control Properties

inlet Control HW Elev. 142.75 ft Flow Control Submerged
Inlet TReweled ring, 33.7° (1.5:1) bevels Area Full 3.1 2
K ‘ 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

c:\program files\haestad\cvm\edgecomb 06-04-08.cvim

06/05/08 12:45:16 PM

© Haestad Methods, Inc.

URS Corporation
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Chris Dimilanta

CulvertMaster v3.0 [3.0004]
Page 1 of 1



Culvert Calculator Report

Culvert 3 with 4-ft Headwater & 2-ft Tailwater, Solving for Pipe Diameter

Solve For: Section Size

Culvert Summary

(’Af/’ltr |

Allowable HW Elevation 143.90 ft Headwater Depth/Height 1.92
Computed Headwater Elev: 143.74 ft Discharge 22.11 cfs
Inlet Control HW Elev. 142.75 ft Tailwater Elevation 141.51 ft
Outlet Control HW Elev. 143.74 ft Control Type Outlet Control
Grades
Upstream Invert 139.90 ft Downstream Invert 139.51 ft
Length 40.00 ft Constructed Slope 0.009750 ft/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 2.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 1.68 ft
Velocity Downstream 7.04 fi/s Critical Slope 0.031266 fi/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material _ Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
~ Number Sections 1
Qutlet Control Properties
Outlet Control HW Elev. 143.74 ft Upstream Velocity Head 0.77 ft
Ke ' 0.20 Entrance Loss 0.15 ft
Inlet Control Properties
Inlet Control HW Elev. 142.75 ft Flow Control Submerged
Inlet TReeeled ring, 33.7° (1.5:1) bevels Area Full 3.1 fi2
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

c:\program files\haestad\cvm\edgecomb 06-04-08.cvm
06/30/08 03:56:31 PM

© Haestad Methods, Inc.

URS Co}poration

' Project Engineer: Chris Dimilanta
CulvertMaster v3.0 [3.0004]

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




Solve For: Section Size

Culvert Calculator Report
Culvert 4 with 4-ft Headwater, Solving for Pipe Diameter

Culvert Summary

05 1Y

Allowable HW Elevation 141.14 ft Headwater Depth/Height 1.41

Computed Headwater Elev: 140.30 ft Discharge 22.11 cfs

Inlet Control HW Elev. 139.69 ft Tailwater Elevation 0.00 ft

Outlet Control HW Elev. 140.30 ft Control Type Outlet Controi

Grades

Upstream Invert 137.14 ft Downstream Invert 135.28 ft

Length 150.00 ft Constructed Slope 0.012400 ft/ft

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.65 ft

Slope Type Mild Normal Depth N/A ft

Flow Regime Subcritical Critical Depth © 165 ft

Velocity Downstream 7.09 ft/s Critical Slope 0.022163 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CM Span 225 ft

Section Size Rise 2.25 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 140.30 ft Upstream Velocity Head 0.48 it

Ke 0.20 Entrance Loss 0.10 ft

Inlet Control Properties

Inlet Control HW Elev. 139.69 ft Flow Control Transition

Inlet TReeeled ring, 33.7° (1.5:1) bevels Area Full 4.0 it

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

] 0.02430 Equation Form 1

Y 0.83000

Project Engineer: Chris Dimilanta

c:\program files\haestad\cvm\edgecomb 06-04-08.cvm URS Corporation CulvertMaster v3.0 [3.0004]

06/05/08 12:46:55 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Page 1 of 1



Solve For: Section Size

Culvert Calculator Report
Culvert 4 with 4-ft Headwater & 2-ft Tailwater, Solving for Pipe Diameter

Culvert Summary

Cle[14

Allowable HW Elevation 141.14 ft Headwater Depth/Height 1.45
Computed Headwater Elev: 140.40 ft Discharge 2211 cfs
Inlet Control HW Elev. 139.69 ft Tailwater Elevation 137.28 ft
Outlet Control HW Elev. 14040 ft Control Type Outlet Control
Grades
Upstream Invert 137.14 ft Downstream Invert 135.28 ft
Length 150.00 ft Constructed Slope 0.012400 ft/ft
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 2.00 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.65 ft
Velocity Downstream 5.92 ft/s Critical Slope 0.022163 fi/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP_ Span 225 ft
Section Size Rise 225 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 140.40 ft Upstream Velocity Head 0.48 ft
Ke 0.20 Entrance Loss 0.10 f#t
Inlet Control Properties
Intet Control HW Elev. 139.69 ft Flow Control Transition
Inlet TBeeeled ring, 33.7° (1.5:1) bevels Area Full 4.0 ft2
K 0.00180 HDS 5 Chart 3

- M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

c:\program files\haestad\cvm\edgecomb 06-04-08.cvm
06/30/08 04:01:01 PM ® Haestad Methods, Inc.

URS Corporation

Project Engineer: Chris Dimitanta
CulvertMaster v3.0 [3.0004]

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Solve For: Section Size

e1|™

Culvert Calculator Report
Culvert 6 with 4-ft Headwater, Solving for Pipe Diameter

Culvert Summary

Allowable HW Elevation 134.59 ft Headwater Depth/Height 1.21
Computed Headwater Elev: 134.22 ft Discharge 46.55 cfs
Inlet Control HW Elev. 134.08 ft Tailwater Elevation 0.00 ft
Qutlet Control HW Elev. 134.22 ft Control Type Outlet Control
Grades

Upstream Invert 130.59 ft Downstream Invert 126.65 ft
Length 940.00 it Constructed Slope 0.004191 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 2.22 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subecritical Critical Depth 2.22 it
Velocity Downstream 8.29 ft/s Critical Slope 0.006030 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size @ Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 134.22 it Upstream Velocity Head 0.73 ft
Ke 0.20 Entrance Loss 0.15 ft
Inlet Control Properties

Inlet Control HW Elev. 134.08 ft Flow Control Transition
Inlet Type  Beveled ring, 33.7° bevels Area Fuli 71 ft
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

c:\program files\haestad\cvm\edgecomb 06-04-08.cvm
© Haestad Methods, Inc.

06/05/08 12:47:41 PM

URS Corporation
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Chris Dimilanta
CulvertMaster v3.0 [3.0004]
Page 1 0of 1



Culvert Calculator Report

od[ 14

Culvert 6 with 4-ft Headwater & 2-ft Tailwater, Solving for Pipe Diameter

Solve For: Section Size

Culvert Summary

Allowable HW Elevation 134.59 ft Headwater Depth/Height 1.21

Computed Headwater Elev: 134.22 it Discharge 46.55 cfs

Inlet Control HW Elev. 134.08 ft Tailwater Elevation 128.65 ft

Outlet Control HW Elev. 134.22 ft Control Type Outlet Control

Grades

Upstream Invert 130.59 ft Downstream Invert 126.65 ft

Length 940.00 ft Constructed Slope 0.004191 fi/ft

Hydraulic Profile

Profile M2 Depth, Downstream 222 ft

Slope Type Mild Normal Depth N/A ft

Flow. Regime Subecritical Critical Depth 2.22 ft

Velocity Downstream 8.29 fi/s Critical Slope 0.006030 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material C Span 3.00 ft

Section Size @ Rise 3.00 ft

Number Sections ’/ , :

Outlet Control Properties

Outlet Control HW Elev. 134.22 ft Upstream Velocity Head 0.73 ft

Ke 0.20 Entrance Loss 0.15 ft

inlet Control Properties

Inlet Control HW Elev. 134.08 ft Flow Control Transition

Inlet Type  Beveled ring, 33.7° bevels Area Full 7.1 12

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Project Engineer: Chris Dimilanta

c:\program files\haestad\cvm\edgecomb 06-04-08.cvm URS Corporation CulvertMaster v3.0 [3.0004]

06/30/08 04:03:57. PM

© Haestad Methods, Inc.

37 Brookside Road .. Waterbury, CT 06708 USA

+1-203-755-1666

Page 1 of 1



ATTACHMENT 7

Existing Project Descriptions and Comments from the City




Middle Fork Basin

Problem Identified:

‘IO/*H

Listed in the 1995 Stormwater Master Plan, this project is intended to addresses capacity issues along this stretch of the

drainage system.
Proposed Project:

Project consists of replacement of an undersized culvert under the BNSF railroad. tracks at approximately 182nd Street
NE and replacement of a culvert at the intersection of 172nd Street NE and the BNSF railroad fracks. The second project
also requires ditching and installation of a new culvert near the property at 172nd Street NE and 67th Avenue NE.

Unit Total 2006 Unit | 2006 Total
Quantity| Units Price Price Price
1__ |Roadway Excavation, w/ Haul* 100] CY $8.50 $850 . $10)  $957
2 |Arch Culvert (8-feet) 60| LF $400 $24,000
3 |Head Wall (8-feet) & Wing Wall (8-feet) 2| EA $2,500 $5,000
4 |Culvert Backfill & Compaction* 10 ¢y $20 $200 $23 $225 |
5 |Aggregate Base & Surfacing Coarse 10 CY $18 $180 $20 $203
6 |Stream Reconstruction 1| LS $10,000 $10,000
7 |Protect Existing Utilities & One Call Services 1 LS $750 $750 $844 $844
8 |Trench Safety 60| LF $2 $120 $2 $135
9 |SPCC Plan, Silt Fence, & TESC Measures 100{ LF $5 $500 $6 $563
10 |Roadway Restoration 100] CY $50 $5,000
11 |Traffic Control Labor 100{ Hours $35 $3,500 $39 $3,939
Subtotal $6,100 $50,866
67th Street Improvements (172nd Storm Reroute @ Corner Property)
12 |Roadway Excavation, w/ Haul* 100{ CY $8.50 $850 $10 $957
13 |Arch Culvert (8-feet) 60] LF $400 $24,000
14 [Head Wall (8-feet) & Wing Wall (8-feet) 21 EA $2,500 $5,000
15 [Culvert Backfill & Compaction* _10] ¢y $20 $200 $23 $225
16 |Aggregate Base & Surfacing Coarse 10| CY $18 $180 $20 $203
17---|Stream-Reconstruction LS $10,000 $10,000
18 [|Protect Existing Utilities & One Call Services 11 LS $750 $750 $844 $844
19 |Trench Safety ~ 60| LF $2 $120 $2 $135
20 |SPCC Plan, Silt Fence, & TESC Measures 100{ LF $5 $500 $6 $563
21 |Roadway Restoration 100] CY $50 $5,000
22 |Traffic Control Labor 100} Hours $35 $3,500 $39 $3,939
Subtotal $6,100 $50,866
Subtotal for 67th Street Improvements $12,200 $101,731
23 Mobilization/Overhead & Profit AL LS 10% $1,220 10% $10,173
24 Contingency 1] LS 30% $3,660 30% $30,519
25 Sales Tax 1] LS 8.5% $1,452 8.5% $12,106
Estimated Construction Cost $18,532 $154,530
26 Eng'r, Permitting, Legal, Admin. (25%) 1 LS 25% $4633| = 25% $38,632
27 Geotech Borings & Soil Tests 1 LS $10,000 $10,000
28 Surveying (Property, Design & Const.) 1L Ls 4% $741 4% $6,181
29 Construction Management (4%) 1] LS 4% $741 4% $6,181
CITY'S ESTIMATE (2003) $216,000
TOTAL 2002 DOLLARS $24,647
TOTAL 2006 DOLLARS $215,525
Notes:
1 Quantities based on discussions with City of Arlington staff 12/10/2002.
2 (%) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
3 (RSM) Indicates Unit Prices from RS Means.
4  Assumes a single contractor (or City) to perform all projects in the area under one contract.
5  See accompanying text for more detailed description.




Problem ldentified:

Middle Fork Basin

’H/')u(

Listed in the 1995 Stormwater Master Plan, this project is intended to addresses capacity issues along this stretch of the

drainage system.
Proposed Project:

Project includes constructing a regional conveyance system of channels supporting fish passage roughly parallel to 172nd
Street NE, and constructing a large water quality wetland in each of the two Quilceda Creek basins on lands south of 172nd

Street NE.
TTEM Quantity [ Units 2006 Unit | 2006 Total
14
1__|Traffic Safety Control Devices 1 LS | $7,500 $7,500 $8,445 $8,445
2  IStorm Sewer Pipe (48-inch) 1,425 LF $85 $121,125 $96 $136,387
3 |Type 2 - 72" Catch Basins* EA $3,800 $0 $4,279 $0
4 |Type 2 - 96" Catch Basins 11 EA | $7,500 $82,500 $8,445 $92,895
5 |Ditch Cleaning & Berming 5200| LF $18.50 $96,200 $20.83 $108,321
6 {Wetpond Facility Excavation - Area 1* 12,750 CY $5.50 $70,125 $6.19 $78,961
7  |Wetpond Facility Excavation - Area 2* 13,250 CY $6 $72,875 $6 $82,057
8  |Detention Facility Embankment - Area 1 2,420 CY $13 $32,259 $15 $36,323
9  [|Detention Facility Embankment - Area 2 2,420 CY $13 $32,259 $15 $36,323
10 |Det. Facility Control Structure/Outlet-Area 1 1| LS $25,000 $25,000 $28,150 $28,150
11 |Det. Facility Control Structure/Qutlet-Area 2 1] LS $25,000 $25,000 $28,150 $28,150
______ 12 |Detention Facility Land Acquisition - Area 1 2| Acre $50,000 $100,000 | ~ $56,300 $112,600
13 |Detention Facility Land Acquisition - Area 2 2| Acre $50,000 $100,000 $56,300 $112,600
44 |Relocate Existing Utilities 1] LS $2,500 $2,500 $2,815 $2,815
15 {Trench Safety 1,425 LF $2 $2,850 $2 $3,209
New ltems
16 |SPCC Plan, Silt Fence, & TESC Measures 1,425| LF $5 $7,125 $6 $8,023
17 |Traffic Control Labor 600] Hours $35 $21,000 $39 $23,646
Subtotal $798,317 $898,905
18 Mobilization/Demob/Overhead & Profit 1 LS 10% $79,832 10% $89,891
‘‘‘‘‘ 19 Contingency : 1 LS 30% $263,445 30% $296,639
20 Sales Tax 1 LS 8.5% $97,035 8.5% $109,262
Estimated Construction Cost $1,238,629 $1,394,696
21 Eng'r, Permitting, Legal, Admin (25%) 1 LS 25%]  $309,657 25%]  $348,674 |
22 Surveying (Design, Const. & As-built) 1 LS 4% $49,545 4% $55,788
23 Construction Management (4%) 11 LS 4% $49,545 4% $55,788
CITY'S ESTIMATE (2003) $2,036,000
TOTAL 2002 DOLLARS $1,647,377
TOTAL 2006 DOLLARS $1,854,946
Notes:
1 Quantities based on previous take-off in 1995 Comprehensive Plan with New ltems.
2 (*) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
3 (RSM) Indicates Unit Prices from RS Means. .
4  Assumes a single contractor to perform all projects in the area under one contract.
5  See accompanying text for more detailed description.



City of Arlington

Utilities Division

Memo

To: Carla Talich |

From: : Mike Wolanek

cc:  James Kelly, Skip Grodt |
Date: .6/2/2008 |

Re:  Arington Stormwater Comp Plan Modeling “Punchlist” Responses

Carla, here are the responses to selected information needs you presented to us at our
meeting on Thursday, May 29, 2008.

1) Flooding in Talcott basin on 4™ Street downstream of Clara Ave. at 2 yr event: Local
flooding has never been observed (20 year history)

2) Flooding in Talcott basin on Alcazar Ave near Division St at ~10 yr event: Local

flooding has never been observed except when inlets were clogged with leaves (20 year
history)

12|74

3) Edgecomb Creek near Lumberman’s (NW of intersection of 172" St and 67™ Ave).

a. Flooding history: >>10 years ago—perhaps >15 yrs ago—during an
intense storm event that affected the entire city, an perhaps one other
‘event; but issues in all cases are understood to be related to non-
maintenance, not flow restrictions;

b. Jurisdiction: even though the culvert is onfunder private property, there are
dedicated stormwater easements that maintain city ownership and
maintenance responsibility (early non-maintenance issues may have been
.a combination of wood waste on owner’s part and lack of understanding of
jurisdiction on city’s part);

C. Weir: understood to be installed with development of site BMPs for
petroleum uses by second owner of existing facility (west of Lumberman’s)
that is now Petrocard (previously Thunderbird Lubricants, previously and
originally Pacific Densified Fuels [pellets]); function was stormwater

detention though cannot find plans and/or design documents; WDFW
considers the weir to be the division between nondish-bearing stream

(north) and fish-bearing stream (south); regarding the prospect of weir

MEmo T0 URS 20080602.00C




removal, it seems fo me that evaluation of this effort is in itself a project to
be identified (in the SCP) because of complexities associated with multiple
other hydraulic influences or potential influences, including developments
on the NE and SW comers of this intersection. Carla, does this answer
your questions regarding the weir?

d. Cross section data for the channel paralleling 67" Avenue are summarized
in the table below. Each record corresponds to a channel or culvert
segment in our GIS data which URS should have. Records are in
sequential order from north to south:

Feature Segment Top Width (ft) Bottom Average
(From / To) Length (ft) [or diameter] Width (ft) Depth (ft)
First open channel west of 234 14 6 25

67" and d’s of west-trending
culvert {(same data for short

fork to 2 culverts)

Two culverts under BNSF 36 {24 inch]

RR flowing from east to west 42 [36 inch]

Channel 386 14 45 35
Channel 364 20

Channel 287 20

Culvert under ~182™ Street 41 [Diameter unknown (buried)]

Channel 1,097 18 4.5 4

7%,’”

Missing info—URS may Approx
have improved data for a
connection under a RR spur

Channel 169 12 15 3
Culvefc under old channel 39 [Diameter unknown (buried)]

crossing

Channel 982 12 1.5 3
First culvert under 244 {18 inch concrete]

Lumberman’s trending west

4) Kruger Creek: | could not find any cormrespondence toffrom Selene other than inquiries
about where this basin was. (You will find it easily in our current mapping as a NNW-
trending fifth-tier basin that is the first tributary to Upper Portage Creek—parallel to the
west; Eagle Creek is the basin to the east.) There are several projects in the Kruger
Creek basin in the early drafts of the SCP (which pre-date current Utilities staff). Project
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number 206 calls for a culvert replacement of Kruger Creek under Bum Road, and
estimates an 8 foot “wide” pipe (arch?) that is 60 ft in length.

5) Projects Map: | am working on a map showing an overview of all currently identified
problem areas. So it will actually be a “Problem Areas Map”, some of which have
proposed projects identified. | hope to have this to you this week.

This memo responds to everything | have in my notes as needed information. Let me
know if I've overlooked anything.

Also, the City would like to obtain copies of the Excel file(s) which develop the project cost
estimates. We will use them for updating the project numbers and titles, and as a
template for developing projects for additional, recently identified problem statements.
We will update you with revisions prior to working on updates to proposed costs.

® Page 3

T4 14





