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1. INTRODUCTION

The following report represents the final drainage analysis for McCauley Ranch Estates,
a development by Syncon Homes. The project consists of 159 single-family residential
dwellings located on three parcels totaling 81.01 acres (APN# 016-390-01, 016-390-02
and 140-020-16). The project is located in Southeast Reno in. the southwest ¥4 of Section
14, T. 18 N,, R. 20E., M.D.M,, in Washoe County, Nevada (Figure 1: Vicinity Map).
McCauley Ranch Estates borders future Golden Hills Subdivision to the north, future
Palisades Subdivision to the east, and existing Damonte Ranch High School to the west.
This report has been prepared in accordance with City of Reno Design Criteria and is to
accompany the civil improvement plans for McCauley Ranch Estates.

The site, in its current undeveloped state, consists of gravel / boulder covered alluvial fan
with sagebrush and cheatgrass in “poor condition.” The geotechnical report for McCauley
Ranch Residential Subdivision, completed by Black Eagle Consulting Inc., January 2005,
has revealed the site primarily consists of silty gravel with sand containing less than 20
percent non- to low-plastic fines. The Soil Conservation Services (SCS) Soil Survey of
Washoe County, Nevada, South Part (see Figure 2) lists the soils as being in hydrologic
soils groups “C” and “D™.

The drainage is primarily conveyed across the site as sheet flow in a southeast to
northwest direction, uitimately flowing into a large trapezoidal drainage channel that
flows from south to north along the eastern boundary of Damonte Ranch High School.
The site has a slope of 5% to 30% in a southeast to northwest direction.

Wood Rodgers Inc. has prepared a Master Storm Drainage Plan (March 20035)
encompassing the entire Damorite Foothills area (three residential subdivisions: Golden
Hills, McCauley Ranch Estates and Palisades). This report is specific to McCauley
Ranch Estates and should be considered in addition to the previously mentioned Master
Storm Drainage Plan

2. FEMA FLOODPLAIN DISCUSSION

FEMA floodplain designation for this property was confirmed to ensure no detrimental
effects would result from the proposed construction. Based on FEMA FIRM panel
32031C3187 E (effective date September 30, 1994), the subject site area is in an
unshaded Zone X’ (area that is determined to be outside the 100- and 500-vear
floodplains). An excerpt from this FEMA FIRM panel is included as Figure 3.

3. ANALYSIS METHODOLOGY

SCS TR-55 (UNIT HYDROGRAPH METHOD)

The SCS TR-55 Method was used to determine the runoff generated during storm events.
Based on each basin’s proposed ground cover and hydrologic soils group, the runoff




curve number (CN) was taken from the SCS TR-55 Manual Tables 2-2a and 2-2d (Figure
4) for the post- and pre-developed conditions, respectively (Reference 2). For the pre-
developed condition, CN value was chosen for undeveloped land covered primarily with
sagebrush in “poor condition” (SCS TR-55 Manual, Table 2-24). For the post-developed
condition, CN values were chosen for natural desert landscaping urban areas and for
average residential lot size of “4-acre (lots sizes range from 8,250 sq-fi to 16,842 sq-ft;
SCS TR-55 Manual, Table 2-2a).

The Time of Concentration (T) for each sub-basin was determined using the SCS TR-55
sheet flow and shallow concentrated flow methods. In analyzing the Time of
Concentration of the drainage basins, the maximum flow distance running through each
basin was used. The time of travel for the sheet (overland) flow was calculated as:

T, = 0.007 (nL)™* * 60

05 04
P2 ]

For the shailow concentrated flows, the velocities were determined from the SCS TR-55
Manual Shallow Concentrated Flow Chart based on the watercourse slopes and the paved
surface area condition (see Figure 5). Based on the length and velocity of each shallow
flow sub-segment, the time of travel was calculated as:

Tt = L
60V

The Time of Concentration of each drainage arca was calculated as the summation of the
time of travel of each flow regime within the drainage basin as shown below:

Te=Tu+Te ... + Tim

where.

n = Manning’s roughness coefficient,

L = Flow length (feet),

Py = 2-year, 24-Hour rainfall (inches),

s = Slope of hydraulic grade line (land slope, ft/ft),
V = Average velocity (ft/sec),

T, = Time of travel (minutes), and

T.=Time of Concentration (minutes).

T. was taken as the City of Reno minimum, 10 minutes. Calculations for the T, are
enclosed in Appendix 3. Point precipitation values of 1.89-inches and 3.47-inches for the
required 5-year and 100-year, 24-hour storm events were obtained from NOAA Atlas 14,
respectively (see Appendix 3).




4. DRAINAGE CONDITIONS

A. EXISTING DRAINAGE CONDITIONS

To determine the historic storm flows affecting the proposed McCauley Ranch Estates,
one major basin, PRE-1 was analyzed as a combination of the offsite and onsite drainages
(see Exhibit 1: Pre-Developed Global Drainage Basin Map). The historic flows were
calculated to determine the need for detention facilities.

The pre-developed drainage basin, PRE-1, is an open space area encompassing
approximately 193.5 acres. Elevations range from 4,486+ feet to 5,840+ feet. Flow
length through the basin was found to be 6,739+ feet. Slope of the basin was calculated
to be 20+ percent. Soils types are in hydrologic soil groups “C” and “D”. Based on the
soil composition and undeveloped condition, an average runoff CN of 83 was derived. T,
was calculated to be 46 minutes. Peak runoff rates for the 5-year, 24-hour and 100-year,
24-hour storm events are 71.0 cfs and 225.4 cfs respectively. The historic drainage
pattern of storm flows within the basin (PRE-1) is primarily sheet flow conveyed in a
southeast to northwest direction, ultimately discharging into the existing trapezoidal
drainage channel along the eastern boundary of Damonte Ranch High School. A
summary of the existing conditions can be seen below in Table 1. Hereinafter, the
drainage channel along the eastern boundary of Damonte Ranch High School will be
referred to as the “school drainage channel”.

Table 1: Existing Basins Parameters and Flow Rates
Basin | Area (acres) | CNgyye | To(minutes) | S-yr flow (cfs) | 100-yr flow (cfs)
PRE-1 193.5 83 46.0 70.99 . 22542

B. PROPOSED DRAINAGE CONDITIONS

Thirty-three drainage basins were established and analyzed as a combination of onsite
and offsite basins (see Exhibit 2: Post-Developed Drainage Plan). The basins were
modeled and analyzed using the SCS TR-55 (Unit Hydrograph Method) as discussed
above. All Pond Pack models and results can be seen in the enclosed Appendix 3.

Storm flows will typically be conveyed away from the project site using a combination of
curb-and-gutters, interceptor ditches, drainage inlets, landscaping, culverts, riprap lined
channels and underground storm drain piping, As part of the drainage analysis and civil
improvement design for McCauley Ranch Estates, a total of 22 drainage inlets, six
interceptor ditches, four culverts and two trapezoidal channels were designed and
analyzed for effectiveness. The previously mentioned drainage infrastructure was
designed for the 5-year, 24-hour storm event, however, capacities were verified for the
100-year, 24-hour storm event. The onsite drainage system has been designed to direct
offsite encroaching flows as well as onsite generated flows in the westerly direction to the
existing school channel. As a result of onsite development, an increase in flow of 152 ¢fs
will need to be detained either onsite, or in a downstream detention area with sufficient




i
' capacity. After analyzing the downstream detention area capacity (located in Damonte
Ranch) and storm drain infrastructure, it has been determined the additional flow (152
I cfs) can and will be conveyfad to said detention area. A summary of the developed
conditions can be seen below in Table 2.
l Table 2: Post-Developed Basins Parameters and Flow Rates
Basin No. | Area(ac.) | To(minutes) | CN | S-yrflow (cfs) | 100-yr flow (cfs)
' DEV-1 3.15 10.00 83 2.62 7.91
DEV-2 1.78 10.00 83 1.48 4.47
DEV-3 1.01 10.00 83 0.84 2.54
l __DEV-4 2.21 10.00 83 1.83 5.55
DEV-5 0.71 10.00 83 0.59 1.78
l DEV-6 3.52 10.00 84 3.17 9.20
DEV-7 0.93 10.00 83 0.77 2.34
l DEV-8 0.48 10.00 83 0.40 1.21
DEV-9 1.26 10.00 83 1.05 3.17
l DEV-10 | 298 10.00 83 2,47 7.49
DEV-11 3.17 10.00 85 3.08 8.61
l DEV-12 3.54 11.26 83 2.84 8.59
DEV-13 1.71 12.58 83 1.29 3.95
DEV-14 1.24 10.00 83 1.03 3.12
l DEV-15 0.26 10.00 83 0.22 0.65
DEV-16 5.85 12.71 85 5.32 14.88
l DEV-17 4.88 16.32 83 3.41 10.44
DEV-18 1.65 10.52 83 1.35 4.09
l DEV-19 447 10.00 83 3.71 11.23
DEV-20 0.50 10.00 84 (.45 1.30
i DEV-21 [ 349 10.00 85 339 9.48
DEV-22 3.67 11.25 83 2.95 8.98
I DEV-23 3.92 11.92 83 3.10 9.40
DEV-24 0.94 10.00 84 0.85 2.46
l DEV-25 1.57 10.00 85 1.53 4,26
DEV-26 0.49 10.00 98 1.01 1.91
DEV-27 0.58 10.00 98 1.20 2.26
l OPEN-1 5.86 10.00 85 5.69 15.92
OPEN-2 5.09 10.00 85 4.94 13,82
]
. 4




Table 2: Post-Developed Basins Parameters and Flow Rates Cont’d

Basin No. | Area(ac.) | T.(minutes) | CN 5-yr flow (cfs) | 100-yr flow (cfs)
OPEN-3 6.13 10.00 85 3.96 16.65
OPEN-4 1.51 10.00 85 1.47 4.10
OPEN-5 0.60 10.00 85 0.58 1.63

In determining pipe sizes based on design flow, pipe capacities were calculated at various
slopes. At a design velocity of 3 fps or greater, the flow capacities of an 18-inch
diameter reinforced concrete storm drain pipe range from 6.64 cfs @ slope of 0.40% to
31.51 cfs @ slope of 9.0%. For a 24-inch diameter reinforced concrete storm drain pipe,
flow capacities range from 16.00 cfs @ slope of 0.50% to 55.83 cfs @ slope of 6.3%.
For a 30-inch diameter reinforced concrete storm drain pipe, flow capacities range from
29.00 cfs @ slope of 0.50% to 100.47 cfs @ slope of 6.0%. For a detailed explanation of
the calculations and results mentioned above, please reference Appendix 3. Summary of
the Hydrograph Peak Flows for drainage inlets and outlets can be seen below in Table 3.

Table 3: Post-Developed Drainage Inlets and Outlets Flow Data

Inlet | Pipe Grade | S-year | Capacity
No. | Size Approximate Location (%) (cfs) {cfs)
1 18” | Sta. 8+18.42 - David Alexander Drive 0.50 3.39 743
2 24" Sta. 7+07.23 - John Patrick Way 0.50 5.96 16.00
3 18” | Sta. 7+19.99 - McCauley Ranch Blvd. 0.50 3.08 7.43
4 24” Sta. 4+29.77 - John Patrick Way 0.50 4.94 16.00
Outlet | Pipe Grade | 5-year | Capacity
No. | Size Approximate Location (%) (cfs) (cfs)
1 24" | Sta, 12+74.05 - David Alexander Drive 1.23 5.88 25.09
2 307 Sta. 19+32.49 - John Bohach Lane 0.50 9.43 29.00
3 24” | Sta. 2+38.87 - McCauley Ranch Blvd. 441 | 26.72 | 4751
4 30” Sta, 1+94,96 - John Bohach Lane 420 | 36.80 84.06

C. BOX CULVERTS AND CHANNELS ANALYSIS

Exhibit 2 outlines the various box culverts and drainage channels required to effectively
convey onsite and offsite drainage runoff. Haestad Methods FlowMaster modeling
software was used to size the open channels and determine depths of flow and velocities,
using the previously computed 100-year storm runoff. Two trapezoidal drainage
channels, along with four reinforced concrete box culverts, were designed to convey the
100-year onsite and offsite flows across the site in an east to west direction, ultimately
flowing into the school channel. A summary of the culverts parameters and flow rates
can be seen below in Table 4.




Table 4: Proposed Culverts Parameters and Flow Rates
Culvert No, | Size (ft) Grade (%) S-year flow (cfs) | 100-year flow (cfs)
1 2x4 6.00 71.10 205.36
2 2x4 16.30 77.43 224.41
3 2x4 12.00 78.28 226,87
4 3x4 1.50 79.81 231.13

The two previously mentioned trapezoidal drainage channels were designed to effectively
convey onsite and offsite flows through the site in a direction similar to the natural pre-
developed drainage course (Southeast to northwest). The “South Channel,” located at the
south end of the site, has a bottom width of 10 ft., 3:1 side slopes and a maximum depth
of 3 ft. In analyzing the effectiveness of the drainage channel, the 100-year storm flow of
258.96 cfs combined with a minimum slope of 0.50%, reveal a depth of flow of 2.86 ft.
and channel velocity of 4.87 fps.

The “North Channel,” located in the northwest portion of the site, has a bottom width of 3
feet, 3:1 side slopes and a maximum depth of 2 ft. In analyzing the effectiveness of the
drainage channel, the 100-year storm flow of 118.15 cfs combined with a slope of 7.0%,
reveal a depth of flow of 1.46 ft. and channel velocity of 10.95 fps. Based on the
velocities outlined in Table 5, the drainage channels will be riprap lined for protection in
accordance with the City of Reno Design Criteria. A summary of the respective channel
parameters and flow rates can be seen below in Table 5. For a detailed explanation of the
calculations used to derive the results mentioned above, please reference Appendix 3.

Table 5: Proposed Channels Parameters and Flow Rates
Channel ID | Bottom Width (ft) | Max. Depth (ft) | Side Slope | 100-year flow (cfs)
South 10.0 3.0 JH:1V 258.96
North 3.0 2.0 3H:1V 118.15
Channel ID | Slope (%) | Depth of Flow (ft) | Velocity (fps) | 100-year flow (cf5)
6.00 1.39 11.39 224,41
16.30 1.06 16.11 22441
19.40 1.01 17.17 226.87
South 12.00 1.16 14.55 226.87
5.00 1.48 10.77 231.13
1.50 2.17 7.25 258.96
0.50 2.86 4.87 258.96
7.72 1.27 10.65 92.39
North 4.20 1.57 8.83 106.92
7.00 1.46 10.95 118.15




D. STREET FLOWS
5-Year, 24-Hour Storm

The 5-year, 24 hour storm event was used in designing the allowable drainage conveyed
in the street sections, strategic placement of drainage inlets and underground storm drain
piping system. The underground storm drain system has been designed to convey flows
in an east to west direction, discharging at various points along the north and south
drainage channels that ultimately flow into the school channel. To demonstrate adequate
street flow capacity, Manning’s equation for open channel flow was utilized to determine
depth of flow in worst-case scenarios.

Calculations for the various roadway sections were based on worst-case flow rate
scenarios (see Figures 6, 7 & 8). For the 44-foot right of way section, the highest flow
rate was found to be within Basin DEV-17 (3.41 cfs). The water surface elevation within
the street was calculated to be 0.33 ft., allowing for a 5.5 ft. dry lane on each side of the
centerline. The corresponding roadway slope is 0.60%. For the 46-foot right of way
section, the highest flow rate was found to be within Basin DEV-22 (2.95 cfs). The water
surface elevation within the street was calculated to be 0.25 ft., allowing for a 9.5 fi. dry
lane on each side of the centerline. The corresponding roadway slope is 5.0%. For the
50-foot right of way section, the highest flow rate was found to be within Basin DEV-12
(2.84 cfs). The water surface elevation within the street was calculated to 0.23 ft.,
allowing for a 10,1 ft. dry lane on each side of the centerline. The corresponding
roadway slope is 6.0%. It should be noted that in all cases, the maximum design flow for
each of the basin was used to evaluate this criteria and actual flow within the individual
lanes will likely be lower.

For the design of drainage inlets, the depth of flow was calculated and used to analyze the
inlet inflow capacity. Any overflow was applied to the design flow for the next
downstream inlet. In a case where the inlet is located in a sump area, maximum depth of
ponding was calculated based on manufacturer-supplied data. In the sump condition,
maximum allowable head was set at (.75 ft., which would translate to the water surface
elevation at the top of curb. Maximum capacity of the standard Type 4-R inlet under
sump condition was found to be 8.8 cfs.

100-Year, 24-Hour Storm

Calculations for the various roadway sections were based on worst-case flow rate
scenarios (see Figures 6, 7 & 8). The highest flow rates for the 44 ft., 46 ft. and 50 fi.
right of way sections were found to be within Basins DEV-17, 23, and 12 (10.44 cfs, 8.98
cfs, and 8.59 cfs), respectively. The corresponding water surface elevations were
calculated to be 0.46 ft., 0.33 ft. and 0.31 ft. respectively. An inlet capacity spreadsheet
containing additional information has been included in Appendix 3. In all cases, it was
determined that the proposed catch basin inlets are capable of capturing and conveying
the 100-tear, 24-hour storm flows. A summary of the storm drain infrastructure can be
seen below in Table 6.




l Table 6: Drainage Facility Summary
S-year 100-year
I Drainage Structure Design / Capacity Design / Capacity Notes
(as shown on plan) / Depth / Depth
Inlet CB-1 3.34 cfs/ 1.48 cfs 15.38 cfs / 3.84 cfs On-Grade
' Inlet CB-2 3.17 cfs /1,44 cfs 10.33 cfs / 2.99 cfs On-Grade
Inlet CB-3 5.03 cfs/ 1.91 cfs 19.14 cfs / 4.41 cfs On-Grade
Inlet CB-4 1.05cfs 7 0.72 cfs 3.17 cfs / 1.44 cfs On-Grade
I Inlet CB-5 1.03 cfs / 0.61 cfs 3.12cfs/1.23 cfs On-Grade
Inlet CB-6 1.29 c¢fs / 0.71 cfs 3.95cfs/1.43 cfs On Grade
l Inlet CB-7 2.40 cfs/ (.84 cfs 8.93 cfs/ 1.68 cfs On-Grade
Inlet CB-8 0.77 cfs / 0.57 cfs 234 cfs/1.14 cfs On-Grade
Inlet CB-9 3.17 cfs/ 1.37 cfs 9.20 ¢fs / 2.68 cfs On-Grade
l Inlet CB-10 0.59 ¢f5/0.10° 1.78 cfs / 0.20° Sump
Inlet CB-11 1.83 cfs /0.21° 5.55 cfs / 0.49° Sump
l Inlet CB-12 1.48 cfs / 0.89 cfs 4.47 cfs/1.78 cfs On-Grade
Inlet CB-13 322 cfs/1.45 cfs 10.60 cfs / 3.05 cfs On-Grade
Inlet CB-14 0.84 cfs / 0.63 cfs 2.54 ¢fs / 1.25 cfs On-Grade
l Inlet CB-15 4.72 cfs / 1.77 cfs 16.53 cfs / 3.87 cfs On-Grade
Inlet CB-16 3.31cfs/0.31° 10.70 ¢fs / 0.75° Sump
Inlet CB-17 1.35 cfs /0,73 cfs 4,09 cfs / 1.46 cfs On-Grade
l Inlet CB-18 3.41 cfs/0.32° 21.98 ¢f5/0.75° Sump
I Pipe Size | Max. 5-yr (cfs) / 100-yr flow (cfs) | Capacity (cfs) | Notes
18-inch 3.17 9.20 12.38 1.39%
18-inch 1.29 3.95 12.47 1.41%
l 18-inch 0.59 1.78 12.82 1.49%
18-inch 1.05 3.17 14.86 2.00%
l 18-inch 0.22 0.65 15.97 2.31%
18-inch 0.40 1.21 18.19 3.00%
18-inch 2.47 7.49 19.74 3.53%
l 18-inch 3.08 8.61 24.38 5.84%
18-inch 3.39 9.48 26.78 6.50%
l 18-inch 3.39 9.48 31.51 9.00%
24-inch 5.88 17.75 25.09 1.23%
24-inch 26.72 77.51 47.51 4.41%
l 30-inch 9.43 27.83 29.00 0.50%
30-inch 36.80 106.92 84.06 4.20%
l *Reference Appendix 3 for detailed calculations of the inlet and pipe capacities.
l 8




5. CONCLUSION

The proposed McCauley Ranch Estates will in no way negatively impact adjacent and/or
downstream areas. The drainage improvements specified in this report, and the
accompanying Civil Improvement Plans prepared by TEC Civil Engineering Consultants
(2005), will effectively convey the 5-year and 100-year, 24-hour storm events and
provide for safe collection and discharge of the storm water from the project site. Asa
result of onsite development, the expected increase in flow of 152 cfs will effectively be
conveyed offsite via the school drainage channel to the large downstream detention area
located in Damonte Ranch. The additional flow (152 efs) will have no detrimental
impact on the downstream drainage infrastructure and/or downstream detention area.
The analysis and preparation of this report has been completed in accordance with City of
Reno Public Works Design Manual.
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Indiano || c IlI\Ic:ne --------- p— I L |Il 6,0 | ——— I1 ——
|
I Dueo I D | None————c—meemm || o — | »6.0 ——— ll —————
Cagle D None——-—--—-—-------ll Y- —— »6.0 - } —_—
Bolw; ! I I i [ -
l Indiano e l! Nong= —m—— e I —— — { 76,0 [ ——— { ———
Duco D Nongme—mmmm———— - - —— *6.0 il -— | -
I |
I Skedaddle D Nong=——mw—me—m——— | —_— ——— >6.0 } — I ———
t
See footnote at end of table.
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Table 2-25.—Runoffl curve numbers for urban areas!

Figure 4

Cover description

Curve numbers for
hydrologic soil group—

Idle lands {CN's are determined using cover types .
similar to those in table 2.2¢),

Average percent ,
Cover type and hydrologie condition impervious area? A B C D
Fully developed urban areas fvegetation established)
Cpen ;pace (lawns, parks, polf courses, cemeteries,
ete. '
Poor condition (grass cover < 50%) ............. 68 79 26 89
Fair condition (grass cover 50% to 76%)........... 49 69 79 . 84
Good condition (grass cover > T5%) . .cavvenennn. 39 61 4 80
Impervious areas:
Paved parking lots, roofs, driveways, ste.
(excluding right-ofway), .ovoiniiiiaieaiaann. 98 98 98 98
Streets and roads: :
Paved; eurbs and storm sewers (excluding :
right-of-way)....... et rereem ey 98 88 a8 98
Paved; open ditehes (including right-of-way) ....... 83 &9 92 93
Grave! (including right-of-way) .........covvvanan. 78 85 89 91
Dirt (including right-ofway) ..ovvvevniriininnnn, 72 82 87 29
Western desert urban areas:
Natural desert landscaping (pervious areas onlyP... 63 7 85 83
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand '
or gravel mulch and basin borders). ........0hlu.. ] 96 96 96
Urban districts: '
Commercial and business............ casares veesina 85 2 g2 94 95
Industrial.......o00nnes Ceeresesrararasrenes 72 81 88 91 93
Residential districts by average lot size:
1/8 aere or less (LOWT: hoUSES) ... .vvevirnriaransasns 65 T &5 90 a2
1/4 BOTE v vveinranrscannrassartaasssastosancrs 38 61 75 &8 87
LBacre .ovviveeninniinnn fresareiaa feesraareaas 30 57 72 81 86
U2 BOPE vvvravrirecnarararsossntanasnssnsentsnnas 25 54 70 80 85
1T 20 51 68 7 B4
T T R veraen Cettararaeseserrianennn 12 46 65 ki 82
Developing urben areas
Newly graded areas (pervious areas only, ‘
Ne VegRtationF . .v v iaei et ki 86 ) W

tAverage runofl condition, and 1, = 0.28.

*The average percent impervious area shown was used Lo develop the composite CN’s. Other sssumptions are as follows: impervious areas
are direetly connected to the drainage system, impervious areus have 1 CN of 38, and pervious uress 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 24.
3(N's shown are equivalent to those of pasture. Composite CN's may be
" 4Composite CN's for nutural desert landscuping should be computed using
= 08) and the pervious ared CN. The parvious ares CN's are assumed equi
8Composite CN's to use for the design of temporary messures during gruding an
based on the degree of development (impervious area percentage) and the CN's for the newly

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

computed for other combinations of apen spuce cover Lype.
figures 23 or 24 bused on th
valent to desert shrub in poor hydrologie condition.

d construction should be computed using figure 2-3 or 24,
graded pervious aress.

e impervious area percentage (CN

25




Table 2-2d.—Runeif curve numbers for arid and semiarid rangelands!

Figure 4

Cover description

Curve numbers for

hydrologic soil group—

Hydrologic
Cover type condition® As B C D

Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 g1 89
minor element. Good 62 74 85

Qak-aspen—mountain brush mixture of gak brush, Poor €6 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 4B 57 63
and other brush, Good 30 41 48

Pinyen-juniper—pinyon, juniper, or both; Poor 75 B5 39
grass understory. Fair 58 3 80

Good 41 61 71

Sagebrush with grass understory. Poor 87 80 85

. Fair el 63 70
Good 33 47 55
]

Desert shrub—major plants include saltbush, Poor 63 7 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 85 72 gl 86
palo verde, mesquite, and cactus. Good 49 68 79 84

tAverage runoff condition, and I, = 0.25. For range in humid regions, use tuble 2-2¢.

2f'or; <307 ground cover (litter, grass, and brush vverstory),

Frire 30 to 70% ground cover,

Gomd: > 70% ground cover.

3ICurve numbers for group A have been developed only for desert shrub,

2.8 (210-VI-TR-35, Second Ed., June 1986)
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Worksheet for 44' ROADWAY SECTION - 5-YEAR FLOW RATE

Project Description
Flow Element:

Friction Method:
Scive For:

Input Data:
Channel Slope:

Discharge:

Options

Current Roughness Weighted Methot
Open Channe| Weighted Roughness
Closed Channel Weighted Roughnes

Results
Roughnhess Coefficient:

Water Surface Elevation:
Elevation Range:
Flow Area:
Wetted Perimeter:
Top Width:
Normal Depth:
Critical Depth:
Critical Slope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number;
Flow Type:

Segment Roughness
Start Station ©  End Station

(0+00,0.44)  (0+16,0.13) 0013
(0+16,0.13)  (0+18,0.50) 0011

Section Gaematry ’

Station Elevation

0+00 0.44

Roughness
Cosfficient

Irregufar Sectlon
Manning Formula
Nermal Depth

0.60000
M

Improved|_otters
ImprovedLoters
Hortons

0.011

0.33

0.00to 0.50 1t
1.40

11.84

11.55

033

0,35
0.00385
2.44

0,09

0.42

123
Supercritical

%
ft*/s

ftz




Worksheet for 44' ROADWAY SECTION - 5-YEAR FLOW RATE

Statlon Elevation -

0+16 0.13
17 0.00
d+17 0.50
0+18 0.50




FIGURE 6
Cross Section for 44' ROADWAY SECTION - 5-YEAR FLOW RATE

Project Description

Flow Element: Irregutar Section
Friction Method: Manning Formula
Solve For: Normal Depth
Section Data .
Roughness Coefficient: 0.011
Channel Slope: 0.60000
Normal Depih: 0.33 ft
Elevation Range: 0.00to 0.50 ft
Discharge: 3.4 fiits
kv
L 11551t —

D331t

vi12s I\
H 1



Worksheet for 44° ROADWAY SECTION - 100-YEAR FLOW RATE

Project Description

Flow Element: Irregular Section
Friction Method: Manning Formula
Solve For: Normal Depth
input Data
Channe! Slope; 0.60000
Discharge; 10.44
Optlons
Current Roughnass Weighted Methot  improvedLotters
Open Channel Weighted Roughness  improvedLotters
Closed Channel Weighted Roughnes  Hortons
Results
Roughness Coefficient: 0.012
Water Surface Flevation: 0.46
Elevation Range: 0.00t0 0.50 f&
Flow Area: 333
Wetted Perimeter: 17.41
Top Width: 16.99
Normal Depth: 0.46
Critical Depth: 0.49
Critical Slope: 0.00368
Velocity: 3.14
Velocity Head: 015
Specific Energy: 0.61
Froude Number: 1.25
Flow Type: Supercritical
Segment Roughness .
Start Station ‘ End Statlon Roughqass

Coafflciont

(0+00,0.44)  (0+16,0.13) 0.013
©+16,013}  (0+18,0.50) 0.0M1

Sactlon Geometry

Statlan Elevation

0+00 0.44

ftdls




Worksheet for 44' ROADWAY SECTION - 100-YEAR FLOW RATE

Station Elevatian
0+16 0.13
0+17 0.00
0+17 .50

0+18




FIGURE 6

Cross Section for 44°' ROADWAY SECTION - 100-YEAR FLOW RATE

Project Description
Flow Element;
Friction Method:
Solve For,

Sestion Dafa

Roughness Coefficient:

Channel Siope:
MNormal Depth:
Elevation Range:

Discharge:

Irregular Section
Manning Formula
Normal Depth

0.012

0.60000 %
0.46 ft
0.00t0 0501

10.44 ft*s

048 1t

1593 1t

—

1




Worksheet for 46°' ROADWAY SECTION - 5-YEAR FLOW RATE

Project Deseription
Flow Element:
Friction Method:
Solve For:

input Data
Channel Slope;
Discharge:

Options
Current Roughness Welghted Mathot

Open Channel Welghted Roughness
Closed Channel Weighted Roughnes

Results
Roughness Coefficient:

Water Surface Elevation;
Elevation Range:
Flow Area:
Wetted Perimeter:
Top Width:
Normal Depth:
Critical Depth:
Critical Siope:
Velocity:

Velacity Head:
Specific Energy:
Froude Number:
Flow Type:

Segment Roughness
Start Station

End Station

{0+0D, 0.48)
{0+17,0.13)

©+17,0.13) 03
(0+19,050) 0.01

Section Geometry

Station Elevation

0+00 0.46

Roughness
Coefficlent

Imegular Secifon

Manning Formula

Normal Depth

5.00 %
295 fi*/s
ImprovedLotters

ImprovedLotters

Hortons

0.013

0.256 ft
0.00 to 0.50 ft

0.59 ft?
7.55 ft
747 ft
0.28 ft
034 ft
0.00479 T/t
5.0 ft/s
0.38

0.64

315

Supercritical




Worksheet for 46' ROADWAY SECTION - 5-YEAR FLOW RATE

Station

0+17
0+17
0+18
0+19

Elavation-

0,13
0.00
0.50
0.50




FIGURE 7

Cross Section for 46" ROADWAY SECTION - 5-YEAR FLOW RATE

Project Description

Flow Element: {rregular Section
Friction Method: Manning Formula
Solve For: Normal Depth
Section Data

Roughness Coefficient: 0.013

Channel Slope: 5.00

Mormal Depth: 0.25

Elevation Range: 0.00to0 0.50 ft
Discharge: 285

%

ftifs

TAT 1t




Worksheet for 46°' ROADWAY SECTION - 100-YEAR FLOW RATE

Project Deécription
Flow Element:
Friction Method;
Soive For:

Input Data
Channel Slope:
Discharge:

Options

Current Roughness Weighted Methot
Qpen Channe! Weighted Roughness
Closed Channel Welghted Roughnes

Results
Roughness Coefficiant:

Water Surface Elevation:

Elevation Range:
Flow Area:
Wetted Perimeter:
Top Width:
Normal Depth:
Critical Depth;
Critical Slope:
Vejocity:
Velocity Head:
Specific Energy:
Froude Number:
Flow Type:

Segment Roughness

Start Station.  End Statlon

(0+00,046)  (0+17,013)
(©+17,013)  (0+19, 050)

Section Geometry

Station Elavation .

a+00 0.468

[rregular Section
Manning Formula
Normal Depth

5.00
8.28

ImprovedLotters
ImprovedLotters
Hortons

0.012

0.33

0.00 to 0.50 ft
1.35

11.70

11.59

0.33

0.48
0.00355
6,66

0.69

1.02

3.44
Supercritical

%
ft’ls

ft?.

fift




Worksheet for 46' ROADWAY SECTION - 100-YEAR FLOW RATE

Slation Elevatlon
17 013
o7 0.00
o+18 4.50
0+19 0.50




FIGURE 7

Cross Section for 46°' ROADWAY SECTION - 100-YEAR FLOW RATE

Project Description
Flow Elament:
Friction Method:
Solve For:

Section Data
Roughness Coefficient:
Channel Slope:

Normal Depth:
Elevation Range:
Discharge:

liregular Section
Manning Fermufa
Normal Depth

0.012

5.00 %
033 ft
0.00 to 0.50 ft

8.98 ftefs

[ 115




Worksheet for 50°' ROADWAY SECTION - 5-YEAR FLOW RATE

Project Déscription
Flow Element:
Friction Method;
Solve For:

Input Data
Channel Slope:

Discharge;

Optlons
Current Roughness Weighted Methot

Open Channel Weighted Roughness
Closed Channel Weighted Roughnes

Results

Roughness Coefficient:
Whater Surface Elevation:
Elevation Range:

Flow Area:

Wetted Perimeter:

Top Width:

Normal Depth:

Critical Depth:

Critical Slope:

Velocity:

Velocity Head:

Specific Energy:
Froude Number;

Flow Type:

Segment Roughness
Start Station  End Statian

(0+00,0.50)  (0+18,0.13) 0.013
0+19,0.13)  (0+21,050) 001

Sectlon Geometry

Station Erevatibu .

0+00 0.50

Roughnass
Coefficlent

Irreguiar Section
Manning Formuia
Normal Depth

6.00
2.84

improvedLotters
tmprovedLotters
Horlons

0.013
023
0.001c 0.50 1
0.54
7.09
6.89
0.23
0.33
0.00477
5.24
0.43
0.66
3.29

Supercritical

s

ﬂz

ft/et
ftls



Worksheet for 50' ROADWAY SECTION - 5-YEAR FLOW RATE

Statlon

0+18
0+20
0+20
0+21

Elevation

0.13
0.00
0.50
Q.56




FIGURE 8

Cross Section for 50 ROADWAY SECTION - 5-YEAR FLOW RATE

Project Deséripilon
Flow Element:

Frictlon Methed:
Solve For:

Section Data
Roughness Coefficient:

Channel Slope:
Normai Depth:
Elavation Range:
Discharge:

Irreguiar Sectlon
Manning Formula
Normal Depth

0.3

6.00 %
0.23 ft
0.00t0 0.50 ft

284 ft*s

i
T
0231
g st ———
verrati

B




1

Segment Roughness

Worksheet for 50 ROADWAY SECTION - 100-YEAR FLOW RATE

Project Description

Flow Element; Irregular Section

Friction Method: Manning Formuia

Solve For: Narmal Depth

Input Data

Channel Slope: 6.00 %
Discharge: 8.59 ft¥/s
Options

Current Roughness Weighted Methot  ImprovedLotters

Open Channel Weighted Roughness  ImprovedLotters

Closed Channel Weighted Roughnes Hartons

Results ) .

Roughness Coefficiant: 0.011

Water Surface Elevation: 0.31 ft
Elevaiion Range: 0.00t 050 ft

Flow Area: 117 fi?
Wetted Perimeter: 10.76 ft
Top Width: 10.48 f
Normail Depth: 0.31 ft
Critical Depth: 0.47 ft
Critical Slope: 0.00329 ft/ft
Velocity: 7.37 fi's
Velocity Head: 0.84 ft
Specific Energy: 1.15 ft
Froude Number: 3.89

Flow Type: Supercritical

7 N Roughnass
Start Stallpn End Station Coeflicient

(@+00,050)  (0+19,013 003
{0+19,0.13)  (0+21,0.50) 0.011

Section Geometry

Station Etevation

0+00 o580




Worksheet for 50" ROADWAY SECTION - 100-YEAR FLOW RATE

Station

a+18
0+20

0-+20
g+21

Elevation

043 -

0.00
0.50
0.50




FIGURE 8
Cross Section for 50° ROADWAY SECTION - 100-YEAR FLOW RATE

Project Description

Flow Element: Irregular Section

Friction Method: Manning Fermula

Solve For: Normal Depth

Section Data

Roughness Coefficient: 0.011

Channel Slope: 6.00

Normal Depth: IRy | ft
Elevation Range: 0.00t0 050 ft

Discharge: 8.59 ft¥/s

- 1
D.T
I 1049 —I

VLN AN
H: 1
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APPENDIX 3

Support Data and Calculations




DRAINAGE CHANNELS CALCULATIONS




NORTH DRAINAGE CHANNEL- SLOPE @ 7.72%
CHANNEL CALCULATOR

Given Input Data:

SHAPE «.viriivvneaaanan e Trapezoidal

solving for ..o ivinrvannnnrnans pepth of Flow

Flowrate .....civemeannsaannsnans 92.3900 cfs

STOPE o iiin i a s 0.0772 ft/ft

MARNTNG 'S N vovnne i it rarnnnananas 0.0330

Height .....ciiiiivnnnncinvnvrann 24.0000 1in

Bottom width ............ovauinn 36.0000 1in

Left sTOPE v vvevivenrnrararnnnnss 0.3333 ft/ft (V/Hg

Right sTope ...cverceninnniannns 0.3333 ft/ft (v/H
Computed Results:

[ 71« 2 o 15.2701 1in

VelDCTEY v eriinsnmnnnnansrnns 10.6491 fps

Full Flowrate ....c.ovevcnnnsnenns 247.2493 cfs

FTOW BF8R vvvrencnassasonssnnnnns 8.6759 ft2

Flow perimeter ........covevuuusn 132.5854 1in

Hydraulic radius ..........coaven 9,4228 1in,

Top width ... ... . iniiiiniiiias 127.6299 1in

AFBE oivvvunnnnrrsansaseaansannan 18.0012 ft2

Perimeter ....ccceneneninaansannnn 187.8030 in

Percent full ....c.vuieiiiannannns 63.6255 %




NORTH DRAINAGE CHANNEL- SLOPE @ 4.20%

CHANNEL CALCULATOR

Given Input Data:

L] 17 o1 Trapezoidal

solving for ... iinnanans pepth of Flow

Flowrate .......c.cievninvnnnenns 106.9200 cfs

STOPE v it e e 0.0420 ft/ft

MaNNing's N .oveeivenroanrncasnns 0.0330

Height ...coiiiiiiiiei e innann, 24,0000 1in

Bottom width .................... 36.0000 in

Left sToOPe vviieveiianinivrnnnans 0.3333 ft/ft (v/H)

Right slope .......c.cciiunnivnnnn. 0.3333 ft/ft (v/H)
Computed Results:

Depth ... .ottt et 18.8407 in

VEIOCTEY tvvereniiieienianennanns 8.8318 fps

Full Flowrate .......cecicvvennans 182.3690 cfs

FIOW QF@a +vcvereveennanrennensnn 12.1062 ft2

Flow perimeter .........cvvieen.. 155.1701 1in

Hydraulic radius ................ 11.2347 in

Top width ... ittt iiannens 149.0558 ‘in

AFBA ... .vinurtaasnarsnrrnrannnns 18.0012 2

Perimeter ... vuvsonernrrnananns 187.8030 in

Percent full ....... . ciieivanruns 78.5031 %




NORTH DRAINAGE CHANNEL- SLOPE @ 7.00%
CHANNEL CALCULATOR

Given Input Data: )
] -V - Trapezoidal

Solving for ovveriiiiiiiiniennnns Depth of Flow

Flowrate .......cvinemenneenennns 118.1500 cfs

STOPE tiivieirian i 0.0700 ft/ft

MANNING 'S N cver i e ieneennen 0.0330

Height .. iiiivineinnrrnnrnrranans 24.0000 in

Bottom width ..........c.civuinnn 36.0000 in

Left slope ......ccovviiiiiinnnin. 0.3333 ft/ft (v/H)

Right sTope ... .cviiriiviirarenns 0.3333 ft/ft (v/H)
Computed Results: .

De?th ........................... 17.5334 1n

VeloCTitY cviniri i i it iieeennanns 10.9514 fps

FUlT Flowrate .....cvvvrnnansanns 235.4374 cfs

FIOW 8rea «.icvvnervnnssennnsnras 10.7886 ft2

Flow perimeter .........vuecvunas 146.9012 din

Hydraulic radius ................ 10.5755 1n

Top width ... ivviiniiiiiiiiiens 141.2111 1in

- - T 18.0012 ft2

Perimeter .. .cvivneriunnrnanarunns 187.8030 1in

Percent full .....c.iieviivnenans 73.0560 %




SOUTH DRAINAGE CHANNEL- SLOPE @ 6.00%
CHANNEL CALCULATOR

Given Input Data:

Shape ..y .iiiner ot Trapezoidal

solving for ........ .. i i, Depth of Flow

T T - 224.4100 cfs

STOPE vviiervnrnnranasnnsnarnnnns 0.0600 fr/ft

Manning's N ...ooeiiiiiiiaian 0.0330

Hedght v, veiinr st i iaecavcannns 36.0000 in

Bottom width ....... ... ciiiiinns 120.0000 in

Left sTope iievviierrronsannnnas 0.3333 fr/ft (v/H)

Right sTope ...iviiiriiniinnriennns 0.3333 fr/ft (V/H)
Computed Results: )

Depth ...t 16.6893 1n

VeloCitY tvvinvrnvinnncnnennnnnsn 11.3850 fps

FUull Flowrate .....voveevanrannns 987.1584 cfs

FIOW Area ..icvvvsnnnrnnarnsasans 19.7111 ft2

Flow perimeter .................. 225.5619 1in

Hydraulic radius .............0. 12.5837 1n

Top width ... viiii i 220.1458 1in

Y T 57.0027 ft2

Perimeter .......ciiiienrnnnrnans 347.7045 -in

Percent full .......... v vivnnn 46.3592 %




SOUTH DRAINAGE CHANNEL- SLOPE @ 16.30%
CHANNEL CALCULATOR

Given Input Data:

Shape ....iieireniiieiii e Trapezoidal

solving for .....vviiiiiiiiinians Depth of Flow

Flowrate ...ciiivvrinnrnnrrnnnnns 224.4100 cfs

STOPE vviviervrnsnnsreennnnnennnns 0.1630 ft/ft

Manning's n .....oevieniiininana 0.0330

Height ....ciiiiiiiriiiniinnaennns 36.0000 1in

Bottom width .........0vvivinenn. 120.0000 1in

Left STOPE vviiivnnnriinnrnnnnrns 0.3333 ft/ft (v/H)

Right sTope .. ..iiviniinrinrinns 0.3333 ft/ft (v/H)
Computed Results: )

Depth ...ttt 12.6867 in

VeloCTLY & iiurnrnrnnnanenesrnnns 16.1148 fps

Full Flowrate .......vivvnnnenans 1627.0654 cfs

FIOW @rea ......veevvernannnrnnss 13.9257 ft2

Flow perimeter ..........ccucuus. 200.2449 1in

Hydraulic radius ................ 10.0143 in

Top width ..oveeniiininaiaas. 196.1277 1in

Y - 57.0027 ft2

Perimeter .....c..ieirinecnnneans 347.7045 1in

Percent full .......cciviuiiaeennn 35.2408 %




SOUTH DRAINAGE CHANNEL- SLOPE @ 19.40%
CHANNEL CALCULATOR

Given Input Data:

Shape ... viiiearerinrirnnnnnnnnn Trapezoidal

solving for ...... .. it Depth of Flow

FloWwrate ....eerveinervncrannanns 226.8700 cfs

STOPE tiviivnnntantnrrrnnsantsnns 0.1940 ft/ft

Manning's n ... ..ooiiiiiieoia 0.0330

1= 1 | 36.0000 1in

Bottom width ............ ... ... s 120.0000 in

Left sTope ... ..civiiiininnneras 0.3333 ft/ft (v/H)

Right sTope ... ciiiiiiininnannsn 0.3333 fe/ft (v/H)
Computed Results:

Depth ... .ciiiiiiiiiiiaiiina 12.1605 1in

VeloCTtY «vviiiiiinnnranannnrans 17.1678 fps

Full Flowrate ..... voevnnnnnnans 1775.0561 cfs

FIOW Qrea «v.veeeseacncnnnnannnas 13.2149 ft2

Flow perimeter .................. 196.9169 1in

Hydraulic radius ................ 9.6637 in_

Top width ...t 192.9705 1in

APBR .. cunnrrrcaresnnnnnansananns 57.0027 ft2

Perimeter ...uierierrrrrarranrnns 347.7045 1in

Percent Full ... ivvevnranenrnens 33.7793 %




SOUTH DRAINAGE CHANNEL- SLOPE @ 12.00%
CHANNEL CALCULATOR

Given Input Data:

L 4 - Trapezoidal

solving for .......cciiiiniaennnn Depth of Filow

FloWrate ..covenericnnvnsanannnens 226.8700 cfs

T - 0.1200 ft/ft

MAaNNINg 'S N vvvenrnnnnncenrnnsons 0.0330

Height .. ...t iiiiiiininsinnnnnss 36,0000 1in

Bottom width .......... ..o ovuat. 120.0000 1in

Left sTope +ivviiiianrnnrnrnernns 0.3333 ft/ft (v/H)

Right sTope .......ciiiiuninnnnan 0.3333 fe/ft (v/H)
Computed Results: )

De?th_ ........................... 13.8918 1in

VEIDCTEY t-ivernencrnnnrnnesansan 14.5454 fps

Full Flowrate ............cucun.. 1396.0528 cfs

FlOW Area .......coennverecanansn 15,5974 ft2

Flow perimeter .................. 207.8673 1in

Hydraulic radius .........c0ovuss 10.8051 1n

Top width ....... ... 203.3591 1in

ATBA tuvnannasvanrsnnnasnansnnsns 57.0027 ft2

Perimeter .......ccieavnsrnannnnns 347.7045 in

Percent full ... i iiavnnna 38.5883 %




SOUTH DRAINAGE CHANNEL- SLOPE @ 5.00%
CHANNEL CALCULATOR

Given Input Data:

shape ... uiniiiiiiii it Trapezoidal

solving for ....cvviiiinrinvainns Depth of Flow

Flowrate .......civivinivnnnnncnns 231.1300 cfs

STOPE «iivir it e 0.0500 ft/ft

MaNNING's N vuevnnvinrininnrsannaas 0.0330

Height ... ot iieiiiiiiencainnnns 36.0000 in

Bottom width ......iviiviiniennns 120.0000 ‘in

Left sTope .....vvirinnnvnnnnnnns 0.3333 ft/ft (v/W)

Right slope .. viiviieninnnnannn. 0.3333 fr/ft (v/H)
Computed Results:

pepth ... i 17.8133 1in

VeloCTtY v ivinnnnsvvrvnnsnnnrannns 10.7724 Tps

Full Flowrate .....cvvinvevnnnnns 901.1482 cfs

Flow area .........iviiecvnannens 21.4558 ft2

Flow perimeter ...........civn.n. 232.6714 in

Hydraulic radius ....viunnrsncann 13.2790 in

Top width ... iiiiiiiiiinininnean 226.8905 1in

Y =T 57.0027 ft2

PErimMEeLer v oihir et i e 347.7045 1in

percent full ...... ... .civuneves 49,4814 %




SCUTH DRAINAGE CHANNEL- SLOPE @ 1.50%
CHANNEL CALCULATOR

Given Input Data:

Shape ..........0 i, Trapezoidal

Solving for ... ... ... . i, Depth of Flow

Flowrate oo rvrnuecenvnnnnnns 258.9600 cfs

STOPE ittt i e e 0.0150 ft/ft

MaNNing's N ...eceiivvininneana, 0.0330

Height ............c..ooiiinais, 36.0000 1in

Bottom width ......c.....vvuvvien 120.0000 1in

Left slope .......oviiieiniannnas 0.3333 ft/ft (v/H)

Right sTope .........civiiiinns 0.3333 ft/ft (Vv/H)
Computed Results: .

De?th. ........................... 25.9819 in

velocity covviiinnniiiin et 7.2504 fps

Full Flowrate ........cveiviieennn 493.5792 cfs

FIOW Brea .uveneteinrenrerannnanas 35.7167 ft2

Flow perimeter .................. 284.3386 1in

Hydraulic radius .......ccovvuvvnn 18.0883 in

Top width ....... ... 0 iiivnvnnenn 275.9069 1in

Y =T 57.0027 ft2

Perimeter ..vviieiienernnrnnnnsns 347.7045 1in

Parcent full .....ivvinirinrnnras 72.1719 %




SOUTH DRAINAGE CHANNEL- SLOPE @ 0.50%

CHANNEL CALCULATOR

Given Input Data:

Shape «iiiviiiiianinitraea e Trapezoidal

solving for ... ciiiiiiiinaninnnns Depth of Flow

FIOWPATE vt vrvanncnrcncnannnans 258.9600 cfs

STOPE ...t e 0.0050 ft/ft

MannNing s N vuenverinncecrannnnnss 0.0330

Height .. civvniiiinnesnnrnnonanns 36,0000 1in

Bottom width ....... freenaereraas 120.0000 1in

Left STOPe ..ivviiniininncnnnrnns 0.3333 ft/ft (v/H)

Right slope .......ciiiieinnrnnsn 0.3333 ft/ft (V/H)
Computed Results:

(3] o ol 1 1 34.3288 1in

VeloCTLY vivvernmrnnnnennnnnnenns 4.8712 fps

Full Flowrate ......iveernevnnns 284.9681 cfs

FIOW Gr88 ..vvrecnccersnnncininns 53.1611 ft2

Flow perimeter .......ccouveviunas 337.1338 1in

Hydraulic radius ................ 22.7067 in

Top width ... ... iiiniinarnrnnnnns 325.9932 1in

APBE o vvn i tsrcananeranaeans 57.0027 ft2

Perimeter ......cieeisansnnnnnnnn 347.7045 1n

percent full ............c. . cen.n 95,3577 %




MANNING PIPE CALCULATIONS




INLET #1 - 18-INCH RCP @ 0.50% (5-YEAR FLOW RATE)
MANNING PIPE CALCULATOR

Given Input Data:

Shape ...vevieiocirannsnnaraiaaas Circular
solving for ...ttt Depth of Flow
[ T117=) ot ] o 1.5000 ft
Flowrate ....cocivvsrrarnnsnananns 3.3900 cTs
) s - 0.0050 ft/ft
MaNNing's N voiesnnrnarnnencnanns 0.0130
Computed Results:
3= o [ 0.7112 ft
Y = 1.7671 ft2
Wetted Area ...ovvvivinerrarnanons 0.8254 ft2
wetted Perimeter ..........cuunun 2.2785 ft
Perimeter ......... . iiiiiininnn 4.7124 ft
VeloCTty «.vvviiniinninnnrseenans 4.1073 fps
Hydraulic Radius ..........000a-- 0.3622 ft
Percent Full ...vviiivinniinraan 47.4116 %
Full flow Flowrate ........eeueun 7.4277 cfs
Full flow velocity ....v vviunnnn 4.2032 fps
Critical Information
critical depth ....... ..oty 0.7020 Tt
critical slope .....civiiiiiiinnn 0.0052 ft/ft
critical velocity ....ovvvvvivn-- 4.1767 fps
Critical area ...coviincvrnnnnans 0.8116 ft2
Critical ﬁerimeter .............. 2.2602 ft
critical hydraulic radius ....... 0.3591 ft
critical top width .......... ..., 1.4969 ft
specific energy ......coivaruinans 0.9733 ft
Minimum energy ..........eeceuuns 1.0530 ft
Froude number .......c.ovenunceas 0.9755
Flow condition ........cciviuvnnn subcritical




INLET #1 - 18-INCH RCP @ 0.50% (FLOW CAPACITY)
MANNING PIPE CALCULATOR

Given Input Data:

shape ......coiiiieriviirarenanns circular
solving for ..v.iciiieininnnrnnns Flowrate
(D37 111 T=Y o= o 1.5000 ft
Depth v ittt 1.5000 ft
STOPE . ..viiiiianairannin e 0.0050 ft/ft
MaNNING's N vvvieiveneranannnanss 0.0130
Computed Results:
Flowrate ....veeeececcenaarsonnns 7.4277 cfs
APBE v vnvenrvavnsnnmnnssnnanssnsss 1.7671 ft2
wetted Aread ....vveeecrvrancnnnnn 1.7671 T2
wetted Perimeter .............0. 4,7124 ft
Perimeter .....eievencecnncannnnn 4,7124 ft
VETOCTLY vvennicrninanenvnnnns 4.2032 fps
Hydraulic Radius ......ccovvinnnnn 0.3750 ft
Percent FUTT ... cuieriinninennans 100.0000 %
Full flow Flowrate ........cennn- 7.4277 cfs
Full flow velocity .ivevivnnnnnnn 4.2032 fps
critical Information
Critical depth .......... . .cvvs 1.3122 ft
critical slope c.oovvenneniiean.s, 0.0072 ft/ft
critical velocity ..cvvviernnnnenn 6.0861 fps
Critical area .(..vievreeeeanennns 1.7269 ft2
Critical perimetar .........c..-.- 3.4806 ft
critical EydrauTic radius ....... 0.4961 ft
critical top width .............. 1.5000 ft
specific energy ......... .00 1.9255 ft
Minimum energy .......veevesenasn 1.9683 ft
Froude number ........ ety 0.7972
Flow condition .....cocvuviinneas subcritical




r

INLET #2 - 24-INCH RCP @ 0.50% (5-YEAR FLOW RATE)
MANNING PIPE CALCULATOR

Given Input Data:

shape .....cvviriiiiii i Circular
solving for ...t Depth of Flow
DIaMeter +vievinsnmrnenrnanananns 2.0000 ft
FIOWrate ...ivervnernrvnanansans 5.9600 cfs
STOPE .. viveiiinnr e 0.0050 ft/ft
MARNTNG 'S M oeevnereciinnnnranans 0.0130
Computed Results:
Depth ....... ..o i 0.8455 ft
AFBEA «vavranssnrrantonnsnansannss 3.1416 ft2
Wetted Area .....coevvrsuiannnans 1.2630 ft2
wWetted Perimeter .......iaiiiuunn 2.8313 fxt
Perimeter ....ivrrenenannrersanns 6.2832 ft
VelOCTEY vuonevrnninnrannnnrannsns 4.7189 fps
Hydraulic Radius ..............e 0.4461 ft
parcent Full ....civeiiaiieinnnas 42.2746 %
Full flow Flowrate ......... ... 15,9965 cfs
Full flow velocity «.vvvnerirnnns 5.0918 fps
. critical Information
critical depth ....vviiiviieniian 0.8632 ft
critical slope ... coviiiiiiannnn. 0.0046 ft/ft
critical velocity ..vvveevnnannss 4.5914 fps
Critical area .....ccvivavansonsaa 1.2981 ft2
Critical Eerimeter .............. 2.8672 ft
critical hydraulic radius ....... 0.4527 ft
critical top width .............. 1.9812 ft
specific energy ......evvveeuinnn 1.1915 ft
MINTMUM EREFGY +vevrrnrnnnnrsaass 1.2948 ft
Froude number ........conevnnsans 1.0406
Flow condition ...coveivernorrnnn supercritical




INLET #2 - 24-INCH RCP @ 0.50% (FLOW CAPACITY)

MANNING PIPE CALCULATOR

Given Input Data:

SHAPE .vvivvvinarernsnnnnsnnnaras Circular
solving for ........iciviiiinian, Flowrate
(R 17 1111 o -] (A 2.0000 ft
DEPER + e eneeeenreernennrnneaenns 2.0000 ft
STOPE ti ittt ey 0.0050 ft/ft
Manning's N ouuieivnrneananroarans 0.0130
Computed Results:
FIOWPATE . vuevransrnnnreannsanns 15.9965 cfs
APBA v vsvevmennencannsnssssnnnnas 3.1416 ft2
wetted Aread .....cvvcvnsncrrnsann 3.1416 ft2
wetted Perimeter ................ 6.2832 ft
Perimeter .......ciierisvneeanrans 6.2832 ft
VeloCTiLY v vveririennnnrnnnnannas 5.0918 fps
Hydraulic Radius ..........cvvuun 0.5000 ft
Percent FUll ... . crieiiniiansn 100.0000 %
Full flow Flowrate ......vevvueus 15.9965 cfs
Full flow velocity .....c.i.iuiav.n 5.0918 fps
critical Information
critical depth ....... . cvivuven. 1.7995 ft
critical sTope «ovovvnuiniiianian 0.0067 ft/ft
Critical velocity ...vvvvveivnnn 7.1408 fps
Critical area ........ceuevaennans 3.1697 ft2
critical Rerimeter .............. 4,7405 ft
critical hydraulic radius ....... 0.6686 ft
critical top width .............. 2.0000 ft
specific energy ...........c...un 2.6244 ft
MINimum energy «..oesceeseersnnsns 2.6992 ft
Froude number ........cciiieennens (0.8363
Flow condition .......ccvvaiiennn subcritical




TNLET #3 - 18-INCH RCP @ 0.50% (5-YEAR FLOW RATE)

MANNING PIPE CALCULATOR

Given Input Data:

Shape ...

sotving for ....cvvvieiininnnnnnna

Diameter .....
Flowrate .....
slope ........
Manning's n ..

Computed Results:
Depth
Arga . .vasanus
wetted Area ..
wetted Perimet
Perimeter ....
velocity .....
Hydraulic Radi
percent full .

-------------------
-------------------
-------------------

-------------------

=] S

US suvevinasannsuns

Full flow Flowrate ....cconnvunns

Full flow velo

critical depth
Critical slope
critical veloc
Critical area

CILY erernnnnmansas

critical Information

LY e

critical ﬁerimeter ..............

critical

specific energ

ydraulic radius .......
critical top width

Y oeeiieenanrraaens

MINimum energy ......veuuveneorsny
Froude number
Flow condition

------------------

circular
Degth of Flow
1.

000 ft

.0800 cfs
0050 ft/ft
.0130

.6733 ft
.7671 ft2
.7687 ft2
2025 ft
.7124 fx
.0067 fps

3490 ft

44.8859 %
7.2277 cfs
.2032 fps

0.6677 ft
.0052 ft/ft
0507 fps
L7604 fx2
.1912 ft
.3470 ft
L4909 ft
.9228 ft
0015 ft
0.9841
subcritical




]

INLET #3 -~ 18-INCH RCP @ 0.50% (FLOW CAPACITY)
MANNING PIPE CALCULATOR

Given Input Data.:
shape ... . i i e Circular
solving for ..vieriiieiennriieenn Flowrate
Diameter .........oicennnrannenas 1.5000 ft
Depth ...ttt iiiiesnnrnnnnsas 1.5000 ft
STOPE .iiiiiti it 0.0050 ft/ft
Mannming's N ..o.cerinnncnnnsannsns 0.0130

Computed Results:
FIOWrate ....cevcennannsnnnsnnsanns 7.4277 cfs
Y 4= P 1.7671 ft2
wWetted Area .......c.vcviinannaas 1.7671 ft2
wetted Perimeter .......vivvnnenn 4.7124 fx
Perimeter ... iveiriirnnnnrinnnans 4.7124 ft
VeloCity «.vvirininiiiiiiiianens 4,2032 fps
Hydraulic Radius ....covervennnnn 0.3750 ft
Percent Full .....vvieinennnnnn. 100.Q000 %
Full flow Flowrate .........uvuus 7.4277 cfs
Full flow velocity ..vvvviunrnnnn 4,2032 fps

Critical Information

critical depth .................. 1.3122 ft
Critical sTope civvianianernnvann 0.0072 ft/ft
critical veloCity svuvivvenneenns 6.0861 fps
Critical area ............couuus 1.7269 ft2
critical Eer1meter .............. 3.4806 ft
critical hydraulic radius ....... 0.4961 Tt
critical top width .............. 1.5000 ft
specific energy ................. 1.9255 ft
MINimum @nergy ... veeeeeeeaassas 1.9683 ft
Froude number .........ccvceaant. 0.7972
Flow condition ........coimuvnens Subcritical




INLET #4 - 24-INCH RCP @ 0.50% (5-YEAR FLOW RATE)

Given Input Data:
shape ........
solving for ..
Diameter .....
Flowrate
Slope
Manning's n ..

computed Results:
Depth
Ar€a v.ivvnuren
wetted Area ..
Wetted Perimet
Perimeter
velocit
Hydraulic Radi
Percent Full .

“amw

Full flow Flowrate ......oceuuesan

Full flow velo

MANNING PIPE CALCULATOR

Circular
Depth of Flow
................... 2.0000 ft
................... 4.9400 cfs
................... 0.0050 ft/ft
................... 0.0130

-------------------

................... 0.7629 ft
................... 3.1416 ft2
................... 1.1011 ft2
=Y 2.6629 ft
................... 6.2832 ft
................... 4.4863 fps
US crvvvannnaerrans 0.4135 ft
................... 38 1465 %
15.9965 cfs
CTEY virriivnnennan 5.0918 fps

critical Infermation

critical depth ...cvivvianiaans 0.7828 ft
critical sTOPE civsvenernencirans 0.0045 ft/ft
critical velocity ......ovvnvn. 4.3341 fps
Critical area «veevervrennrvanas 1.1398 ft2
critical Eer1meter .............. 2.7037 ft
critical hydraultic radius ....... 0.4216 ft
Critical top width ....... .00 0vn 1.9522 ft
specific energy ................. 1.0757 ft
Minimum energy ...--.ceeeeeansnas 1.1742 ft
Froude number ..........coiiuiinn 1 0506 |
Flow condition .....ccoviniinnnnn supercritical




F

INLET #4 - 24-INCH RCP @ 0.50% (FLOW CAPACITY)
MANNING PIPE CALCULATOR

Given Input Data:

Shape .....vivvinisnnciiiiiaeans circular
solving for .....cvvviiiiiiiannnn Flowrate
DiaMEter v.vvvaerernssnrnnrnnansss 2.0000 ft
7=+ 1 o 1 1 2.0000 ft
STOPE tivvrmnrverannnnonnanaaanns 0.0050 fr/ft
MANNING 'S N v.oeviiiennannannnnnan 0.0130
computed Results:
FlOWrate ..vevvrnnrinnnrnanannnns 15.9965 cfs
Y 2T S 3,1416 ft2
Wetted Aread ......sveveeruvnvnren 3.1416 ft2
Wetted Perimeter ........cvevuens 6.2832 ft
Perimeter ...o.oviveverseanrvaranns 6.2832 ft
VEloCTLY virevrncnnarnnenaransnns 5.0918 fps
Hydraulic Radius ........ccanuins 0.5000 ft
Percent FUll ...cveviviirrnranens 100.0000 %
Full flow Flowrate .............. 15.9965 cfs
Full flow velocity ........0vuns 5.0918 fps
critical Information
Critical depth ...... v, 1.7995 ft
Ccritical slope .......vvenveninn 0.0067 ft/ft
critical velocity ...ovvviiennnn 7.1408 fps
Critical area .....ccvvvevernnnens 3.1697 ft2
critical Eerimetgr .............. 4,7405 ft
critical hydraulic radius ....... 0.6686 ft
critical top width .............. 2.0000 ft
specific energy ................. 2.6244 Tt
MIiNimum €nergy .-..eecevesansunssas 2.6992 ft
Froude number ......civvuvinnnenss 0.8363
Flow condition .......vvuivnnnnnnn subcritical




*

OUTLET #1 - 24-INCH RCP @ 1.23% (5-YEAR FLOW RATE)

Given Input Data:

MANNING PIPE CALCULATOR

Shape .....iiiiriicinnreinnniennnans Circuiar
solving for ......cviiiiiinennns Depth of Flow
DIAMELEE o vi s arrrnnnananennss 2.0000 ft
Flowrate ......ccoivernenscnnnnes 5.8800 cfs
STOPE it ivnnnrm e innnae e 0.0123 ft/ft
MaNNTNG'S N o irerrnrnrnannens 0.0130
Computed Results:
0= + 5 of ¢ 0.6588 ft
Y =T P 3.1416 ft2
Wetted Area ......ccivvreranannns 0.9018 ft2
Wetted Perimeter ........vvaeeens 2.4452 ft
Perimeter .....cveevvnnesnnnnnsas 6.2832 ft
VETOCTEY vevevnnrenecennaaesnanss 6.5199 fps
Hydraulic Radius ........vcouussa 0.3688 ft
Percent FUll ........ccviiininns 32.9392 %
Full flow Flowrate .............. 25,0895 cfs
Full flow velocity .. ... uvvuines 7.9862 fps
) critical Information
critical depth ....ovveinvians 0.8572 ft
critical slope ...vvriiiriiiiinens 0.0046 ft/ft
critical velocity «..cvvuvvninnnnnn 4.5720 fps
Critical aread ..c.rirevusanoncesss 1.2861 ft2
Critical ﬁerimeter .............. 2.8549 ft
critical hydraulic radius ....... 0.4505 ft
critical top width .............. 1.9795 ft
Specific energy .........ccovne 1.3194 ft
Minimum energy ......eovesvesannss 1.2857 ft
Froude number ................. 1.6596
Flow condition ...... ... ... vvvnn- supercritical




Perimeter

OUTLET #1 - 24-INCH RCP @ 1.23% (FLOW CAPACITY)
MANNING PIPE CALCULATOR

Given Input Data:

Computed Results:

........................... Circular
solving for ....ovieniiniiinnenan Flowrate
........................ 2.0000 ft
........................... 2.0000 ft
........................... 0.0123 ft/ft
MANNING'S M uvieenienrnannnerns 0.0130
........................ 25.0895 cfs
............................ 3.1416 ft2
Wetted Area ......cevurannannnnss 3.1416 ft2
Wetted Perimeter ........covvuuns 6.2832 ft
....................... 6.2832 ft
T N T 7.9862 fps
Hydraulic Radius ........cciuvcasn 0.5000 ft
Percent FUll .......ccciiaiaronn. 100.0000 %
Full flow Flowrate .............. 25.0895 cfs
Full flow velocity .............. 7.9862 fps




QUTLET #2 - 30-INCH RCP @ 0.50% (5-YEAR FLOW RATE)
MANNING PIPE CALCULATOR

Given Input Data:

shape .......c..ioiiiiiiiiiinisans Circular
solving for ...t iiniinernnn pepth of Flow
Diameter «...itenvrnesncaannnnnsns 2.5000 ft
FIOWrAate . uvvvernrvnronanncnsanns 9,.4300 cfs
Slope ..o e 0.0050 ft/ft
MANNING'S N L.t i i iiiacrannns 0.0130
Computed Results:
312 o 1 of o 0.9807 ft
. = 4,9087 ft2
Wetted Area .....vivivnrrncannnns 1.7863 ft2
wetted Perimeter .......ccciviuan 3.3841 Tt
Perimeter ..v...erernnranenneaeans 7.8540 ft
VeTOCTEY v iiieiinnvnannnnennnus 5.2792 fps
Hydraulic Radius ................ 0.5278 ft
Percent FUll ...viveinvnnvncrnans 39.2263 %
Full flow Flowrate .......cecucus 29.0035 cfs
Full flow velocity ....vcicvuiannss 5.9085 fps
critical Information
critical depth ....... ... .. ... 1.0247 ft
Critical slope .....vivvninennsn 0.0043 fr/ft
Critical velocity .. vvivvniransnn 4,9783 fps
Critical area ...vivinresrnrnncns 1.8942 fx2
critical Eerimeter .............. 3.4739 ft
Critical hydraulic radius ....... 0.5453 ft
critical top width .............. 2.4591 ft
specific energy ...cvviinnuecnan. 1.4138 ft
Minimum energy ... eennuiins 1.5371 ft
Froude number ..............c.iuun 1.0881
Flow condition ...........cicevnn supercritical




QUTLET #2 - 30-INCH RCP @ 0.50% (FLOW CAPACITY)
MANNING PIPE CALCULATOR

Given Input Data:

ShAPE v v vviavnninnrnnnnmcarnnnnnnns Circular
solving for ... .iiciiaiini i Flowrate
DTAMELter .. errrrevnannaraannnss 2.5000 ft
37+ o 1 T 2.5000 ft
Slope (... i it 0.0050 ft/ft
MANNING'S N o vennneetisrnnnassns 0.0130
computed Results:
Flowrate ...:vienacrsrrnnenansnns 29.0035 cfs
AFBA vt vnnmecanmnnnernnaassninns 4.9087 ft2
wetted Area ...vevecrriiirronnans 4.,9087 ft2
wWetted Perimeter ......vevuvaverns 7.8540 ft
Perimeter ........coverianrrnnnen 7.8540 ft
velocTty vuvvsvinnnnnen s 5.9085 fps
Hydraulic Radius ......ovvenvonnns 0.6250 ft
Percent Full ... .. iiiiinrnnnnnn 100.0000 %
Full flow Flowrate ......vnuanees 29.0035 cfs
Full flow velocity .............. 5.9085 fps
Critical Information
critical depth .........covvvunen 2.2991 ft
Critical sTope ..ivivevinnnrninas 0.0063 ft/ft
critical velocity ..ovvvrinvinnns 8.0833 fps
Critical area ........cienicnnens 5.077Q0 ft2
Critical Eerimeter .............. 6.0251 ft
critical hydraulic radius ....... 0.8426 ft
Critical top width .............. 2.5000 ft
specific energy ....ovvvenvnneras 3.3408 ft
Minimum energy .......cciieinanns 3.4486 ft
Froude number .....ccicenianannss 0.8680
Flow condition ......vevvvanrnann subcritical




OUTLET #3 - 24-INCH RCP @ 4.41% (5-YEAR FLOW RATE)
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... vereiiiiiie i Circular
Solving for ... iiniiiiniinanan Depth of Flow
Diameter .....iivicinnarrnnnnanas 2.0000 ft
Flowrate ......vvieniisavrnnnnnes 26.7200 cfs
3 I+ T o 0.0441L ft/ft
MaNNINg's N vvueneannrncennnnnnns 0.0130
Computed Results:

=Y o 1 ¢ P 1.0730 ft
Y < 3.1416 ft2
Wetted Area ...... . v veernnacnns 1.7167 ft2
Wetted Perimeter .....cieveenannn 3.2877 ft
PErimeter ...ieverecienraraiaranns 6.2832 ft
VeTOCTLY vieeviimin i risicinnnnnn 15.5652 fps
Hydraulic Radius ............ovun 0.5221 ft
Percent FUull ....ieirniiininnnn 53.6496 %
Full flow Flowrate ...coovnveenan 47.5070 cfs
Full flow velocity ....ccvveen... 15.1220 fps

| Critical Information

| Critical depth .......civeevinn. 1.9849 ft

| Critical STOPE vvvvvrrrrreneienns 0.0071 ft/ft
critical velocity «...vvvivinnnun 7.5469 fps
Critical area .....cvcvievenanianns 3.5405 ft2
critical ﬁerimeter .............. 5.1113 ft
critical hydraulic radius ....... 0.6927 ft
critical top width .............. 2.0000 ft
specific energy .........ciiuan 4,8383 ft
Minimum energy .....veeeevannesssa 2.9773 ft
Froude number ..........vveiannnn 2.9621
Flow condition .......c. oienvcnnn supercritical




OUTLET #3 - 24-INCH RCP @ 4.41% (FLOW CAPACITY)
MANNING PIPE CALCULATOR

Given Input Data:

] 4T 1 - Circular
soTving for ... it ans Flowrate
Diameter ... unrennncrararnannnss 2.0000 ft
Depth ... i eiiiiiniasiinansn 2.0000 ft
sTope ..ot iiaiiann e 0.0441 ft/ft
MANMING'S N L.vvaierinnrnnnnnnnns 0.0130
Computed Results:
FIOWFate +vvvivrvonnernnrsansenns 47.5070 cfs
LY =T T 3.1416 ft2
Wetted APea v.v.iveercernrrsnnrens 3.1416 ft2
wetted Perimeter ................ 6.2832 ft
Perimeter .....ouveenennncrnnnnss 6.2832 ft
VeloCitY +vve rnreciinnianranenss 15.1220 fps
Hydraulic Radius ...vcrvionnnnnss 0.5000 ft
Percent FUTT ..viicinninnrnnennns 100.0000 %
Full flow Flowrate .............. 47.5070 cfs
Full flow velocity ...cvvvninnenn. 15.1220 fps




OUTLET #4 - 30-INCH RCP @ 4,20% (5-YEAR FLOW RATE)

Given Input Data:

MANNING PIPE CALCULATOR

Shape ....vieeririneiaersannannas Circular
Salving for ....veiieiiininanneas Depth of Flow
(03 1= V1= 0= (A 2.5000 ft
FIOWrate . vvvveemerneinnncannnens 36.8000 cfs
STOPE uevirnnenreraninsasnnssnnss 0.0420 fr/ft
MANNING 'S N vur e rnaversnnannnns 0.0130
Computed Results:
Depth .. .vviieii et iarisnranns 1.1573 ft
APEA vt veeennrnsensnstnesnnannsns 4,9087 ft2
wetted AFEE .......¢ viunarrrnnnns 2.2228 ft2
wWetted Perimeter ......cc.evevvnnn 3.7414 ft
Perimeter ....cieernrncnsrnnnnnns 7.8540 ft
VeloCTEY «.vuivinvrmnnnencanacnns 16.5556 fps
Hydraulic Radius ........oivvennn 0.5941 ft
Percent FUll .....cciiuiianirnnnn 46.2917 %
Full flow Flowrate .............. 84.0601 cfs
Full flow velocity .......cievvnn 17.1246 fps

critical Information

critical depth .......... vt 2.1567 ft
critical slope «..ccvviiiininvnns 0.0060 ft/ft
Critical velocity ...vvvvnieennnn 7.7948 fps
critical area ...vvvevinn i 4,7211 ft2
critical Eerimeter .............. 5.7404 Tt
critical hydraulic radius ....... 0.8224 ft
critical top width .............. 2.5000 ft
specific energy .....cvoviiviiuans 5.4168 ft
MIinimum energy ««.oeeesereesssans 3.2350 ft
Froude number ........cocvivuunenns 3.0911
Flow condition ..........ccvunnn supercritical




Perimeter
velocity

OUTLET #4 - 30-INCH RCP @ 4.20% (FLOW CAPACITY)

MANNING PIPE CALCULATOR

Given Input Data:

Computed Results:

........................... Circular
solving for ......iiiiiisnnnnenns Flowrate
........................ 2.5000 ft
........................... 2.5000 ft
........................... 0.0420 ft/ft
MANNING 'S N tiivernnnecncannnnuns 0.0130
........................ B4.0601 cfs
............................ 4,9087 ft2
wWetted Aread .....cieevccvnsnnrnns 4,9087 ft2
wetted Perimeter .....v.ciivninaan 7.8540 ¢
....................... 7.8540 ft
et eaeeeaerea e 17.1246 fps
Hydraulic Radius ...v.vvvvniavians 0.6250 ft
Percent FUTY ... iiiiiiiirnnnana 100.0000 %
Full flow Flowrate .............. 84.0601 cfs
Full flow velocity ....ovvvvnnvns 17.1246 fps




18-INCH PIPE @ 0.40%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ....cciinivavn i Circular
solving for ..........c.coniiian Flowrate
Diameter «iuviveriirinsannrnransa 18.0000 1in
1911 v o 1 18.0000 in
sfope «...iviiiieii 0.0040 ft/ft
MENNTING 'S N vuverrnnccnsnscnnnnas 0.0130
Computed Results:
FIOWrate vvivnearrorsasnsnnncnns 6.6435 cfs
AFBa tiivincianrnrannssnannsannas 1.7671 ft2
Wetted Aread ..... .. vinacannnsnsas 1.7671 ft2
Wetted Perimeter ................ 56.5487 in
Perimeter ....cviriiinnriraninanns 56.5487 1in
VeTlOCTEY +vvnvinnravmacrnoncnmenns 3.7595 fps
Hydraulic Radius ....cvvvuwunauas 4,5000 in
percent FUull ... ciivieennnnnnnns 100.0000 %
Full flow Flowrate .............. 6.6435 cfs
Full flow velocity «.vvviincarinn 3.7595 fps
Critical Information i
critical depth ...... .o ivnanis. 14.7562 1in
Critical sTope ........covvunnn.n 0.0069 ft/ft
Critical velocity ............... 5.8639 fps
Critical area ........ccvvuvunnnns 1.6031 fr2
Critical Eerimeter .............. 39.7867 1in
Critical hydraulic radius ....... 5.8021 1in
Critical top width .......c.0vu.. 18.0000 in
specific energy .......coiivinnns 1.8404 ft
Minimum energy ...vecaeeeeeaennes 1.8445 ft
Froude number ............. veenan 0.7130
Flow condition ............ .. ..., subcritical




18-INCH PIPE @ 0.50%
MANNING PIPE CALCULATOR

Given Input Data:

SHaPe .. ivirnnrnnrnartnascnntnnns Circular
solving for ... ... .. ... .. ... Flowrate
DIameter «viuvrrrcnmatnrnnnnssen . 18.0000 1in
DEPER - v v treerr e 18.0000 in
L e T o< (.0050 ft/ft
Manning's M .uievnanrvarncnncenns 0.0130
Computed Results:
Flowrate ...... hmrearae e 7.4277 cfs
APBE i vuiresnonaaninanasaans 1.7671 ft2
Wetted Area ................ ... 1.7671 ft2
Wetted Perimeter ...............s 56.5487 1in
Perimeter .........cieiiianiiaan, 56.5487 in
VeloCity vvvuivvnnrnrrenrnnnnnans 4.2032 fps
Hydraulic Radius ..........ouuu-. 4.5000 in
Percent FUT] ... v.iineiienncnnnnns 100.0000 %
Full flow Flowrate .............. 7.4277 cfs
Full flow velocity ......cccvuten 4,2032 fps
critical Information
critical depth .................. 15.7465 in
Critical sTope ... iuiivenenainins 0.0072 ft/ft
critical velocity ....oiviiiinnns 6.0861L fps
Critical area ...vvveinnernrnnnan 1.7269 ft2
critical Eerimeter .............. 41.7673 1in
Critical hydraulic radius ....... 5.9537 1n
critical top width .............. 18.0000 iin
Specific energy ......ovnivinvasas 1.9255 ft
Minimum energy ....cevevvvavnanss 1.9683 ft
Froude number ............... ... 0.7972 |
Flow condition .....c.veivivacnn. subcritical




18-INCH PIPE @ 1.00%
MANNING PIPE CALCULATOR
Given Input Data:

Shape ...cvicriiviinnrnrsnnnrnnns Circuiar
solving for ... it e Flowrate
Diameter ......ievietiiaianranans 18.0000 in
Depth (i iii i iniinnnens 18.0000 1n
L o - 0.0100 ft/ft
Manning's N ouiiiirrnnnernnsasnns 0.0130
Computed Results:
Flowrate ......cccenviennannianan 10.5043 cfs
Al8B vevintnnanrnnnensnnsrannanses 1.7671 ft2
wetted APea .....eveiiairirananns 1.7671 ft2
wetted Perimeter ......cvveuievnes 56.5487 in
Perimeter ...uciviierinianninaans 56.5487 in
VeloCity +vvevrininaniiinnniinan 5.9442 fps
Hydraulic Radius ................ 4,5000 4n
Percent FUTT ... i ininnrnnnss 100.0000 %
Full flow Flowrate ....nvrvevrnsnn 10.5043 cfs
Full flow velocity ............ 4. 5.9442 fps




k

18-INCH PIPE @ 1.39%
MANNING PIPE CALCULATOR

Given Input Data:

SHAPE viuceinvnissararranaarinan Circular
Solving for ....vuivrineevnnrnnns Flowrate
Diameter ...uvervnnrarrarannanas 18.0000 1in
Depth . it i 18.0000 1in
STOPE +vvenriinrnnsnensnannnnnns 0.0139 ft/ft
ManNing s N cvevninmncacoannanan 0.0130
computed Results:
Flowrate .......cveecirnmannnsans 12.3844 cfs
Y- S 1.7671 ft2
Wetted Area .........cieisrunnnne 1.7671 ft2
Wetted Perimeter ................ 56.5487 1in
Perimeter ... iiiiecarsnnannssaan 56.5487 1in
VETOCTLY seinceirnrcinannrsrannns 7.0082 fps
Hydraulic Radius ........c.ouvuuns 4.5000 in
Percent FUIT ... i iiiiiiinrinnan 100.0000 %
Full flow Flowrate .....cccvcnuns 12,3844 cfs
Full flow velocity «vovvvevinann. 7.0082 fps




18-INCH PIPE @ 1.41%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .....ciivieviannnrirarvanns Circular
solving for .........cciiannnannn Flowrate
Diameter ... errriiiannnannanns 18.0000 in
Depth ..uveeiiin i i it e 18.0000 1in
STOPE .« vvriie i 0.0141 ft/ft
ManNNing's N o.uieerrsnnrnnnornnas 0.0130
Computed Results:
FIOWrate .iuvsecerrrrennnnsnnsins 12.4732 cfs
Y Y 1.7671 ft2
Wetted Area .......icovevivanennas 1.7671 ft2
wetted Perimeter ,......civiniunn 56.5487 1in
Perimeter ....civarirnenrsarannns 56.5487 1in
veloCity «venierninnircninnnnnns 7.0584 fps
Hydraulic Radius .......cccivurann 4,5000 in
Percent Full ......ccvvimuninn.nn 100.0000 %
Full flow Flowrate ......covevnnn 12.4732 cfs
Full flow velocity ....... ...t 7.0584 fps




18-INCH RCP @ 1.49%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .v.vivririeerentanninananes Circular
solving for ....ovvmeveiniiunnnns Flowrate
DIAMEEEr & iveeraeernnrtanannannns 1.5000 ft
Depth ..oviiiiii i 1.5000 ft
STOPE . viiii it s 0.0149 ft/ft
Manning's N ...ieeiierinoesnnnnss 0.0130
Computed Results:
FIOWPate ... vivacnnsrcnsurannnns 12.8222 cfs
APBE v vvvrrvvearenrnanasssasannans 1.7671 ft2
wetted AFea .....vrcrrarmrrnnnnas 1.7671 ft2
wetted Perimeter .......caievenann 4.7124 ft
Perimeter ......ciceriienrninennn 4.7124 ft
velocity . .vovirvveninninnnaen 7.2559 fps
Hydraulic Radius ....coevvnvinnen 0.3750 ft
Percent Full ......cccinrianncnns 100.0000 %
Full flow Flowrate ..........cuus 12.8222 cfs
Full flow velocity «....covveuinnn 7.2559 fps




18-INCH RCP @ 2.00%
MANNING PIPE CALCULATOR

Given Input bata:

Shape ... oo i e Circular
solfving for ..................... Flowrate
Diameter ........... . coiiiiianunn 18.0000 in
=Y £ f 3 18.0000 1in
STOPE wyvviivvevrinannersaniaanss 0.0200 ft/ft
MaNNING 'S N covvnnrivnerennnrnans 0.0130
Computed Results:
Flowrate ...voevnienrinnrennneeny 14.8554 cfs
Y o 1.7671 ft2
Wetted Area ..........ovvevnnians 1.7671 ft2
wetted Perimeter ..........cve... 56.5487 1in
Perimeter .. ... .ot 56.5487 1in
velocity ..ivuvinniniiiniiinnnnen 8.4064 fps
Hydraulic Radius .............c.s 4,5000 1in
Percent FUTT ..iviiinnennrnninnns 100.0000 %
Full flow Flowrate ............u. 14.8554 cfs

Full flow velocity .............. 8.4064 fps




18~INCH PIPE @ 2.31%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... ..ot Circular
SoTving for ..o ieiiininaians Flowrate
(R 11 T=8 oY 18.0000 in
87 ) o 18.0000 1in
STope .. i e s 0.0231 ft/ft
MaANNING 'S N . vvnr e e e v rnancnres 0.0130
computed Results:
Flowrate ......ocvcinivencnnannns 15.9652 cfs
Y- S 1.7671 ft2
wetted Area .......civienvannninn 1.7671 ft2
Wetted Perimeter ....vvvvvncrinen 56.5487 1in
Perimeter ... ..o veiviranaans 56,5487 din
veloCity .....ccnvveanninnnennans 9.0345 fps
Hydraulic Radius ......c.vivunun. 4.5000 1in
parcent FUull ......ciiiineinnne. 100.0000 %
Full flow Flowrate .............. 15,9652 cfs
Full flow velocity .............. 9.0345 fps




18-INCH RCP @ 3.00%
MANNING PIPE CALCULATOR

Given Input Data:

SNAPE v viivirirs e Circular
solving for ...... .. ieiiinnnarnn Flowrate
Diameter ..ouiiieiiiarrtiraeaaan, 18.0000 in
3 =3 o 4 18.0000 1in
Lo e o - 0.0300 ft/ft
Manning's N ..vuieerienennnnennns ¢.0130
Computed Results:
Flowrate ....iveiiniiennnvnvnnnnn 18.1940 cfs
Y o - Y- T 1.7671 fi2
Wetted Area .........cc.iiiiinian, 1.7671 ft2
wetted Perimeter .......... P 56.5487 in
PErimeter ........iiiiieiininrenn 56.5487 in
Velocity . vvueviiniininaniinnan. 10.2957 fps
Hydraulic Radius .........c.v.uen 4,5000 in
Percent FUll .......cvcireinrnan. 100.0000 %
Full flow Flowrate .............. 18.1940 cfs
Full flow velocity ...vvvvuinunn. 10.2957 fps




18-INCH PIPE @ 3.53%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .....uiiniiiiinannanarranay Circular
solTving for ........ ...t Flowrate
Dlameter ... iieieiiiriinr e 18.0000 1n
Depth ... it i i i s 18.0000 1in
STOPE vttt ittt e 0.0353 ft/ft
Manning's nm .......ccierncennanns 0.0130
Computed Results:
Flowrate .....cvievemecenecnnanns 19.7359 cfs
APBE v ievvnirrar s anan e 1.7671 ft2
Wetted Area .......ccvvrrrnnnnnnn 1.7671 ft2
Wetted Perimeter .......ivevneees 56.5487 1in
o 1= o - 56.5487 1in
VRIOCTEY ..iiiviniieaiicnnanaanns 11,1682 fps
Hydraulic Radius ...ovvevnenuan. 4.5000 in
Percent FUTT ...iouieeieinnennanns 100.0000 %
Full flow Flowrate .............. 19,7359 cfs
Full flow velocity .....ovvuvnnn. 11.1682 fps




18~INCH RCP @ 4.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ....... iiiiiiiiiieiricnenas Circular
solving for ......coviciiarrananns Flowrate
Diameter ....civivinniiaanirnaeins 18.0000 1in
Depth .ottt it 18.0000 in
L Y o 1= 0.0400 fr/ft
Manning s N coiuivevnrsnennernnn 0.0130
Computed Results:
FIOWFAte ..icvecvernnceaannnnnnnns 21.0087 cfs
Y - S 1.7671 ft2
Wetted Area ....ivivierniienan 1.7671 ft2
wetted Perimeter ................ 56.5487 in
PErimeLer ..iuvvesrrannssnssnsnns 56.5487 1in
VeloCity vuvievnniaocaiaaananens 11.8885 fps
HydrauTlic RAdiUS .. vvrnnmennneens 4.5000 in
Percent FUll ......ccooivinnat, 100.0000 %
Full flow Flowrate .............. 21.0087 cfs
Full flow velocity .vvevunnnarnn 11.8885 fps




1B-INCH PIPE @ 5.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ....... Kb aan e v-ea.  Circular
solving for ..o.viviiiiniinnnnann Flowrate
Diameter .....i.oviieinnreernnnnns 18.0000 in
T o 1 18.0000 1in
slope ..... . 0.0500 ft/ft
Manning's n ........c..iiiaiannn, 0.0130
Computed Results:
Flowrate ...vvinvinnnncnrnnrens .. 23.4884 cfs
APBE . .viirincannnreaneranaannan 1.7671 ft2
wetted Arga ...c.iivrinnnarenaans 1.7671 ft2
wetted Perimeter ........v.vien.n . 56.5487 1in
L1 3 1= of = O 56.5487 in
velocity ......viviiniieinieaa.s, 13.2917 fps
Hydraulic Radius ....vvvuvevnaven 4.5000 in
Percent FUll ......ccvvrrrennnunns 100.0000 %
Full flow Flowrate ......vv0ervnn 23.4884 cfs
Full flow velocity .............. 13.2917 fps




I

18-INCH PIPE @ 5.84%
MANNING PIPE CALCULATOR

Given Input Data:

SHape .vvvvvvnsnnrneannananaanss Circular
solving for .......iiviiininainnn Flowrate
Diameter ........ i, 18.0000 in
Depth i i 18.0000 in
STOPE ittt e 0.0584 ft/ft
MaNNing's N ...cieiiniennnnenenss 0.0130
Computed Results:
Flowrate ......ciiuveneccrnananns 25.3849 cfs
AFPBA .. h it iinnrsnnannsanransnnnns 1.7671 ft2
wetted Area ..................... 1.7671 ft2
Wetted Perimeter ......ccivunnnns 56.5487 1in
Perimeter ...iviiiiinrenneninsans 56.5487 in
VeloCTLY vvvurnrrvrvarernnnannns 14.3649 fps
Hydraulic Radius .......coevunusn 4.5000 in
Percent Full ....ccvuiininnnnnens 100.0000 %
Full flow Flowrate .............. 25.3849 cfs
Full flow velocity .............. 14.3649 fps




18-INCH RCP @ 6.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... vvvirnncnnnrnnrnnrsnnnns Circular
solving for ....ciiiiinninniannns Flowrate
Diameter ......cciiiinniannannn.a 18.0000 in
= X T 18.0000 in
STOpe .ttt r s 0.0600 ft/ft
ManNNing s M cuencncncncnenrrnannns 0.0130
Computed Results:
Flowrate ......cvincvvnennnnannns 25.7303 cfs
N T 1.7671 ft2
Wetted Area ........cvierinnvannns 1.7671 ft2
Wetted Perimeter ...vvevieeevnrnas 56.5487 in
Perimeter ... .vieveeanereierian 56.5487 in
velocity ... ..ocoiiiiiiniiiann 14,5604 fps
Hydraulic Radius ........evvuuuns 4.5000 in
Percent FUIl .......iinirrnnnnnns 100.0000 %
Full flow Flowrate .............. 25.7303 cfs
Full flow velocity ....vvuvuviuan 14.5604 fps




18-INCH PIPE @ 6.48%
MANNING PIPE CALCULATOR
Given Input Data:

shape ........... Ceemrrerenaaaens Circular
SOTving For ...veierinennannnannnn Flowrate
Diameter ........coiiiiiiianaaa 18.0000 in
Depth ............. sereanearaaa-. 18.0000 fin
] - 0.0648 ft/ft
MENNING 'S M .. iuiicniianrscnnannn 0.0130
Computed Results:
Flowrate ..ovnvvanenrnrsnennnncans 26.7397 cfs
Y Y Caeasaas 1.7671 ft2
Wetted Area .......ccvvieienennns 1.7671 ft2
wetted Perimeter ....vciveeneanss 56.5487 1in
Perimeter ......ovvurinrnannnannn 56.5487 in
Velocity vovvrnvrininannnnnnann. 15.1316 fps
Hydraulic Radius .............. . 4.5000 in
Percent Full .........c....oiau. 100.0000 %
Full flow Flowrate ........ccauun 26.7397 cfs
Full flow velocity .............. 15.1316 fps




18-INCH PIPE @ 6.50%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ...vuiviinnsnmnrrssnnnannns Circular
Solving for .. ieiiiianiiennaan Flowrate
Diameter .....ccieevuees Ceraeaaa 18.0000 1in
Depth ..o iin e 18.0000 in
STOPE v.vviviiiiiiaia i i 0.0650 ft/ft
Manning's n ....... Cerrrasaraanen 0.0130
computed Results:
FIOWPrate ... iuvvnrmrenrnrnnnnnns 26.7809 cfs
N - 1.7671 ft2
Wetted Area ......ccevararcaanens 1.7671 ft2
wWetted Perimeter .......cicvuvenn 56.5487 1in
Perimeter ........... et e ra e 56.5487 in
VeloCT LY ..itiiiiincirirnnananaas 15.1549 fps
Hydraulic Radius ................ 4.5000 1in
Percent FUTT ... uvrrennnansnes 100.0000 %
Full flow Flowrate .............. 26.7809 cfs
Full flow velocity vivevvnncnnnns 15.1549 fps




18-INCH PIPE @ 7.50%
MANNING PIPE CALCULATOR

Given Input Data:

SHAPE s ivineirninnantaarrtnsnrnnn Circular
solving for «.ovviriieneineire i Flowrate
Diameter .....c.vucuiriurarnranann 18.0000 1in
=T o I 18.0000 in
STOPE +ivvvnernarrnarnasansnnanns 0.0750 fr/fx
Manning' s N o....iieinn e erina 0.0130
computed Results:
Flowrate ......c.ceirinnnninnnnnans 28.7673 cfs
Y Y 1.7671 ft2
Wetted Area ....... ... ciiiaiiann 1.7671 ft2
wetted Perimeter ......vicvianvas 56.5487 1in
Parimeter .......icisntnnnnnnarans 56.5487 in
VEloCTLtY tvenienenciviavnunnanans 16.2790 fps
HydrauTlic Radius .....cveuviansns 4,5000 in
Percent FUlTl ....iveirriinnnnsnss 100.0000 %
Full flow Flowrate .............. 28.7673 cfs
Full flow velocity «..vvvvcennnns 16.2790 fps




18-INCH PIPE @ 8.00%
MANNING PIPE CAI.CULATOR

Given Input Data:

shape ......cicviirnninnannnnncna circular
Solving for ....oiinieirninnnnnns Flowrate
Diameter ............ciiiiiaeianan 18.0000 in
)L o2 f ¢ 18.0000 in
S1OPE i i e e 0.0800 ft/ft
Manning's N ...c.ovinerronnncnnnnns 0.0130
Computed Results:
FlOWrate ...vvvernneernnnnsennrnns 29.7108 cfs
Y - 1.7671 ft2
Wetted Area .........ciiiinnnrann 1.7671 ft2
wetted Perimeter ................ 56.5487 1in
Perimeter ........ciiiiiiiniannns 56.5487 1in
VeloCity tuvusirennirnnnninacnaae 16.8128 fps
Hydraulic Radius ...ivvevinnennas 4,5000 in
Percent FUll .....iiicriinennenans 100.0000 %
Full flow Flowrate .............. 29.7108 cfs
Full flow velocity .........cu... 16.8128 fps




18-INCH PIFE @ 8.80%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... ... iiiii it Circular
solving for ........ ... s Flowrate
Diameter iiiiiiincii i 18.0000 1in
=] o5 o o ve... 18.0000 in
STOPE L vttt i i 0.0880 fr/ft
MANNTNG 'S N wivernnntinnicncanann 0.0130
Computed Results:
FTowrate ...vvvicenrorronrunvrans 31.1609 cfs
ATBA v ivuientinacnnntnennnnnnenns 1.7671 fr2
Wetted Area ........c.cciiivnnnnns 1.7671 ft2
Wetted Perimeter ....:veevvuncers 56.5487 1in
Perimeter ....... .. iiavieninnans 56.5487 in
Velocity .. .oiviiiinnnnnniaanan. 17.6335 fps
Hydrauiic Radius ................ 4.5000 1in
Percent FUll ....... i, 100.0000 %
Full flow Flowrate .......ciuuun. 31..1609 cfs
Full flow velocity ...vivevvaarnn 17.6335 fps




18-INCH PIPE @ 9.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ..uvveeirinriiiiiniiineann, Circular
solving for .. ..ivviiiiiinnnnnnnas Flowrate
Diameter ...ciieiriiareriiaarannns 18.0000 1in
DEPLN «vvvvnannar i 18,0000 in
] L 0.0900 ft/ft
MANNING 'S N vvenrecnncnnannnnsen 0.0130
Computed Results:
Flowrate ........cciivienrnannsss 31.5130 cfs
N T T 1.7671 ft2
Wetted APea ......ivievervnrvannnns 1.7671 fr2
wetted Perimeter .........cccu.n. 56.5487 1in
Perimeter ......viveeeiiianaannn. 56.5487 1in
VeToCTLY cuvervvevnrinvanannaen 17.8327 fps
Hydraulic Radius ......ccecenvesn 4.5000 1in
Percent FUIT ... .iiieiiinnennnnen 100.0000 %
Full flow Flowrate ........cevuss 31.5130 cfs
Full flow velocity .....cuveeenn. 17.8327 fps




18-INCH RCP @ 1.00% FOR 100-YEAR FLOW
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... .t iiiiniiiaarnnenan Circular
solving for ....oiiieiiiiainianen Degth of Flow
=117~ o= 1.5000 ft
Flowrate ....oovvvnrennnrsnnrssas 8.5900 cfs
STope . v i i 0.0100 ft/ft
Manning s N ...t risnanaeran 0.0130
Computed Results:
Depth ... i i i 1.0315 ft
- - P 1.7671 ft2
Wetted Area ........iveiiianninns 1.2957 ft2
wetted Perimeter ...vieaceeeesnee 2.9333 ft
Perimeter ....cieiiianiniaaniannn 4.7124 ft
VETOCTEY vvvvmernnnanevcanananns 6.6298 fps
Hydraulic Radius ......cvevnensnns 0.4417 ft
Percent FUlT ...viiiniinnnnnnanns 68.7656 %
Full flow Flowrate ......vvaeevn, 10.5043 cfs
Full flow velocity ..ovuveinnnnnns 5.9442 fps
. Critical Information
critical depth ........ ...t 1.1673 ft
critical sTope ....vvv i innninenns 0.0067 ft/ft
Critical velocity .......vvvnvvs. 5.6903 fps
Critical area ......cciiiiiniannnn 1.5096 ft2
critical Eerimeter .............. 3.1909 ft
critical hydraulic radius ....... 0.4731 ft
critical top width .............. 1.5000 ft
specific energy ....ovviienrnanan 1.7103 ft
Minimum energy .u.eeveeeeannoanns 1.7510 ft
Froude number ............c. .. ... 1.2670
Flow condition .......... Cereanan supercritical




24-INCH RCP @ 0.50%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .......citiirinninerannans Circular
solving for ......ciiiiiiiinerann Flowrate
Diameter ......cvvevivnnraiannans 24.0000 in
Depth . .ouiin it s s rans 24.0000 1n
T T 0.0050 ft/ft
MANNING 'S N .ivicennrrtannnnnnnn 0.0130
computed Results:
FIOWrate «vvuunrnnnnnnonennnnsans 15.9965 cfs
APCA v vvvirerineereastansssnnsnns 3.1416 ft2
wertted Area ........ciiienirenaan 3.1416 ft2
wetted Perimeter ........veenensn 75.3982 1in
Perimeter .......iciviiiniiianans 75.3982 in
VEToCTLY cvveverrneceiianviaarans 5.0918 fps
Hydraulic Radius ....uvvvivinnrnnn 6.0000 1in
Percent FUT]l ...vieveurnnnnnnsans 100,0000 %
Full flow Flowrate .......cvcvus 15.9965 cfs
Full flow velocity cviivninnnenas 5.0918 fps
] critical Information .
critical depth .........ccivvuens 21.5936 1in
Critical slope ........vvvvinnnn. 0.0067 ft/ft
critical velocity ... iviunnvnns 7.1408 fps
Critical area ..........vvunvuen 3.1697 ft2
Critical Eerimeter Crairaar e 56.8863 1in
Critical hydraulic radius ....... 8.0237 1in
critical top width .............. 24.0000 1in
specific energy ................. 2.6244 ft
Minimum energy .......ceeveeennens 2.6992 ft
Froude number ............ccccenn 0.8363
Flow condition .......cvivuniennsns Subcritical




24~INCH RCP @ 0.80%

MANNING PIPE CALCULATOR

Given Input Data:

Shape ......v0uv-..
solving for .......
Diameter ..........
Depth .............
Sslope ...vevnienann
Manhing's n .......

Computed Results:

Flowrate ......c...
AFCA v iievrnnnennns
wetted Area .......
wetted Perimeter ..
Perimeter .........
velocity ..........
Hydraulic Radius ..
percent Full ......

Full flow Flowrate
Full flow velocity

.............. Circular
.............. Flowrate
.............. 2.0000 ft
.............. 2.0000 ft
.............. 0.0080 ft/ft
.............. 0.0130

.............. 20.2341 cfs
.............. 3.1416 frx2
.............. 3.1416 ft2
.............. 6.2832 ft
.............. 6.2832 ft
.............. 6.4407 fps
.............. 0.5000 ft
.............. 100.0000 %
.............. 20.2341 cfs
.............. 6.4407 fps




24~-INCH RCP @ 1.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ....ciicinnencaannraaasnanns Circular
solving for ..ivviriiinniinrinnnas Flowrate
Diametelr .. v.veunaccnreeresnnanns 24.0000 1in
Depth ... it i i i 24.0000 in
STOPE v iei it 0.0100 ft/ft
MaNNING's N & vnneenrceranranranns 0.0130
Computed Results:
Flowrate .....evevncorrancannnass 22.6224 cfs
Y = 3.1416 ft2
Wetted Area ....v.iciurearerernnns 3.1416 ft2
wetted Perimeter .........cceeu.a. 75.3982 in
Perimeter .......cvieicencnnnnnnns 75.3982 1in
velocity cuveveiiiiiiiiiaaiaaan, 7.2009 fps
Hydraulic Radius .......cvinnann 6.0000 1in
Percent Full .......ciciivnnrnns 100.0000 2%
Full flow Flowrate .......veurvan 22.6224 cfs
Full flow velocity ....vvvununvnn 7.2009 fps




24-INCH RCP @ 1.23%
MANNING PIPE CALCULATOR
Given Input Data:

Shape (... ciiiiiiiiaiiainarnnnes Circular
Solving for ...t iiiieiiniiniinn, Flowrate
DiaMmeter v vttt innan o aannas 2.0000 ft
Depth ...t i 2.0000 ft
STOPE v iinernnrarrncrsonansnrcans 0.0123 ft/ft
ManNing's N c.ceienieiinansanns 0.0130
Computed Results:
[ T - T o < 25.0895 cfs
APBB 4 iviaeervranvsansansssnnsans 3.1416 ft2
Wetted Area .......c.cievianncins 3.1416 ft2
Wetted Perimeter ..........v.v0nn 6.2832 ft
Perimeter ......oceeeeeencviannnns 6.2832 ft
VETlOCTtY +vvvvnvnarnnsannannnenns 7.9862 fps
Hydraulic Radius ... covevevennn 0.5000 ft
parcent FUTl ... . 0iiiiinnnnnns 100.0000 %
Full flow Flowrate ....veeensvenn 25.0895 cfs
Full flow velocity .....ccovnnnnnn 7.9862 fps




24-INCH RCP @ 2.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... .. ciiiiiiiiiiniiiiaian Circular
solving for ... iiiiiiiiiiieannn Flowrate
Diameter ..ivviesvcernnnntrcnncnns 24,0000 in
37T ¢} o T 24.0000 in
STOPE tiveeiiiaiiiiiiiiiiniinaa 0.0200 ft/ft
MaNNTNG' 'S N tuiivrennnnnnnnsnanas 0.0130
Computed Results:
FIowrate «.vievinnncnnnemrrancnnn 31,9929 cfs
Y Y- 3.1416 ft2
Wetted Area ..vvirvrrirrernnrinsans 3.1416 ft2
Wetted Perimeter .......ccaeenuan 75.3982 1in
Perimeter ....ccoiecirernnnnnnnans 75.3982 1in
VeloCTihY viiiniaernrnnncannnsnnns 10.1837 fps
Hydraulic Radius ....evninnnnnen. 6.0000 in
Percent FUTT ... . ciirtiiianiaass 100.0000 %
Full flow Flowrate .............. 31,9929 cfs
Full flow veloCity ...vvvnivnannnn 10.1837 fps




24-INCH RCP @ 3.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .......iiiiiiatintinnnnsnna circular
solving for ..o niiminnnnnnnns Flowrate
DTameler +ivevernenmrnnnnnnrnnnns 24.0000 1in
DEPLR « v te ettt 24.0000 1in
L3 [ o 0.0300 ft/ft
Manning’'s N ..o nnnevnnananan 0.0130
computed Results:
Flowrate ...vevienrrrnnrnirnrsans 39.1831 cfs
1 = 3.1416 fr2
Wetted AFEa .....vvivmeenenanians 3.1416 ft2
Wetted Parimeter ........ccvueunn 75.3982 1in
Perimeter ... vveieeriiannrannnas 75.3982 1n
VEelOoCTtY s sanntannnnssnnns 12.4724 fps
Hydraulic Radius ................ 6.0000 1in
Percent FUTT +.evvennrnacrnrnnnns 100.0000 %
Full flow Flowrate .............. 39.1831 cfs
Full flow velocity ..ivvivvnnnsan 12.4724 fps




24-INCH RCP @ 4.00%
MANNING PIPE CALCULATOR

Given Input Data:

shape ... iev i Circular
solving for ....viiiiiiiniiianans Flowrate
Diameter ...vcceiernrrianiaaranna 24.0000 1in
T = 24.0000 1in
] 0.0400 ft/ft
ManNing s N v.oeerirernnnrnannsnnns 0.0130
Computed Results:
Flowrate ..o.iveierinenarnnennnnns 45,2448 cfs
Y- 3.1416 fr2
Wetted Area ................uintn 3.1416 ft2
wetted Perimeter ................ 75.3982 1in
Perimeter .. ..iveiiereerrinnanens 75.3982 1in
VEToCTLY svvivinnnecnnarinnnnnans 14.4019 fps
Hydraulic Radius ...vuverenvanans 6.0000 1in
Percent Full .......cviiiiairnicnas 100.0000 %
Full flow Flowrate .......ocvenans 45.2448 cfs
Full flow velocity .............. 14.4019 fps




24-INCH RCP @ 4.41%
MANNING PIPE CALCULATOR

Given Input Data:

shape .....oiiiiiiiiiii i Circular
solving for ... vriivnrnnnanann Flowrate
Diameter ....iiiiiriiiniruiranans 24.0000 1in
Depth ............ Cerareeraraaas 24.0000 in
5T0pe viviiiiiii i i e 0.0441 ft/ft
Manning's N ...t iiinnnnnonnrnn 0.0130
Computed Results:
Flowrate .......c.ciiieeeancennns 47.5070 cfs
o T 3.1416 ft2
Wetted Area ..... .. iivrineinianans 3.1416 ft2
wetted Perimeter ................ 75.3982 1in
Perimeter .....cvviiiiiiiinniienns 75.3982 in
VeloCTiLY v iveivnnnniiniaiinnnnnans 15.1220 fps
Hydraulic Radius .....ovvevnnnnns 6.0000 in
percent FUull ..........c0veunvnnn. 100.0000 %
| Full flow Flowrate .............. 47.5070 cfs
Full flow velocity ....vvuvnnrens 15.1220 fps




24-INCH RCP @ 5.00%
MANNING PIPE CALCULATOR

Given Input Data:

SNEAPE vt ivnriianrerirasna ey Circular
salving for ...... . .cuiiiiiinann, Flowrate
DTaAMEEEr & i v vnnuansnasnsnaarurns 24,0000 1in
Depth ... .. i it i 24.0000 in
STOpE t. ittt e e 0.0500 ft/ft
Manning's N ..vvevvvenncncrnaenan 0.0130
Computed Results:
Flowrate ....vvcvinmansnsnsnanns 50.5852 cfs
Y o = 3.1416 ft2
Wetted Area .....ccvviviennrcnnnnn 3.1416 ft2
wetted Perimeter ................ 75.3982 1in
PEriMELEr ..ot iriinrntirrnnsnnans 75.3982 n
Velocity «vveiinnniiiainn.n. 16.1018 fps
Hydraulic Radius ................ 6.0000 in
Percent FUll ......iiieiianenann. 100.0000 %
Full flow Flowrate ........vuvaus 50.5852 cfs
Full flow velocity v.vevvininanas 16.1018 fps




l

24-INCH RCP @ 6.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape (.. iivrvintnanannsraannnnan circular
solving for .....cireien i, Flowrate
[ 117N ot =] ol 24.0000 1in
3 =T ¢} ol T 24,0000 1in
£ 1Y o1 0.0600 ft/ft
MaNNing's N c.vveivvennnensnnsnns 0.0130
Computed Results:
FIOWrate ..ivvvenncnnnnneanrnnnss 55.4133 cfs
APBA . .vueiiernanastrnnnannsstanes 3.1416 ft2
Wetted Area ...vvernernanrnrrnans 3.1416 ft2
wetted Perimeter .......c.ieuieeen 75.3982 1in
Perimeter ...ivvirernsrnanrarnnss 75.3982 in
VeloCTtyY «vverinviariiiniiiannans 17.6386 fps
Hydraulic Radius ................ 6.0000 in
Percent FUll ... cviiivieninnnnne 100.0000 %
Full flow Flowrate .............. 55.4133 cfs
Full flow velocity ......... .. ... 17.6386 fps




24-INCH RCP @ 6.09%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .....cvieiinrnncnncannaunrnns Circular
soTving for ... ieinnnann Flowrate
Diameter .....veveineiartinaaaan 24.0000 in
Depth .. iivi it e 24.0000 1in
STOPE ivrvnrvrrariai e iiaas 0.0609 ft/ft
MaNRing's N vevuevnneeesornrnnans 0.0130
Computed Results:
FIOWrate ...vivevrnnrrnnnrenneans 55.8274 cfs
YN =T S frcanraans 3.1416 ft2
Wetted Area .......oevivecrannnns 3.1416 ft2
wetted Perimeter ........cviveunnn 75.3982 1in
Perimeter ... i iiiiiannannnan- 75.3982 in
VeloCity +.ovrrnnriniannaninnnns 17.7704 fps
Hydraulic Radius .......ccieeuunnn 6.0000 in
Parcent FUTl ... vt ninianns 100.0000 %
Full flow Flowrate ......vvuvumus 55.8274 cfs
Full flow velocity ....ovvnvunnnns 17.7704 fps




24~INCH RCP @ 6.63%

_ MANNING PIPE CALCULATOR
Given Input Data:

o] (1= T Circular
Ssolving for ........c.iiiiinnnnns Flowrate
Diameter ........civiiinviiananens 24.0000 in
1T ) of £ T 24,0000 1in
STOPe . i e e e 0.0663 ft/ft
Manning' s N ... ieiierenna 0.0130
Computed Results:
Flowrate .......c.vivevnnerennans 58.2499 cfs
Y -V 3.1416 ft2
Wetted Area ..........cviuvnnnnnn 3.1416 ft2
wetted Perimeter ......cicvaieinns 75.3982 1in
Perimeter ...........ciiiuvinnns, 75.3982 1in
VETOCTEY vvvvinvvrennnnnrrnrnnnns 18.5415 fps
Hydraulic Radius ......vvvunnnrnns 6.0000 in
Percent Full .............cc.c... 100.0000 %
Full flow Flowrate .............. 58.2499 cfs
Full flow velocity .............. 18.5415 fps
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Given Input Data:

30-INCH RCP @ 0.40%
MANNING PIPE CALCULATOR

Shape .......... Ceeearaerraraaaans Circular
solving for .......c.iiiiniinnnn Flowrate
Diameter ...vierirvnnncsonrannanss 2.5000 ft
3= o o 2.5000 ft
S o o 0.0040 ft/ft
MAMNiNGg s N vveeivnnnnernnnnnnvn 0.0130
Computed Results:
Flowrate .............. Fereannann 25.9415 cfs
A8 tiveniurccnsnnassnrennnnnnns 4.9087 fr2
wetted Area ......vciieicniinienn 4.9087 ft2
Wetted Perimeter .........ivvavunn 7.8540 ft
PErImMELer &ttt 7.8540 ft
VElOCILY . curnenninnncnnnanannns 5.2848 fps
Hydraulic Radius ........cvnuvoenn 0.6250 ft
Percent FUll ..ovvinnnnrnnnnnnnes 100.0000 %
Full flow Flowrate .............. 25.9415 cfs
Full flow velocity ..civvnvuviasn 5.2848 fps

Critical Information

Critical depth .................. 2.1535 ft
Critical sTope .......ccvivivuinn 0.0060 ft/ft
critical velocity ......cvcvvens 7.7882 fps
Critical area ......veivennnenans 4.7131 fr2
Critical ﬁerimetgr Chessraanaiaas 5.7340 ft
critical hydraulic radius ....... 0.8220 ft
critical top width .............. 2.5000 ft
Specific energy .....cicvineusuan 3.1726 ft
Minimum energy vuvveeseeransannns 3.2302 ft
Froude number ........cvvnvurnans 0.7764
Flow condition .................. Subcritical




30-INCH RCP @ 0.50%
MANNING PIPE CALCULATOR

Given Input Data:

SHaPE +vivierirnnrnnrnantanrsanns Circular
solving for ... ..o Flowrate
Diameter ... .iiiieaiie i 30.0000 in
37T o 30.0000 1in
slope .. .iviiiiii it e 0.0050 fe/ft
Manning's N ...eviernnnnnrnesnnns 0.0130
computed Results:
Flowrate ....oriiiiieiianrannnnns 29.0035 cfs
AFBA . viitiiiensnneranaanraannnns 4,9087 ft2
Wetted Area ...uvieieiinnnnennns 4.9087 ft2
Wetted Perimeter ................ 94.2478 1in
Perimeter .........civenvenacnnan 94.2478 in
velocity .......coviniaiiaa, 5.9085 fps
Hydraulic Radius .....c.vivnennn. 7.5000 in
Percent FUull .....c.iirirenernnas 100.0000 %
Full flow Flowrate ......«cv0vvans 29.0035 cfs
Full flow velocity «.vvovvuivannnns 5.9085 fps
critical Information
critical depth .................. 27.5888 in
Critical slope ............ovutt 0.0063 ftr/ft
Critical velocity .............t. 8.0833 fps
Critical area ...vvvvevvennnronns 5.0770 ft2
critical ﬁerimeter .............. 72.3014 qin
Ccritical hydraulic radius ....... 10.1117 1in
Critical top width .............. 30.0000 1in
Specific energy .....cvvvernanaess 3.3408 ft
MINIMUM ENEFTY +vvenrnnnrnnnnnnes 3.4486 ft
Froude number .........civvinvenn 0.8680
Flow condition ......civvinnnnnns Subcritical




30-INCH RCP @ 1.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape . .uiniiirranrrnnriaraanaras Circular
SOTVING TOr tunievrrinrrennnsenns Flowrate
DIameter . ..iiviivivrnntransannans 30.0000 1in
0 Y+ 1 of o 30.0000 ¢in
STOPE tiiiiiia it i e e 0.0100 ft/ft
Manning's N ....einnenennnrnnns 0.0130
Computed Results:
FIOWrate «.vvuvnenrnrannnecnnnnns 41.0171 cfs
N = - 4.9087 ft2
Wetted Area ........c..ieivivnann 4.9087 ft2
wetted Perimeter ......ccivecnuns 94,2478 1in
PEriMmeLer ... vivuivennranrensrnsnan 94,2478 1in
V2B e Yot o 8.3559 fps
Hydraulic Radius ..........cunun. 7.5000 1in
Percent Full .......cvviniianinns 100.,0000 %
Full flow Flowrate .............. 41.0171 cfs
Full flow velocity .........vcnn- 8.3559 fps




30~INCH RCP @ 1.153%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .....vvvnirnvnasrairinnanes Circular
solving for ........iiiieiinnann. Flowrate
Diameter ......c.iviieiiniranaans 30.0000 tin
172 o of o 30.0000 1in
STOPE v anrtnnnennnarcsnnans 0.0115 ft/ft
MANNTNG'S M vrve e mremremcacens 0.0130
Computed Results:
FIOWrate . .uvuiivennrnennsnnnssnes 43.9860 cfs
ATEBB 4 vvnnvnernnnaceacenneanenans 4.9087 ft2
Wetted Area .....oecvecvenrnnnnn. 4,9087 ft2
Wetted Perimeter ......cvvuveaans 94.2478 1in
Perimeter ......ceercrennnncnnnns 94.2478 1in
velocTty +ovvinvininneinananan, 8.9608 fps
Hydraulic Radius ....vvvvvrrarnan 7.5000 in
Percent FUTl .. v vurinrnnnnnnannn. 100.0000 %
Full flow Flowrate .............. 43.9860 cfs
Full flow velocity ....vevvuinnnn 8.9608 fps




30-INCH RCP @ 2.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape ... ittt iiar i anniuans Circular
solving for .......cieiiiiiiinann Flowrate
Diameter .....veiireinarinninanas 30.0000 1in
3710 o 30.0000 1in
L K o T 0.0200 ft/ft
Manhing's N ...oieriievencnnnnrians 0.0130
computed Results:
Flowrate ....civiiervnnersnnnnvas 58.0070 cfs
N T 4,9087 ft2
Wetted Area .................... 4.9087 ft2
Wetted Perimeter .............cus 94.2478 1in
Perimeter .....vviiiieronnnronnan 94.2478 1in
VETOCTLY v.venrierninrnennnnnnns 11.8171 fps
Hydraulic Radius ................ 7.5000 ¢n
Percent FUll ... iiiinnnancanen 100.0000 %
Full flow Flowrate .............. 58.0070 cfs
Full flow velocity ....ciivnianan. 11.8171 fps




\

30-INCH RCP @ 3.00%
MANNING PIPE CALCULATOR

Given Input Data:

SHAPE tvvvvrrir i i i Circular
solving for ... ieiiiniauanus Flowrate
Diameter ......ccivcvnnvasassnsins 30,0000 1in
Depth ... .o it i 30.0000 in
STOPe t.iiiiiiie i 0.0300 ft/ft
ManNing's N ..uuvnesiinrnncnncnns 0.0130
Computed Results:
FIOWFaLe vuvevnnvarnnannnennsnsns 71.0438 cfs
APBE v vvnrnrorenscanamneeensnnnns 4.9087 ft2
Wetted Area ......viivvansannnnns 4.9087 ft2
wetted Perimeter ......c.oveunen. 94,2478 in
Perimeter (visimanesencasassnnnas 94.2478 1in
VeloCTty “iviieiininnn e e 14,4729 fps
Hydraulic Radius ......ccvuivuannn 7.5000 1in
Percent FUll ......ccivinrnnrnnnn 100.0000 %
Full flow Flowrate ......cceunvus- 71.0438 cfs
Full flow velocity ....vvvvvunnns 14.4729 fps




30~INCH RCP @ 4.00%
MANNING PIPE CALCULATOR

Given Input Data:

ShapPe ....ciiiiiurianeriarantnnran Circular
solving for ....c.eiciiiiiiiianan Flowrate
DTaMELer v v rnvnenrnannacssans 30.0000 in
Depth . ...t anninnnnrss 30.0000 in
STOPE tvivrirnnrnncrnnrnarnacnnnns 0.0400 ft/ft
Manning's N .....iveveeiiavnunnna 0.0130
Computed Results:
Flowrate ....cicinnesrnnrnnnncnns 82.0343 cfs
AFBA o eiiirenrnnsanaseiarannarsna 4,9087 ft2
wetted Area ......viveirininiinana 4,9087 ft2
wetted Perimeter ,........ccvunnn 94,2478 1in
Perimeter ....ciineiinunnrannnnns 94.2478 in
VEIOCTEY - ierininicncinvrrnasannn 16.7119 fps
Hydraulic Radius ....vvvuvananvan 7.5000 1n
Percent FUll ..oiieiiiiniiinnrens 100.0000 %
Full flow Flowrate ...........-.. 82.0343 cfs
Full flow velocity .......cvuinvn. 16.7119 fps




30-INCH RCP @ 4.20%
MANNING PIPE CALCULATOR
Given Input Data:

Shape +iuvvrivriennrnrserrsrrsannns Circular
Solving for ............... ..., Flowrate
Diameter .....ceieeiriannnnnanaas 30.0000 in
1= o 3 o ¢ 30.0000 in
5 oY = 0.0420 fe/ft
MaNNing' s N .vvverrennrnrnnnannes 0.0130
Computed Results: -
FloWraLe .....iieiiirsionacirnnas 84.0601 cfs
N =Y 4.9087 fr2
Wetted Area .............. ..., 4,9087 ft2
Wetted Perimeter ................ 94.2478 1in
Perimeter ...iievcenunnnnnnnnauns 94,2478 1in
VETOCTEY tiivivavnantnnsrinnnsnns 17.1246 fps
Hydraulic Radius .........ccecuns 7.5000 in
Percent Full .................... 100.0000 %
Full flow Flowrate ....vvevcnunns 84.0601 cfs
Full flow velocity .............. 17.1246 fps




30-INCH RCP @ 5.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape tvuiiriiiirirnnninarrarnanans Circular
solving for ....civiiiiiiiiinnnnn Flowrate
Diameter ... cveecencarnraaraananns 30.0000 in
DEPER vttt evanirnaneaneeeanens 30.0000 1n
STOPe L. i e 0.0500 ft/ft
MaNNING 'S N vuverrnnrrancannnnsnas 0.0130
Computed Results:
Flowrate .......ccvvevvaniasvinns 91,7171 cfs
Y = 4.9087 ft2
Wetted Area ... vt iiiiiniennaaas 4.9087 ft2
wetted Perimeter ................ 94,2478 1in
Perimeter .......ciiiniiiiinianas 94,2478 1in
Velocity .o iiniiarianarianansan 18.6845 fps
Hydraulic Radius ................ 7.5000 1in
Percent FUll ......civiiennnevnnns 100.0000 %
Full flow Flowrate ......cccvuun 91.7171 cfs
Full flow velocity .evvvvrvvnanss 18.6845 fps




30-INCH RCP @ 6.00%
MANNING PIPE CALCULATOR

Given Input Data:

Shape .vivvivnrrnrnnrrnrrsrnnranna Circular
Solving for ...iiiiiininiinnnnans Flowrate
DI aAMeEEr v it i i i st v enncannn e 30.0000 in
7= o o £ 30.0000 in
STOPE v evivnnrnnesaneamrnnnnensn 0.0600 ft/ft
Manning's n .......cociereernena. 0.0130
Computed Results:
Flowrate ...uueeir e iiannsnnenns 100.4711 cfs
Y ol =T 4,9087 ft2
Wetted Area ...cviiverinrernanennn 4.9087 ft2
wetted Perimeter .....ocevcnansns 94.2478 1in
02T i 1110 o =) S 94.2478 1in
velocity ..vuivrinnnnnniiiian.. 20.4678 fps
Hydraulic Radius .......eeunvueunn 7.5000 1in
Percent Full ......ooviiinrenvinrns 100.0000 %
Full flow Flowrate ......ceoeusns 100.4711 cfs
Full flow velocity ...ivvivivnrnnn 20.4678 fps
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On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/S1)
D = Depth in feet
Q= @ZD%S % S = Longitudinal slope
N N = Roughness coefficicnt at constant
0.016 (value for concrete and asphalt)

=

(Modified Manning Equation)

CB-1
S5-Year 100-Year

Depth of flow in feet (D): l 0.162 0.287 l

Transverse Slope in ft./f. (St): l 0.020 } 0.020 ]

Longitudinal Slope in ft./ft. (S.): l 0.060 [ 0.060 ]
: . 0.016 0.016 0.016

Roughness cocfficient (N): (value for concrete or (value for concrete or (value for concrete or
asphalt) asphalt) asphalt)
Total flow in cfs (Q): 3.34 15.38

|
ki
1]

Spread of flow in feet: 8.10 14.35

3295
Catalog numbers and grate types that have K-charts: l —ﬂ
Grate Coefficient from K-chart (K): ; 30.75 l 30.75 l
Grate capacity in cfs: ] 1.48 ] 3.84 !
(Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/8r)
o ol D = Depth in feet
EABICRN S = Longitudinal slope
N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

q- 056

(Modified Manning Equation)

CB-2

5-Year 100-Year
Depth of flow in feet (D). 0.159 0.247

Transverse Slope in ft./ft. (S1): 0.020
Longitudinal Slope in ft./ft. (So): 0.060

0.020

1

0.080

e

]
I

: . 0.016 0.016 0.016
Roughness coefficient (N): (value for concrete or (value for conerete or (value for concrete or

asphalt) asphalt) asphalt)
l Total flow in cfs (Q): 3.47 10.33

Spread of flow in feet: 7.95 12.35

1
1
1]

3295 ;
Catalog numbers and grate types that have K-charts: I -ﬂ

Grate Coefficient from K-chart (K): | 3075 | 3075 '[
Grate capacity in cfs: ] 1435 ‘ 1 2.990 ]

(F low captured) (Flow captured) -(Flow captured): -

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfcg.com.




On Grade Flow in Triangular Gutter Sections

o

Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/81)
D = Depth in feet
Q= @ZD%S % S = Longitudinal slope
N N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

ees |
Pa

(Modified Manning Equartion)

CB-3
5-Year 100~Year

Depth of flow in feet (D): ] 0.189 ! 0.312 l

Transverse Slope in f./ft. (S): ] 0.020 ] 0.020 l

Longitudinal Slope in ft./ft. (S.): ] 0.060 ] 0.060 |
: . 0.016 0.016 0.016

Roughness coefficient (N): (value for concrete or (value for concrete or (vaiue for concrete or

asphalt) asphalt) asphalt)

Total flow in ofs (Q): 5.03 19.14

Spread of flow in feet: 9.45

1
1
11

{ 15.60

3295
Catalog numbers and grate tvpes that have K-charts: | l]

Grate Coefficient from K-chart (K): ] 30.75 ] 30.75 I
Grate capacity in cfs: 1 1.914 ] 4.413 [

(Flow captured) {Flow captured) (Flow captured)

For additionat information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




(Madified Marnning Equation)

Where..
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/S+)
D = Depth in feet
Q= D_SE ZD%S % S = Longitudinal slope
N N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

On Grade Flow in Triangular Gutter Sections

CB4
S-Year 100-Year
Depth of flow in feet (D): 0.105 0.159
Transverse Slope in ft./ft. (Sq): ] 0.020 ] 0.020
Longitudinal Slope in ft./ft. (S.): ] 0.060 ] 0.060
. ) 0.016 0.016
Roughness coefficient (N): {value for concrete or (value for concrete or
asphait) asphalt)
Total flow in ofs (Q): ] 1.05 I 3.7
Spread of flow in feet: ] 5.25 ] 7.95

Grate Coefficient from K-chart (K): ] 30.75

Grate capacity in cfs: ] 0.719

{Flow captured)

our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.

3295
Catalog numbers and grate types that have K-charts: '

{Flow captured)

For additional information regarding Neenah Inlst Grate Capacities, please contact

. 30,75
] 1.436

i

0.016
(value for concrete or
asphalt)

|1

e
o

{Flow captured)




On Grade Flow in Triangular Gutter Sections

* 1 Where...
jD_ : z Q = Channel flow in CFS (calculated)

Z. = Reciprocal of transverse slope (1/58¢)
D = Depth in feet
0.8 ZD%S bt S = Longitudinal stope
N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

Q=
(Modified Manning Equation)

CB-5
S5-Year 100-Year
Depth of flow in feet (D): l 0.160 ] 0.243

Transverse Slope in ft./fi. (Sq): ] 0.020 ] 0.020 {

Longitudinal Slope in ft./ft. (Sp): [_6.-006 ] 0.008 ]
; . 0.016 0.016 0.016

Roughness cocfficient (N) {value for concrete or (value for concrete or (value for concrete or

asphalt) asphalt) asphalt)

Total flow in ¢fs (Q}: ] 1.03 3.12
Spread of flow in feet: ] 8.00 1215

k
|

3295
Catalog numbers and grate types that have K-charts: I _'_J

Grate Coefficient from K-chart (K): l 13 W__ i-__
Grate capacity in cfs: 0.613 ] 1.230 r o

(Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfca.com.




On Grade Flow in Triangular Gutter Sections

I
f‘ 7 Where...
i z Q = Channetl flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/S1)

D = Depth in feet
Q= EZD%S Lt S = Longitudinal slope
N N = Roughness coefficient at constant

(Modified Manning Equation) 0.016 (value for concrete and asphalt)

CB-6
5-Year 100-Year

Depth of flow in feet (D). I 0.175 | 0.266 ]

Transverse Slope in ft./ft. (St): ] 0.020 1 0.020 ]

Longitudinal Slope m ft./ft. (Su): ] 0.006 ] 0.008 !
; . 0.016 0.016 0.016

Roughness cocfficient (N): (value for concrete or (value for concrete or {value for concrete or
asphalt) asphalt) asphalt)
Total flow incfs (Q): | 12 [ 35

i
T

Spread of flow in feet: l 8.75 13.30

3295
Catalog numbers and grate types that have K-charts: l :—i

13

J——

Grate Coefficient from K-chart (K): ] 13

Grate capacity in cfs: ] 0.712 1.430

(Flow captured) (Flow captured) (Flow captured)

]
1

For additional information regarding Neengh Iniet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at gakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/S1)
%ol D = Depth in feet
AREEN S = Longitudinal slope
N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

- 056

{Modified Manning Equation)

CB-7

S-Year 100-Year
Depth of flow in feet (D): r0-115 0.175

Transverse Slope in ft./ft. (Sq): 0.020 | 0.020

i
1

kL
i

Longitudinal Slope in ft./ft. (S.): 0.060 0.060
‘ . 0.016 0.016 0.016
Roughness coefficient (N): {value for concrete or (value for conerete or (value for concrete or
asphalt) asphalt) asphall)
Total flow in cfs (Q): 2.40 8.93

8.75

ik
i
11

Spread of flow in feet: 5.75

. 3295 :
Catalog numbers and grate types that have K-charts: | :-|

Grate Coefficient from K-chart (K): 30.75 30.75

1.684

i

Lk
1

Grate capacity in cfs: 0.838

(Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Produgct Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/Sr)
%l D = Depth in feet
znhgkh S = Longitudinal slope
N = Roughness coefficient at constant
0.016 {value for concrete and asphalt)

0.56
S

(Modified Manning Equation)

CB-8
S5-Year 100-Year
Depth of flow in feet (D): I 0.101 I 0.153 ]
Transverse Slope in ft./ft. (S1): I 0.020 ; 0.020 I
Longitudinal Stope in ft./ft. (S.): l 0.040 I 0.040 I
. . 0.016 0.016 0.016
Roughness coefficient (N): (value for concrete or (value for concrete or {value for concrete or
asphalt) asphalt) asphalt)
Total flow in fs (Q): | 077 [234 ]""""‘
Spread of flow in feet: 1 506 ] 7.65 ]

3295 }
Catalog numbers and grate types that have K-charts: ‘ lj

Grate Coefficient from K-chart (K): I 26 I 26 rm
Grate capacity in cfs: ] 0.570 ] 1.138 i

{Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

¥ e
1 Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/5¢)
D = Depth in feet
8 1
Q= EfiZD"'g g% S = Longitudinal slope
N N == Roughness coefficient at constant
0.016 (value for concrete and asphalt)

o |
M

(Modified Manning Equation)

CB-9
5-Year 100-Year

Depth of flow in feet (D); ] 0.171 1 0.256

Transverse Slope in ft./fi. (S7): 1 0.020 i] 0.020

Longitudinal Slope in ft./ft. (S.): ] 0.040 ] 0.040
: . 0.016 0.016 0.016

Roughness coefficient (N) " {value for concrete or (value for concrete or {value for concrete or
asphalt) asphalt) asphalt)
Total flow in cfs (Q): 347 9.20

1
1]

12.80

i

Spread of flow in feet: 8.55

a5 w!
Catalog numbers and grate types that have K-charts: I 2 —-J
Grate Coefficient from K-chart (K): ] 26 1 26 l
Grate capacity in cfs: 1 1.370 2.684 ]
(Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

—»

Where...
Q@ = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/5r)
D = Depth in feet
0 =258 0%k $ = Longitudinal slope
N N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

4o

(Modified Manning Equation)

CB-12
S5-Year 100-Year

Depth of flow in feet (D): ] 0.119 ] 0.181 1

Transverse Slope in ft./ft. (Sq): 1 0.020 i 0.020 ‘

Longitudinal Slope in ft./ft. (S.): l 0.060 [ 0.060 ]
: : 0.016 0.016 0.016

Roughness coefficient (N): (value for concrete or (value for concrete or (value for concrete or
asphalt) ‘ asphalt) asphalt)
Total flow in cfs (Q): 1.48 | 447

9.05

i
A
1]

Spread of flow in feet: 5.95

3295
Catalog numbers and grate types that have K-charts: | :-J

Grate Coefficient from K-chart (K): 30.75 | 30.75
Grate capacity in cfs: ‘] 0.885 j 1.781 I

(Flow captured) (Flow captured) - {Flow. captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Praduct Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

k 4 Iy

* 1 Where...
j_ z Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/5;)

D = Depth in feet

8g 1
Q= @Zﬂ’g 5 # S = Longitudinal slope
N . N = Roughness coefficient at constant
(Modified Manning Fquation) 0.016 (value for concrete and asphalt)
CB-13
5-Year 100-Year
Depth of flow in feet (D): I 0.160 I 0.250
Transverse Slope in ft./ft. (S1): ] 0.020 ] 0.020 ]
Longitudinal Slope in ft./ft. (Sy): [ 0.080 ' [ 0080 |
: . 0.016 0.016 0.016
Roughness coefticient (N): (value for concrete or {value for concrete or {value for conerete or
asphalt) asphalt) asphalt)

Total flow in cfs (Q): ] 3.22 i 10.60 ]
Spread of flow in feet: ] 8.00 1 12,50 l

Catalog numbers and grate types that have K-charts: I 9298 :]

Grate Coetficient from K-chart (K): l 30.75 ] 075 I
Grate capacity in cfs: ] 1.450 { 3.051 ! '

(Flow captured) (Flow captured) {(Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Enginesr, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

+ Where...
i z Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/51)
9! D = Depth in feet
20538 % S = Longitudinal slope
N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

o058

(Madified Manning Equation)

CB-14

S-Year 100-Year
Depth of flow in feet (D): 0.097 0.146

Transverse Slope in ft./ft. (S+1): 0.020
Longitudinal Slope in fi./ft. (8.): 0.060

0.020

i

0.060

R

i
1

: ) 0.016 0.016 0.016
Roughness coefficient (N): (value [or concrete or (value for concrete or (value for concrete or

I asphalt) asphalt) asphalt)

]
|

Total flow in cfs (Q): | o84 > 54
Spread of flow in feet: 4.85

11

7.30

|

3295 ‘
Catalog numbers and grate tvpes that have K-charts: [ .-:J

Grate Coefficient from K-chart (K). ] 30.78 1 30.75 !
Grate capacity in cfs: [Toke30 . ] 1.245 1 |

(Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
Z = Reciprocal of transverse slope (1/S1)
D = Depth in feet
Q= -[:]'—E-EZD%S% S = Longitudinal slope
N N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

Modified Manning Equcation)

CB-15
5-Year 100-Year

Depth of flow in feet (D): ] 0.19:1 I 0.305 I

Transverse Slope in ft./ft. (St): I 0.020 l 0.020 ]

Longitudinal Slope in ft./ft. (Sp): l 0.050 l 0.050 ]
; . 0.016 0.016 0.016

Roughness coofficient (N): {value for concrete or {value for concrete or (value for concrete or
asphait) asphalt) asphalt)
Total flow in cfs (Q): 472 16.53

1
L
11

Spread of flow in feet: 9.55 | 15.25

3295 :
Catalog numbers and grate types that have K-charts: i -:J

Grate Coefficient from K-chart (K): ] 28 \ 28 {_"‘
Grate capacity incfs: ] 1.774 1 3.870 ]

(Flow captured) (Flow captured) (Flow captured)

For additional infarmation regarding Neenah Iniet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.




On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
7 = Reciprocal of transverse slope (1/51)
D = Depth in feet
Q= @ ZD%S % S = Longitudinal slope
N N == Roughness coefficient at constant

(Modified Manning Equation) 0.016 (value for concrete and asphalt)

CB-17

S5-Year 100-Year

Depth of flow in feet (D): 0.178 0.269
Transverse Slope in ft./ft. (S1): | 0.020
Longitudinal Slope in ft./f. (Sp): 0.008

ik
1

0.020

Rk

0.006

|

l 0.016 0.016 0.016
{value for concrete or (value for concrete or (value for concrete or
l asphalt) asphalt) asphalt)

Roughness coefficient (N):

Total flow in cfs (Q): 1.35 4.09

Spread of flow in feet: 8.90 13.45

ik
4
11

3205 ]
Catalog numbers and grate types that have K-charts: l :-1

Grate Coefficient from K-chart (K): [-1‘3_—.— ]—15“—‘“ r—-—m__.._.
: Grate capacity in cfs: W i—f;g-}_‘ , r——‘—‘“

(Flow captured) (Flow captured) (Flow captured)

For additional information regarding Neenah inlet Grate Capacities, please contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.
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SCS TR-55 Time of Concentration (T,) Computation

McCauley Ranch Estates
Pre-Developed Drainage Conditions
Basin PRE-1
Flow Type Segments
Sheet {overland) Flow 1
Surface Description open
Manning's roughness coefficient, n 0.03
Flow Length, L (ft) 6739
2-yr 24-hr rainfall, P, (in) 1.47
Upper Elevation (ft) 5840
Lower Elevation (ft) 4486
Land slope, s (fi/ft) 0.201
Land slope, s (%) 20.09
T, = 0.007 (aL)** _
P05 00 (minutes) 46.0

SCS TR-55 Curve Number Computation

McCauley Ranch Estates
Pre-Developed Draiange Conditions
Basin PRE-1
Basins | Area (sq ft) Area (acres) Soil Types CN Area*CN | CNyyerage
Onsite | 3554938.9 80.0 C 80 6400.0
Offsite | 4867934.0 113.5 D 85 9643 .4
Total | 8426758.2 193.5 16043.4 33




€00

_E0D
€00
] ¥ T e €00
9.0 009 69 £0°0
st6 FC0) €00
&0 [ 609 SS8TL or's £0°0
T s e ﬂ.m...u,mu.,m_.wm..mm...
L °L 1 A § “adorg 1 'L T “Treyurey ssougEnoy s 00> T "ON
Eud i o) S, Pae] Aaofap QSIMODIDIE N, Iua] Mol SN, JAARIL, oY Li-g 5 Supuely adoyg pre B Mofd uiseg]
ROQENUIIUO)) JO LY, MO0} PA1eUIIN0]) MOI[BYS MOLF (PUB[I2A0) 39348 2dL] mo1]

wonendmoy) uogeriuaduo) JO JWNY, SS-UL SIS
saje)sT Youey AMeIN




AZA

Tl SLT orE
L 98 5] 050 R0 L1 00

€91 ) 60°¢ 379

Al 953 orE B 1 oLl €00 W00 09T

93 gl 090 BEC LT £0°0 100 005

{Sayrpm) (%) (s} RSO0 wAn ()
s A § "adojg 1 % T4 ‘rEymey ssoa@nong s BO0ES 1 oN
Ly pRRpoR) L RABIL Apo0pA SSMOOISTEAL | BT Mopg s peet] | MOHT AT s, Juptuz adojg pey YIEEYT MORT mseg
G0NEHLIINOY) JO IWL], MO PARITIIUO)) MO[[EYS MOpJ (PUBLRAQ) 3998 adif solq

p.uo) uoyeyndimo) UORELIIUIINOY) JO SWLY, SS-HL. SOS
saje)sHy gouey Adne)OA

L




Job File: C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Rain Dir: C:\HAESTAD\PPKW\RAINFALL\

May 24, 2005

TEC Engineering Consultants
McCauley Ranch Estates
Pre-Developed Drainage Conditions

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 10:58:38 Date: 05-24-2005
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Type.... Executive Summary (Nodes) Page 1.01
Name.... Watershed Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Pre..5

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = MCCAULEY.RNQ McCauley

Storm Tag Name = Pre..5
Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typell 24hr
Storm Frequency =5 yr
Total Rainfall Depth= 1.8900 "in
Duration Multiplier = 1
Resulting Duration = 1440.00 min
Resulting Start Time= .00 min Step= 6.00 min End= 1440.00 min
HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. min ctfs ft
Qutfall OUT-1 T 10.015 742.00 70.99
PRE-1 AREA 10.015 742.00 70.99

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 10:58:38 Date: 05-24-2005




Type.... Executive Summary (Nodes) Page 1.02
Name.... Watershed Event: 100 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCHA\DEVELOPED DRAINAGE CONDITION.PPW
S5torm... TypeIl 24hr Tag: Prel0Q

NETWORK SUMMARY -- NODES
{(Trun.= HYG Truncation: Blank=None: L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm Fite,ID = MCCAULEY.RNQ McCauley

Storm Tag Name = PrelQ0

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typell 24hr
Storm Frequency = 100 yr

Total Rainfall Depth= 3.4700 in

Duration Multiplier = 1

Resulting Duration = 1440.00 min

Resulting Start Time= .00 min Step= 6.00 min End= 1440.00 min

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. min cfs ft
Outfall OUT-1 JcT 29.584 742.00 225.42
PRE-1 AREA 29.564 742.00 225.42

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 10:58:38 Date: 05-24-2005



Type.... Design Storms

Name. ... McCauley
File....
Title... May 24, 2005

TEC Engineerin

McCauley Ranch

Pre-Developed
DESIGN

Design Storm File,ID =

Storm Tag Name =

C:\HAESTAD\PPKWARAINFALL\MCCAULEY .RNQ

g Consultants
Estates

Drainage Conditions
STORMS SUMMARY

MCCAULEY.RNQ McCautey

Preld0l

Data Type, File, ID =
Storm Frequency =
Total Rainfall Depth=
Duration Multiplier =
Resulting Duration =
Resulting Start Time=

Storm Tag Name =

Synthetic Storm
100 yr

3.4700 1in

1

1440.00 min

.00 min Step= 6.00 min

SCSTYPES.RNF

End=

Data Type., File, ID
Storm Frequency
Total Rainfall Depth
Duration Mutltiplier
Resulting Duration
Resulting Start Time=

B H D IN

521A01006A85 Thi
7.0 (312)

S/N:
PondPack Ver:

Synthetic Storm SCSTYPES.RNF
5 yr
1.8%00 1in
1
1440.00 min

.00 min Step= 6.00 min End=

el Engineering Consultants
Compute Time: 10:58:38

Page 2.01
Typell 24hr
1440.00 min
Typell 24hr
1440.00 min
Date: 05-24-2005



Type. ...
Name. ...
File....
Storm. ..

S5CS Unit Hyd. Summary Page 3.01
PRE-1 Tag: Pre..5 Event: 5 yr
C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
TypeIl 24hr  Tag: Pre..5

SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 in
Rain Dir C:AHAESTAD\PPKWARAINFALLN

Rain File -ID SCSTYPES.RNF -~ TypelIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCH\
HYG File - ID - PRE-1 Pre..5
Tc 46.00 min

Drainage Area 193.500 acres Runoff CN= 83

Computaticnal Time Increment =
Computed Peak Time = 742.13 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated OQutput = 742.00 min

Peak Flow, Interpolated Output 70.99 cfs
DRAINAGE AREA
ID:None Selected
() = a3
Area = 193,500 acres
S = 2.0482 1in
0.25 = L4096 1in
Cumulative Runoff
.6211 Hin
10.015 ac-ft
HYG Volume. .. 10.015 ac-ft (area under HYG curve)

#xxxx |INIT HYDROGRAPH PARAMETERS *#**#

Time Concentration, Tc
Computational Incr, Tm

46 000 min (ID: None Selected)}
6.133 min = 0.20000 Tp

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
L7491 (also, K = 2/7(1+(Tr/Tp))

1

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp =  285.97 cfs
Unit peak time Tp = 30.667 min
Unit receding limb, Tr = 122.667 min
Total unit time, Th = 153.333 min

S/N: 521A01006A85  Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 10:58:38 Date: 05-24-2005



Appendix A A-1

Index of Starting Page Numbers for ID Names

PRE-1 Pre..5... 3.01

Watershed Pre..5... 1.01, 1.02

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312} Compute Time: 10:58:38 Date: 05-24-2005
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Rain Dir: C:\HAESTAD\PPKWA\RAINFALL\

May 24, 2005

TEC Engineering Consultants
McCauley Ranch Estates
Developed Drainage Conditions
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Type.... Executive Summary (Nodes) Page 1.01
Name.... Watershed Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... TypelIl 24hr Tag: Dev..5
NETWORK SUMMARY -- NODES
{Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = MCCAULEY.RNQ McCauley

Storm Tag Name = Dev..5

Data Type, File, ID Synthetic Storm SCSTYPES.RNF Typell 24hr

Storm Frequency
Total Rainfall Depth
Duration Multiplier
Resulting Duration

Resulting Start Time= .00 min . Step= 6.00 min

Qutfall DEV-16 QUT
Qutfall DEV-17 OUT

Qutfall DEV-18 OQUT
DEV-19
Qutfall DEV-19 OUT
DEV-2
Qutfall DEV-2 OUT
DEV-20
Outfall DEV-20 OUT
DEV-21
DEV-21
DEV-22
DEV-22
DEV-23
DEV-23

=5 yr
= 1.8900 in
= 1
= 1440.00 min
HYG Vol
Type ac-ft
JCT .163
AREA .1863
AREA .154
JCT .154
AREA .189
JCT .189
ICT .183
AREA .183
AREA .088
ICT .088
T .064
AREA .064
AREA 013
JICT .013
AREA .349
JCT .349
AREA .253
ICT .253
AREA .085
JCT .085
AREA .231
JCT .231
AREA .092
JCT .092
AREA .028
ICT .028
AREA .208
JCT .208
AREA .190
JCT .190
JCT .203
AREA .203

Qpea
min

721.
721.
721.
721.
720.
720.
720.
720.
720.
720.
721.
721.
722.
722.

S/N: 521A01006A85 Thiel Engineering Censultants

PondPack Ver: 7.0 (312)
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Type.... Executive Summary (Nodes) Page 1.02
Name.... Watershed Event: 5 yr
Eile.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELQPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr

DEV-24
gutfall DEV-24 QUT
DEV-25
OQutfall DEV-25 OUT
DEV-26
Qutfall DEV-26 OUT
DEV-27
OQutfall DEV-27 QUT
DEV-3
DEV-3
DEV-4
DEV-4
DEV-5
DEV-5
DEV-6
DEV-6
DEV-7
DEV-7
DEV-8
DEV-8
DEV-9
DEV-9
Qutfall DITCH

| N W W T W W W
[
L o~lMunEawN

1

OPEN-1
OPEN-2
OPEN-2
OPEN-3
OPEN-3
OPEN-4
Qutfall OPEN-4 OUT
OPEN-5

Tag: Dev..5b

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=lLeft & Rt)

Typea
AREA
JcT
AREA
ICT
AREA
JCT
AREA
T
ACT
AREA
AREA
JcT
AREA
1CT
JCT
AREA
JcT
AREA
JCT
AREA
AREA
ICT
1CT
JCT
T
ICT
JcT
JCT
T
AT
JCT
1T
JCT
JcT
1T
AREA
AREA
JCT
AREA
JIcT
AREA
JCT
AREA

HYG Vol
ac-Tt

e
B
0
I

036

Trun.

Qpea
min

720.
720.
720.
720,
720.
732.
720.
724,
720.
721.
721.
721.
721.
720.
721.
722.
722,
723.
720.
720.
720.
720.
720.
720.
720.
720.

S/N: 521A01006A85 Thiel Engineering Consultants
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Type.... Executive Summary (Nodes) Page 1.03
Name.... Watershed Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None: L=Left; R=Rt; LR=Left & Rt)

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. min ctfs ft
Qutfall OPEN-5 QUT JCT .036 720.00 .58
Qutfall OUTLET-#1 T .366 722.00 5.88
Outfall OQUTLET-#2 IcT .601 722.00 9.43
Dutfall OUTLET-#3 1T 1.695 725.00 26.72
POST OFFISTE AREA 6.666 732.00 63,93

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type....

Name.... Watershed

File....

Storm... Typell 24hr

DEFAULT Design Storm File,ID = MCCAULEY.RNQ McCauley

Storm Tag Name

Data Type, File, ID
Storm Frequency

Total Rainfall Depth

Duration Multiplier
Resulting Duration

Resulting Start Time= .00 min

Cutfall
Qutfall
Cutfall
Ooutfall
Quttall

OQutfall

S/N:

DEV-16 QUT

DEV-17 OUT
DEV-18
DEV-18 OUT
DEV-19
DEV-19 OUT
DEV-2
DEV-2 OUT
DEV-20
DEV-20 OUT
DEV-21
DEV-21
DEV-22
DEV-22
DEV-23
DEV-23

Executive Summary (Nodes)

Tag: Dev1QO

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=lLeft; R=Rt: LR=Left & Rt)

= Dev100
= Synthetic Storm
= 100 yr
= 3.4700 1in
= 1
= 1440.00 min
Step= 6.00 min
HYG Vol
Type ac-ft Trun.
JCT 481
AREA .481
AREA 455
JCT 455
AREA .526
T .526
JcT .541
AREA .541
AREA .261
ICT .261
JCT .189
AREA .189
AREA .040
JCT .040
AREA .970
JCT .970
AREA .746
JCT .746
AREA .252
IcT .252
AREA .683
ICT .683
AREA .272
JCT .272
AREA .080
JCT .080
AREA .579
ICT .579
AREA .561
T .56l
JCT .599
AREA .599

SCSTYPES.RNF

Qpeak
min

720.00
720.00
720.00
722.00
722.00
720.00
720.00
719.00
719.00
721.00
721.00
723.00
723.00
720.00
720.00
720.00
720.00
720.00
720.00
719.00
71%.00
720.00
720.00
720.00
720.00
721.00
721.00

521A01006A85 Thiel Engineering Consultants
PondPack ver: 7.0 (312)
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11:38:39%
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Type.... Executive Summary (Nodes) Page 1.05
l Name.... Watershed Event: 100 yr
File.... C:\HAESTAD\FPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Devl100
I NETWORK SUMMARY -- NODES |
{Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)
I HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. min cfs ft
DEV-24 AREA .150 720.00 2.46
l OQutfall DEV-24 oUT JCT .150 720.00 2.46
DEV-25 AREA . 260 719.00 4.26
Qutfall DEV-25 OUT ICT . 260 719.00 4.26
DEV-26 AREA .132 718.00 1.91
. Cutfall DEV-26 QUT 1T .132 718.00 1.91
DEV-27 AREA .156 718.00 2.26
gutfall DEV-27 OUT ICT .156 718.00 2.26
l DEV-3 JCT .154 720.00 2.54
DEV-3 AREA .154 720.00 2.54
DEV-4 AREA .338 720.00 5.55
DEV-4 JCT .338 720.00 5.55
l DEV-5 AREA .108 720.00 1.78
DEV-5 ICT .108 720.00 1.78
DEV-6 JCT .561 720.00 9.20
| DEV-6 AREA .561 720.00 9.20
DEV-7 JcT .142 720.00 2,34
DEV-7 AREA .142 720.00 2.34
DEV-8 JCT .073 720.00 1.21
l DEV-8 AREA .073 720.00 1.21
DEV-9 AREA .192 720.00 3.17
DEV-9 ICT .192 720.00 3.17
Qutfall DITCH T 19.514 731.00 189.83
l J=1 JCT .579 720,00 9.48
J-10 T 4.842 723.00 77.51
-11 ICT 1.861 720.00 30.47
1-12 JcT 2.312 721.00 37.46
l i-2 JCT 1.738 720.00 27 .83
J-3 JCT .636 720.00 10.45
1-4 JcT 1.082 720.00 17.75
l 3-5 JCT 1703 720.00 11.54
-6 JCT .776 721.00 12.73
1-7 T 1.302 721.00 21.18
J1-8 T 3.613 722.00 58.64
' J-9 ICT 4.261 722.00 68.76
OPEN-1 AREA .972 720.00 15.92
OPEN-2 AREA . 844 720.00 13.82
QPEN-2 JCT .844 730.00 13.82
OPEN-3 AREA 1.017 720.00 16.65
OPEN-3 ile) 1.017 720.00 16.65
OPEN-4 AREA .250 719.00 4.10
l Qutfall OPEN-4 QUT IcT .250 719.00 4.10
OPEN-5 AREA . 089 719.00 1.63
l S/N: 521A01006A85 Thiel Engineering Consultants
. PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... Executive Summary (Nodes) Page 1.06
Name.... Watershed Event: 100 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PFW

Storm... Typell 24hr Tag: Dev10C

NETWORK SUMMARY -~- NODES
(Trun.= HYG Truncation: Blank=None; L=Left: R=Rt: LR=Left & Rt)

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. min ctfs Tt
Qutfall OPEN-5 OUT kT .099 719.00 1.63
Qutfall OUTLET-#1 T 1.082 721.00 17.75
Qutfall OUTLET-#2 icT 1.738 721.00 27.83
Qutfall QUTLET-#3 T 4.842 724.00 77.51
POST OFFISTE AREA 18.542 732.00 184.97

S/N: 521A01006A85  Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... Design Storms Page 2.01
Name.... McCauley

File.... C:\HAESTAD\PPKWA\RAINFALL\MCCAULEY.RNQ
Title... May 24, 2005

TEC Engineering Consultants

McCauley Ranch Estates

Developed Drainage Conditions

DESIGN STORMS SUMMARY

Design Storm File,ID = MCCAULEY.RNQ McCauley

Storm Tag Name = Dev100

______________________________________________________________________

Data Type, File, ID Synthetic Storm SCSTYPES.RNF Typell 24hr

Storm Frequency = 100 yr
Total Rainfall Depth= 3.4700 1in
Duration Multiplier = 1
Resulting Duration = 1440.00 min

Resulting Start Time= .00 min Step= 6.00 min End= 1440.00 min

Storm Tag Name = Dev..5

______________________________________________________________________

Data Type, File, IR Synthetic Storm SCSTYPES.RNF Typell 24hr

Storm Frequency = 5 yr

Total Rainfall Depth= 1.8900 in
Duration Multiplier = 1
Resulting Duration = 1440.00 min

Resuliting Start Time= .00 min Step= 6.00 min End= 1440.00 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005
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Type.... SC5 Unit Hyd. Summary Page 3.01
Name.... DEV-1 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DPEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHGD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 1in
Rain Dir C:\HAESTADAPPKW\RAINFALL\

Rain File -1ID SCSTYPES.RNF - TypelIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTADAPPKWAMCCAULEY RANCH\
HYG File -~ ID - DEV-1 Dev..5
Te 10.00 min

LI I S O I (2 | B |

Drainage Area 3.150 acres Runoff CN= 83

Computational Time Increment =
Computed Peak Time = 721.33 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated OQutput = 721.00 min

Peak Flow, Interpolated Output 2.62 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 3.150 acres
S = 2.0482 1in
0.258 = L4096 in
Cumutative Runoff
L6211 in
163 ac-ft
HYG Volume... .163 ac-ft (area under HYG curve)

*x%kx%x UNIT HYDROGRAPH PARAMETERS ****x

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

483.422 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 21.41 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type. ...
Name. ...
File....
Storm. ..

5CS Unit Hyd. Summary Page 3.02
DEV-10 Tag: Dev..5S Event: 5 vyr
C:\HAESTADAPPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr Tag: Dev..5

SC5 UNIT HYDROGRAPH METHOD

S5TORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 1in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-10 Dev..5
Tc 10.00 min

{13 S | T | N VS ¥ B 1

Drainage Area 2.980 acres Runoff CN= 83

Computational Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = 2.48 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output =  721.00 min
Peak Flow, Interpolated Qutput = 2.48 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 2.980 acres
S = 2.0482 in
0.25 = .4086 1in
Cumulative Runoff
.6211 1in
.154 ac-ft
HYG Volume... .154 ac-ft (area under HYG curve)

*xxxx UNIT HYDROGRAPH PARAMETERS #*%*x

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc
Computaticnal Incr, Tm

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = L7431 (also, K = 2/7{(1+(Tr/Tp})
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 20.26 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total Unit time, Th = 33.333 min

S/N: 521A01D06A85 Thiel Engineering Consultants

PondPack Ver:

7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... 5C5 Unit Hyd. Summary Page 3.03
Name.... DEV-11 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... TypelIl 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00Q min Rain Depth = 1.8900 in
Rain Dir C:AHAESTAD\PPHKWARATINFALLN

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\VHAESTADAPPKWAMCCAULEY RANCH\
HYG File - ID - DEV-11 Dev..5
Tc 10.00 min

LI O 1 { I | N T R T |

Drainage Area 3.170 acres Runoff CN= 85

Computational Time Increment =
Computed Peak Time o= 720,00 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Output = 720.00 min

Peak Flow, Interpolated Output 3.08 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 3.170 acres
S = 1.7647 1in
0.25 = L3529 in
Cumulative Runoff
7155 1in
.189 ac-ft
HYG Volume... .189 ac-ft (area under HYG curve)

wEREEE UNIT HYDROGRAPH PARAMETERS »**%*

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr. Tm

483.432 (37.46% under rising limb)
L7491 (alsoe, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 21.55 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.867 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... 5C5 Unit Hyd. Summary Page 3.04
Name.... DEV-12 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... TypelIl 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8200 in
Rain Dir C:\HAESTADAPPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - TypelIl 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG Fite - ID ~« DEV-12 Dev..5
Tc 11.26 min

| LI VI S | B Y I )

Drajinage Area 3.540 acres Runoff CN= 83

Computational Time Increment = 1.501 min
Computed Peak Time = 720.64 min
Computed Peak Flow = 2.84 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated OQutput = 721.00 min
Peak Flow, Interpolated Qutput = 2.84 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 3.540 acres
S = 2.0482 in
0.25 = L4096 in
Cumulative Runoff
.6211 in
.183 ac-ft
HYG Volume. .. .183 ac-ft (area under HYG curve)

**xx% UNIT HYDROGRAPH PARAMETERS **®%*

Time Concentration, Tc¢ = 11.260 min (ID: None Selected)
Computational Incr, Tm = 1.501 min = 0.20000 Tp

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483,432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 21.37 cfs
Unit peak time Tp = 7.507 min
Unit receding Tlimb, Tr =  30.027 min
Total unit time, Th = 37.533 min

S/N: 521A01006AB5 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 12:38:39 Pate: 05-24-2005




Type....
Name. ...
File....
Storm...

SCS Unit Hyd. Summary Page 3.05
DEV-13 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
TypelIl 24hr  Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:\HAESTAD\PPKWA\RAINFALL\

Rain File -ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File - ID - DEV-13 Dev..5
Tc 13.54 min

nmonon o o nonu

Drainage Area 1.710 acres Runoff CN= 83

A i i Ag i e /T T e o P eyt e Y A 4 Py e e e
B e e e e e e e

Computational Time Increment = .
Computed Peak Time = 722.13 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Qutput = 722.00 min

Peak Flow, Interpolated OQutput 1.29 cfs
DRAINAGE AREA
ID:None Selected
CN = 83 ‘
Area = 1.710 acres
5 = 2.0482 in
0.258 = L4098 1in
Cumulative Runoff
.6211 in
.089% ac-Tt
HYG Volume. .. .088 ac-ft (area under HYG curve)

#xxx* UNIT HYDROGRAPH PARAMETERS ***x*

Time Concentration, Tc¢
Computational Incr, Tm

13.540 min (ID: None Selected)
1.805 min = 0.20000 Tp

nn

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = L7491 (also, K = 2/(1+(Tr/Tp})
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 8.59 cfs
Unit peak time Tp = 9.027 min
Unit receding 1imb, Tr = 36,107 min
Total unit time, Th =  45.133 min

S/N: 521A01006A85 Thiel Engineering Consultants

PondPack Ver:

7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SC5 Unit Hyd. Summary Page 3.06
Name.... DEV-14 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year sterm

Buration 1440.00 min Rain Depth = 1.8300 1in
Rain Dir C:\HAESTAD\PPKWARAINFALLA

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-14 Dev..5
Tc 10.00 min

[{ I I T | O { S | I VI

Drainage Area 1.240 acres Runoff CN= 83

Computational Time Increment = 1.333 min
Computed Peak Time o= 721.33 min
Computed Peak Flow o= 1.03 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 721.00 min
Peak Flow, Interpolated Output = 1.03 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 1.240 acres
S = 2.0482 in
0.25 = L4096 1in
Cumulative Runoff
L6211 1in
.064 ac-ft
HYG Volume. .. .064 ac-ft (area under HYG curve)

k*kxk%x UNIT HYDROGRAPH PARAMETERS *¥***

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc¢
Computational Incr. Tm

Unit Hyd. Shape Factor
K = 483.43/8645.333, K

483.432 (37.46% under rising Llimb)
.7491 (also, K = 2/(1+(Tr/Tp))

It

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 8.43 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85  Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date; 05-24-2005




Type.... SC5 Unit Hyd. Summary : Page 3.07
Name.... DEV-15 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... TypelIl 24hr Tag: Dev..5

5C5 UNIT HYDROGRAPH METHQD

STORM EVENT: 5 year storm

Puration 1440.00 min Rain Depth = 1.83%00 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -1ID SCSTYPES.RNF - TypelIl 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir CAVHAESTADAPPICWAMCCAULEY RANCH\
HYG File - ID - DEV-15 Dev..5
Te 16.00 min

m ¥ uwuwnnn

Drainage Area .260 acres Runoff CN= 83

Computaticonal Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = 22 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 721.00 min
Peak Flow, Interpolated Output = 22 cfs
DRAINAGE AREA
ID:None Selected
CN = a3
Area = .260 acres
S = 2,0482 in
0.25 = L4096 1n
Cumylative Runoff
L6211 1in
.013 ac-Tt
HYG Volume. .. 013 ac-ft (area under HYG curve)

*¥*xxx UNIT HYDROGRAPH PARAMETERS *#®***

10.000 min {(ID: None 3elected)
1.3332 min = 0.20000 Tp

Time Concentration, Tc¢
Computational Incr, Tm

nn

1}

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 1.77 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr =  26.667 min
Total unit time, Th = 33.333 nin

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 0k-24-2005




Type.... SCS5 Unit Hyd. Summary Page 3.08
Name.... DEV-16 Tag: Pev..5 Event: 5 yr
File. ... C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELQPED DRAINAGE COMDITION.PPW
Sterm... Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1n
Rain Dir C:\HAESTADAPPKWARAINFALLN

Rain File -1ID SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-16 Dev..5
Te 12.71 min

L3 ) I 1 N VO [ I S I |

Drainage Area 5.850 acres Runoff CN= 85

T ot e e e e g A e et ey T et B T . S e e i A ot e
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Computational Time Increment = 1.695 min
Computed Peak Time = 721.83 min
Computed Peak Flow = 5.32 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Qutput = 722,00 min
Peak Flow, Interpolated Qutput = 5.32 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Areag = 5.850 acres
S = 1.7647 1in
0.25 = .3529 in
Cumulative Runoff
.7155 1in
.349 ac-ft
HYG Volume... .349 ac-ft (area under HYG curve)

*xkk® UNIT HYDROGRAPH PARAMETERS **w%x

Time Concentration, Tc
Computational Incr, Tm

12.710 min (ID: None Selected)
1.695 min = 0.20000 Tp

Hon

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = L7491 (also, K = 2/(1+({Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 {(solved from K = .7481)
Unit peak, qp = 31.29 cfs
Unit peak time Tp = 8.473 min
Unit receding limb, Tr = 33.893 min
Total unit time, Th = 42 .367 min

S/N: 521A01006A85 Thiel Engineering Consultants

PondPack Ver:

7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SC5 Unit Hyd. Summary Page 3.09
Name.... DEV-17 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOR

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -1ID SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File - ID - DEV-17 Dev..5b
Tc 16.32 min

8y nnin

Drainage Area 4.880 acres Runoff CiN= 83

it o e e T ot e e e e et e T
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Computational Time Increment = 2.176 min
Computed Peak Time = 724,61 min
Computed Peak Flow = 3.43 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 724.00 min
Peak Flow, Interpolated Qutput = 3.41 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 4.880 acres
) = 2.0482 in
0.25 = .4096 in
Cumulative Runoff
L6211 in
.253 ac-Tt
HYG Volume. .. .253 ac-ft (area under HYG curve)

**4&%x% UNIT HYDROGRAPH PARAMETERS *#*%%%

Time Concentration, Tc = 16.320 min (ID: None Selected)
Computational Incr, Tm = 2.176 min = 0.20000 Tp

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising 1imb)
.7491 (also, K = 2/(1+{Tr/Tp))

n

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 20.33 cfs
Unit peak time Tp = 10.880 min
Unit receding limb, Tr = 43.520 min
Total unit time, Th = 54.400 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type. ...
Name. ...
File....
Storm...

SCS Upit Hyd. Summary Page 3.10
DEV-18 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr Tag: Dev..b

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duratiocn 1440.00 min Rain Depth = 1,8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

o g wnnu

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCH\
HYG File - ID - DEV-18 Dev..5
Te 10.52 min

Drainage Area 1.650 acres Runoff CN= 83

Computational Time Increment =
Computed Peak Time = 720.97 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Qutput = 721,00 min

Peak Flow, Interpolated Qutput 1.35 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 1.650 acres
S = 2.0482 1in
0.25 = L4096 1in
Cumulative Runoff
.6211 in
.085 ac-ft
HYG Volume... .085 ac-ft (area under HYG curve)

**kk* UNIT HYDROGRAPH FARAMETERS *#****

10.520 min (ID: None Selected)
1.403 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

non

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved Trom K = .74%1)
Unit peak, qp = 10.66 cfs
Unit peak time Tp = 7.013 min
Unit receding limb, Tr = 28.053 min
Tetal unit time, Th = 35.067 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:3% Date: 05-24-2005




Type....
Name. ...
File....
Storm. ..

SCS Unit Hyd. Summary Page 3.11
DEV-19 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: &5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:\HAESTAD\PPKWARAINFALLA

Rain File -ID = SCSTYPES.RNF - TypelIl 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCHA\
HYG File - ID - DEV-19 Dev..5
Tc 10.00 min

HWnfa nnan

Drainage Area 4.470 acres Runoff CN= 83

Computational Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = 3.72 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Qutput = 721.00 min
Peak Fiow, Interpolated Output = 3.71 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 4.470 acres
S = 2.0482 in
0.25 = L4096 1in
Cumulative Rupoff
.6211 1in
.231 ac-Tt
HYG Volume. .. .231 ac-ft (area under HYG curve)

#*k%k%%x UNIT HYDROGRAPH PARAMETERS ***x=x

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

nu

1]

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .74%91)
Unit peak, ap = 30.39 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type....
Name. ...
File....
Storm. ..

s¢s U
DEV-2

nit Hyd. Summary Fage 3.12
Tag: Dev..5 Event: 5 yr

C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Typel

I 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID = SCSTYPES.RNF - TypelIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-2 Dev..5
Tc 10.00 min

nouwomwnon e nn

Drainage Area 1.780 acres Runoff CN= 83

Computational Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = 1.48 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Infterpolated Output = 721.00 min
Peak Flow, Interpolated Output = 1.48 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 1.780 acres
S = 2.0482 1in
0.25 = L4096 1in
Cumulative Runoff
.6211 1in
.092 ac-ft
HYG Volume... .092 ac-ft (area under HYG curve)

*xxxx UNIT HYDROGRAPH PARAMETERS *#*x**

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

1 n

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

n

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .74%1)
Unit peak, ap = 12.10 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PaondPack Ver:

7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type....
Name. ...
File....
Storm...

SCS Unit Hyd. Summary Page 3.13
DEV-20 Tag: Dev..5 Event: 5 yr
C:\HAESTADAPPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
TypeIl 24hr  Tag: Dev..5

SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C: \HAESTAD\PPKW\RAINFALL\

Rain Fite -1D SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

LI T A | 1 A I 1 S VI |

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-20 Dev..5
Te 10.00 min

Drainage Area .500 acres Runoff CN= &4

e e b e e e s s s}

Computational Time Increment = 1.333 min
Computed Peak Time = 720.00 min
Computed Peak Flow = .45 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 720.00 min
Peak Flow, Interpolated OQutput = .45 cfs
DRAINAGE AREA
ID:None Selected
CN = 84
Area = .500 acres
S = 1.9048 1in
0.25 = .3810 1in
Cumutative Runoff
.6671 in
.028 ac-ft
HYG Volume... .028'ac-ft (area under HYG curve)

*¥xxx% UNIT HYDROGRAPH PARAMETERS **%xx

Time Concentration, T¢ = 10.000 min (ID: None Selected)
Computational Incr, Tm = 1.333 min = 0.20000 Tp

Unit Hyd. Shape Factor 483 .432 (37.46% under rising limb)

K= 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6598 (solved from K = .7491)
Unit peak, gp = 3.40 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SC5 Unit Hyd. Summary Page 3.14
Name.... DEV-21 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... TypelIl 24hr Tag: Dev..5
SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 in
Rain Dir C:AHAESTADAPPKWARAINFALLN

Rain File -1ID SCSTYPES.RNF - TypeIIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-21 Dev..5
Tc 10.00 min

uonu iown i

Drainage Area = 3.490 acres Runoff CN= 85

Computational Time Increment = .
Computed Peak Time = 720.00 min
Computed Peak Flow So=

Time Increment for HYG File = .
Feak Time, Interpolated Output = 720.00 min

Peak Flow, Interpolated Output 3.39 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 3.490 acres
S = 1.7647 1in
0.25 = L3529 in
Cumulative Runoff
7155 1in
208 ac-ft
HYG Volume. .. .208 ac-ft (area under HYG curve)

*¥*xxx% UNIT HYDROGRAPH PARAMETERS ****x*

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None S5Selected)
1.333 min = 0.20000 Tp

nn

Unit Hyd. Shape Factor 483 .432 (37.46% under rising limb)

K = 483.43/645.333, K = L7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .74891)
Unit peak, ap = 23.73 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005
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Type....
Name....
File....
Storm. ..

SCS Unit Hyd. Summary Page 3.15
DEV-22 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
TypelIl 24hr Tag: Dev..5

SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 1in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCHA
HYG File - ID - DEV-22 Dev..5
Tc 11.25 min

it nnnnonn

Drainage Area 3.670 acres Runoff CN= 83

Computational Time Increment = .
Computed Peak Time = 721.50 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Output = 721.00 min

Peak Flow, Interpolated Qutput 2.95 cfs
DRAINAGE AREA
ID:None Selected
CN = B3
Area = 3.670 acres
S = 2.0482 1Hn
0.25 = .4096 1in
Cumulative Runoff
L6211 1in
.190 ac-ft
HYG Volume... .190 ac-ft (area under HYG curve)

wxxxx UNIT HYDROGRAPH PARAMETERS ****x

11.250 min (ID: None Selected)
1.500 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

nmiu

Unit Hyd. Shape Factor
K = 483.43/645.333, X

483.432 (37.48% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp})

1

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 22.18 cfs
Unit peak time Tp = 7.500 min
Unit receding limb, Tr =  30.000 min
Total unit time, Th = 37.500 min

S/N: 521A01006A85 Thiel Engineering Consultants

PondPack Ver:

7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS Unit Hyd. Summary Page 3.16
Name.... DEV-23 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr  Tag: Dev..B
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:\HAESTAD\PPKWARAINFALLN

Rain File -1ID SCSTYPES.RNF - TypeII 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File - ID - DEV-23 Dev..5
Te 11.92 min

{1 I | O Y | S 1S [ |

Drainage Area 3.920 acres Runoff CN= 83

Computational Time Increment = 1.589 min
Computed Peak Time = 721.56 min
Computed Peak Flow = 3.11 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Qutput = 722.00 min
Peak Flow, Interpolated Output = 3.10 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 3.920 acres
) = 2.0482 1in
Q.25 = L4096 1in
Cumulative Runoff
L6211 in
.203 ac-ft
HYG Volume... .203 ac-ft (area under HYG curve)

#xxxx |UNIT HYDROGRAPH PARAMETERS *#**x

11.920 min (ID: None Selected)
1.589 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

1l

483,432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 22.36 cfs
Unit peak time Tp = 7.947 min
Unit receding limb, Tr = 31.787 min
Total upnit time, Th = 39.733 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS Unit Hyd. Summary Page 3.17
Name.... DEV-24 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCHA
HYG File - ID - DEV-24 Dev..5
Tc 16.00 min

1 T Y N I { N T |

Drainage Area .940 acres Runoff CN= 84

Computational Time Increment =
Computed Peak Time = 720.00 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Qutput = 720.00 min

Peak Flow, Interpolated Qutput B5 cfs
DRAINAGE AREA
ID:None Selected
CN = 84
Area = . 940 acres
S = 1.9048 in
0.25 = .3810 1in
Cumulative Runoff
L6671 in
.052 ac-ft
HYG Volume. .. .052 ac-ft (area under HYG curve)

**xx#% UNIT HYDROGRAPH PARAMETERS ***x*=*

Time Concentration, Tc¢
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

nn

n

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp})
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7481)
Unit peak, qp = 6.39 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

s/N: 521A01006ABS Thiel Engineering Consultants

PondPack Ver:

7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS Unit Hyd. Summary Page 3.18
Name.... DEV-25 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24nr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-2%5 Dev..5
Tc 16.00 min

o nn it n A

Drainage Area 1.570 acres Runoff CN= 85

Computational Time Increment = .
Computed Peak Time = 720.00 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Output = 720,00 min

Peak Flow, Interpolated Output 1.53 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 1.570 acres
S = 1.7647 1in
0.25 = .3529 1in
Cumulative Runoff
L7155 1in
.094 ac-ft
HYG Volume... .094 ac-ft (area under HYG curve)

*#xkek UNIT HYDROGRAPH PARAMETERS ***#**

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

o

Unit Hyd. Shape Factor
K= 483.43/645.333, K

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 10.67 cfs
Upnit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS Unit Hyd. Summary Page 3.19
Name.... DEV-26 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Sterm... Typell 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHQGD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID = SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTADAPPKWA\MCCAULEY RANCH\
HYG File - ID - DEV-26 Dev..5
Tc 10.00 min

oo NN

Drainage Area .490 acres Runoff CN= 98

Computational Time Increment = .
Computed Peak Time = 718.67 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated OQutput = 719.00 min

Peak Flow, Interpolated Output 1.02 cfs
DRAINAGE AREA
ID:None Selected
CN = 98
Area = .490 acres
S = L2041 in
0.25 = . 0408 1in
Cumulative Runoff
1.6654 in
. 068 ac-ft
HYG Volume... .068‘ac-ft (area under HYG curve)

*%%*% UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Unit Hyd. Shape Factor
K = 4B3.43/645.333, K

483,432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (sclved from K = .7491)
Unit peak, ap = 3.33 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Tbh = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:3%9 Date: 05-24-2005




Type.... SC5 Unit Hyd. Summary Page 3.20
Name.... DEV-27 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 iin
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -1D SCSTYPES.RNF - Typell 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCH\
HYG File - ID - DEV-27 Dev..5
Te 10.00 min

nowon i N

Drainage Area .580 acres Runoff CN= 98

Computational Time Increment = 1.333 min
Computed Peak Time = 718.67 min
Computed Peak Flow = 1.21 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 719.00 min
Peak Flow, Interpolated Output = 1.20 cfs
DRAINAGE AREA
ID:None Selected
CN = 98
Area = .580 acres
S = .2041 1n
0.25 = .0408 in
Cumulative Runoff
1.6654 1in
.080 ac-ft
HYG Volume. .. .080 ac-ft (area under HYG curve)

**x*x%x UNIT HYDROGRAPH PARAMETERS ****x

Time Concentration, Tc¢
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

1

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 3.94 cfs
Unit peak time Tp = 6.667 min
Unit receding 1limb, Tr = 26.667 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS Unit Hyd. Summary Page 3.21
Name.... DEV-3 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\A
HYG File - ID - DEV-3 Dev..5
Tc 1¢.00 min

Hu i inmunn

Drainage Area 1.010 acres Runoff CN= 83

Computational Time Increment = .
Computed Peak Time = 721.33 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Output = 721.00 min

Peak Flow, Interpolated Output B4 cfs
DRAINAGE AREA
ID:None Selacted
CN = 83
Area = 1.010 acres
S = 2.0482 1in
0.25 = L4096 1n
Cumulative Runoff
L6211 1din
.052 ac-ft
HYG Volume... .052 ac-ft (area under HYG curve)

®xkxdk UNIT HYDROGRAPH PARAMETERS ***#=

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

{1}

1l

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483 .432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 6.87 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... 5CS5 Unit Hyd. Summary Page 3.22
Name.... DEV-4 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW

Storm... Typell 24hr Tag: Dev..5
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - TypeII 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCH\
HYG File - ID - DEV-4 Dev..5
Tc 10.00 min

[V T [ TR I | R VO

Drainage Area 2.210 acres Runoff CN= 83

Computaticnal Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = 1.84 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 721,00 min
Peak Flow, Interpolated Qutput = 1.84 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 2.210 acres
5 = 2.0482 in
0.25 = L4096 1in
Cumulative Runoff
.6211 1in
.114 ac-ft
HYG Volume. .. .114 ac-ft (area under HYG curve)

*kxx* {UNIT HYDROGRAPH PARAMETERS *%**%

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

uu

Unit Hyd. Shape Factor 483 .432 (37.46% under rising 1imb)

K = 483.43/645.333, K = L7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 15.02 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS Unit Hyd. Summary Page 3.23
Name.... DEVY-5 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTADMPPKW\MCCAULEY RANCH\DEVELCPED DRAINAGE CONDITION.PPW

Storm... Typell 224hr Tag: Dev..5
SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duratien 1440.00 min Rain Depth = 1.89%00 1in
Rain Dir C:AHAESTAD\PPKWARAINFALLN

Rain File -1ID SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-5 Dev..S
S 10.00 min

WH N Hnn

Drainage Area .710 acres Runoff CN= 83

Computational Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = .59 c¢fs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 721.00 min
Peak Flow, Interpolated Output = .58 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = .710 acres
5 = 2.0482 1in
0.25 = L4096 din
Cumulative Runoff
L6211 in
.037 ac-ft
HYG Yolume. .. .037 ac-ft (area under HYG curve)

*wkk® UNIT HYDROGRAFPH FPARAMETERS ***#*#

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

inn

483.432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Tr/Tp = 1.66398 (solved from K = .74%1)
Unit peak, qe = 4.83 ¢fs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26_.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




]

Type.... SCS Unit Hyd. Summary Page 3.24
Name.... DEV-6 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Sterm... Typell 24hr  Tag: Dev..5

SCS UNIT HYDROGRAFH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File - ID - DEV-6 Dev..5
Tc 10.00 min

| ¥ Y (T O [ |

Drainage Area 3.520 acres Runoff CN= 84

Computational Time Increment = 1.333 min
Computed Peak Time = 720.00 min
Computed Peak Flow = 3.17 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 720.00 min
Peak Flow, Interpolated Output = 3.17 cfs
DRAINAGE AREA
ID;None Selected
CN = 84
Area = 3.520 acres
) = 1.9048 in
0.25 = .3810 1in
Cumutative Runoff
.6671 1in
.196 ac-ft
HYG Volume... .196 ac-ft (area under HYG curve)

**k4x UNIT HYDROGRAPH PARAMETERS ***%*

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

inn

1

Unit Hyd. Shape Factor
K= 483.43/645.333, K

483.432 (37.46% under rising 1imb)
L7481 (also, K = 2/(1+(Tr/Tp})

H

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .74%1)
Unit peak, ap = 23.93 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:3% Date: 05~24-2005




Type....
Name . ...

File....
Storm...

SCS Unit Hyd. Summary Page 3.25
DEV-7 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 1in
Rain Dir C: \HAESTAD\PPKWARAINFALL\

Rain File -~ID SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - DEV-7 Dev..5
Tc 10.00 min

n o wan u o n

Drainage Area .930 acres Runoff CN= 83

e g g e e e e e e e e e

Computational Time Increment =
Computed Peak Time = 721.33 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Qutput = 721.00 min

Peak Flow, Interpolated Output 77 c¢fs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = .930 acres
S = 2.0482 in
0.25 = 4096 1in
Cumulative Runoff
.6211 1n
.048 ac-ft
HYG Volume... .048 ac-ft (area under HYG curve)

*xxx%x UNIT HYDROGRAPH PARAMETERS ****#

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

tu

1]

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 6.32 cfs
Unit peak time Tp = 6.667 min
Unit receding 1imb, Tr =  26.667 min
Total unit time, To = 33,333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type....
Name. ...
File....
Storm...

5CS Unit Hyd. Summary Fage 3.26
DEV-8 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File -~ ID - DEV-8 Dev..5
Tc 10.00 min

How o mnuwn

Drainage Area .480 acres Runeoff CN= 83

Computational Time Increment =
Computed Peak Time = 721.33 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated OQutput = 721.00 min

Peak Flow, Interpolated OQutput 40 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = .480 acres
S = 2.0482 1in
0.25 = L4096 1in
Cumulative Runoff
L6211 1in
.025 ac-ft
HYG Volume, .. .025 ac-ft (area under HYG curve)

***¥xx UNIT HYDROGRAPH PARAMETERS *#x#*

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K= 483.43/645.333, K = L7491 (also, K = 2/(1+(Tr/Tp})
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 3.26 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type....
Name....
File....
Storm...

SCS Unit Hyd. Summary Page 3.27
DEV-9 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKW\MCCAULEY RANCHA\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr  Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - TypeIIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File - ID - DEV-9 Dev..5
Tc 10.00 min

nn i nmn

Drainage Area 1.260 acres Runoff CN= 83

Computational Time Increment = 1.333 min
Computed Peak Time = 721.33 min
Computed Peak Flow = 1.05 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Qutput = 721.00 min
Peak Flow, Interpolated Qutput = 1.05 cfs
DRAINAGE AREA
ID:None Selected
CN = 83
Area = 1.260 acres
S = 2.0482 1in
p.2s = L4096 in
Cumulative Runoff
.6211 1in
.065 ac-ft
HYG Volume. .. .065 ‘ac-ft (area under HYG curve)

*#xxx |UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

nn

Unit Hyd. Shape Factor
K = 483.43/645.333, KX

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

ii

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 8.57 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants

PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type....
Name. ...
File....
Stornm. ..

SCS Unit Hyd. Summary Page 3.28
OPEN-1 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr  Tag: Dev..5

SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALLA

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWAMCCAULEY RANCH\
HYG File - ID - OPEN-1 Dev..5
Tc 10.00 min

L T VU | S N | N 1 1

Drainage Area 5.860 acres Runoff CN= 85

Computational Time Increment

Computed Peak Time = 720.00 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Output =  720.00 min

Peak Flow, Interpolated Output 5,69 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 5.860 acres
S = 1.7647 1in
0.25 = L3529 in
Cumulative Runoff
.7155 1in
.349 ac-Tt
HYG Volume... .349‘ac-ft {area under HYG curve)

**#*%%x (NIT HYDROGRAPH PARAMETERS *****

Time Cencentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

It

n

Unit Hyd. Shape Factor
K = 483.43/64%.333, K

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp})

1l

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 39.84 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 win

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date; 05-24-2005




Type. ...
Name....
File....
Storm. ..

SCS Unit Hyd. Summary Page 3.29
CPEN-2 Tag: Dev..5 Event: 5 yr
C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Typell 24hr Tag: Dev..5

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8%00 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID SCSTYPES.RNF - TypelIl 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKW\MCCAULEY RANCH\
HYG File - ID - OPEN-2 Dev..5
Te 10.00 min

n g n i nn

Drainage Area 5.090 acres Runoff CN= 85

Computational Time Increment = .
Computed Peak Time = 720.00 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Output = 720.00 min

Peak Flow, Interpolated Qutput 4.94 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 5.080 acres
S = 1.7647 1in
0.25 = .3529 in
Cumulative Runoff
L7155 1in
.304 ac-ft
HYG Volume. .. .304 ac-ft (area under HYG curve)

#*xxx |INTT HYDROGRAPH PARAMETERS *»*x*

Time Concentration, Tc¢
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

I n

Unit Hyd. Shape Factor
K = 483.43/645.333, K

A83.432 (37.46% under rising 1imb)
.7491 (also, K = 2/(1+{(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7451)
Unit peak, qp = 34.60 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Tetal unit time, T = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SC5 Unit Hyd. Summary Page 3.30
Name.... OPEN-3 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

5CS UNIT HYDROGRAPH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTADAPPKWARAINFALLY

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTADAPPKWAMCCAULEY RANCH\
HYG File - ID - OPEN-3 Dev..5
Tc 10.00 min

[ S O T I | VA T |

Drainage Area = 6.130 acres Runoff CN= 85

Computational Time Increment = 1.333 min
Computed Peak Time = 720.00 min
Computed Peak Flow = 5.86 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 720.00 min
Peak Flow, Interpolated Cutput = 5.96 cfs
DRAINAGE AREA
ID:None 5Selected
CN = 85
Area = 6.130 acres
5 = 1.7647 in
0.25 = .352% in
Cumulative Runoff
L7155 1in
.366 ac-ft
HYG Volume... .366 ac-ft (area under HYG curve)

*uxx* UNIT HYDROGRAPH PARAMETERS ****x

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

Inon

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
L7491 (also, XK = 2/(1+(Tr/Tp))

I

Receding/Rising, Tr/Tp = 1.66%8 (solved from K = .7491)
Unit peak, qp = 41.67 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.6687 min
Total unit time, Tb = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39% Date: 05-24-2005




Type.... 5CS Unit Hyd. Summary Page 3.31
MName.... OPEN-4 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWA\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

S5C5 UNIT HYDROGRAPH METHQD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTAD\PPKWARAINFALL\

Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCH\
HYG File - ID - OPEN-4 Dev..5
Tc 10.00 min

i n o an i

Drainage Area 1.510 acres Runoff CN= 85

Computational Time Increment = 1.333 min
Computed Peak Time = 720.00 min
Computed Peak Flow = 1.47 cfs
Time Increment for HYG File = 1.00 min
Peak Time, Interpolated Output = 720.00 min
Peak Flow, Interpolated Qutput = 1.47 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 1.510 acres
S = 1.7647 in
0.25 = .3529 1in
Cumulative Runoff
7155 in
090 ac-ft
HYG Volume... .090 ac-ft (area under HYG curve)

x*x%* UNIT HYDROGRAPH PARAMETERS ®#%*=

Time Concentration, Tc =  10.000 min (ID: None Selected)
Computational Incr, Tm = 1.333 min = 0.20000 Tp

it

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

1

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, aqp = 10.27 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... SCS5 Unit Hyd. Summary Page 3.32
Name.... COPEN-5 Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKWAMCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

SC5 UNIT HYDROGRAFH METHOD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 1in
Rain Dir C:AHAESTADAPPKWARAINFALLN

Rain File -ID SCSTYPES.RNF - TypeII 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTADAPPKW\MCCAULEY RANCHM
HYG File - ID - QPEN-5 Dev..5
Tc 10.00 min

mw ¥ unnunan

Drainage Area .600 acres Runoff CN= 85

Computational Time Increment = .
Computed Peak Time = 720,00 min
Computed Peak Flow =

Time Increment for HYG File =
Peak Time, Interpolated Qutput = 720.00 min

Peak Flow, Interpolated Qutput 58 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = .600 acres
5 = 1.7647 in
0.25 = .3529 1in
Cumulative Runoff
.7155 1in
.036 ac-ft
HYG Volume... .036 ac-ft (area under HYG curve)

*xkxx UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc
Computational Incr, Tm

10.000 min (ID: None Selected)
1.333 min = 0.20000 Tp

i

]

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
.7491 (alse, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 4.08 cfs
Unit peak time Tp = 6.667 min
Unit receding limb, Tr = 26.667 min
Total unit time, Th = 33.333 min

S/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Type.... 5C5 Unit Hyd. Summary Page 3.33
Name.... POST OFFISTE Tag: Dev..5 Event: 5 yr
File.... C:\HAESTAD\PPKW\MCCAULEY RANCH\DEVELOPED DRAINAGE CONDITION.PPW
Storm... Typell 24hr Tag: Dev..5

S5CS UNIT HYDROGRAPH METHdD

STORM EVENT: 5 year storm

Duration 1440.00 min Rain Depth = 1.8900 in
Rain Dir C:\HAESTADAPPKWARAINFALL\

Rain File -ID SCSTYPES.RNF - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\HAESTAD\PPKWA\MCCAULEY RANCH\
HYG File - ID - POST OFFISTE Dev..5
Tc 31.00 min

Drainage Area 111.800 acres Runoff CN= 85

Computational Time Increment = .
Computed Peak Time = 731.60 min
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Output = 732.00 min

Peak Flow, Interpolated Output 63.93 cfs
DRAINAGE AREA
ID:None Selected
CN = 85
Area = 111.800 acres
5 = 1.7647 1in
0.25 = .3529 in
Cumutative Runoff
L7155 in
6.666 ac-Tt
HYG Volume... 6.666 ac-ft (area under HYG curve)

#xxxx |INIT HYDROGRAPH PARAMETERS ***®**

Time Concentration, Tc = 31.000 min (ID: None Selected)
Computational Incr, Tm = 4.133 min = 0.20000 Tp

n

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 245.18 cfs
Unit peak time TP = 20.667 min
Unit receding limb, Tr = 82.667 min
Total unit time, Thb = 103.333 min

5/N: 521A01006A85 Thiel Engineering Consultants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005




Appendix A A-1

Iindex of Starting Page Numbers for ID Names

..... D -_—————

DEV-1 Dev..5... 3.01
DEV-10 Dev..5... 3.02
DEV-11 Dev..5... 3.03
DEV-12 Dev..5... 3.04
DEV-13 Dev..5... 3.05
DEV-14 Dev..5... 3.06
DEV-15 Dev..5... 3.07
DEV-16 Dev..5... 3.08
DEV-17 Dev..5... 3.09
DEV-18 Dev..5... 3.10
DEV-19 Dev..5... 3.11
DEV-2 Dev..5... 3.1
DEV-20 Dev..5... 3.13
DEV-21 Dev..5... 3.14
DEV-22 Dev..5... 3.15
DEV-23 Dev..5... 3.16
DEV-24 Dev..5... 3.17
DEV-25 Dev..5... 3.18
DEV-26 Dev..5... 3.19
DEV-27 Dev..5... 3.20
DEV-3 Dev..5... 3,21
DEV-4 Dev..5... 3.22
DEV-5 Dev..5... 3.23
DEV-6 Dev..5... 3.24
DEV-7 Dev..5... 3.35
DEV-8 Dev..5... 3.26
DEV-9 Dev..5... 3.27
_____ Q0 ~----

OPEN-1 Dev..5... 3.28
OPEN-2 Dev..5... 3.29
OPEN-3 Dev..5... 3.30
CPEN-4 Dev..5... 3.31
OPEN-5 Dev..5... 3.32

POST OFFISTE Dev..5... 3.33

Watershed Dev..5... 1.01, 1.04

S/N: 521A01006A85 Thiel Engineering Consuyltants
PondPack Ver: 7.0 (312) Compute Time: 11:38:39 Date: 05-24-2005
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Confidence Limits

FROM NOAA ATLAS 14

Nevada 39.425694 N 119,707 W 4596 feet

from "Precipitation-Frequency Atfas of the United States” NOAA Adlas 14, Volume 1, Version 3

G.M. Bonnin, D. Tedd, B. Lin, T. Parzybok, M. Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2003

Extracted: Wed May 18 2005

Seasonality

Location Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Other Info.

Grids Maps Help

Precipitation Frequency Estimates (inches)

ARI#| 5 || 10| 15
(years)|l min || min || min

30
min

60 || 120
min || min

3 6
hr || hr

12
hr

24 || 48 || 4
hr || hr j|day

=
day

10 || 20
day |; day

30
day

45 | -
day |j ¢

0.12]}0.18 ]|0.23

0.31 |[o.38 |[0.511o.61

0.87]{1.16

[L47][L8L]R.19]

[o57]

2.89 |[3.64 |[4.29

5.16 J[e.

2
5 |jo.t6 025 [fo31 {[0.42][0.52][0.66][o-78

1.08

1.47

|1.89 2.33]j2.85

3.37

3.80 [14.76

5.60

Tls72 0.

10 Jo.20lo31]fo38]0.51]jo.64][0.78 |[0.90 |[1.24

1.71

2.23 112761339

4.03

451 |[5.62

6.61

7.90 |o.

25 |0.26 }|0.40 [[0.50

0.67

0.83 J|0.97 ]| 1.06

1.45

2.03

2.70][3.37]i4.17

4.95

5.52 |16.79

7.98

9.48

50 |[0.32][0.49 Ji0.60

0.81

trotfiri2fl1.20

1.60

[2.27

3,08 113.86 [|4.80

|I5.70

6.32

9.04

10.69

100 _|[[0.39 }|0.59]{0.73

0.98

1.21 L.29]]1.36

1.75

2.51

3.47 ||4.38 §i5.48

6.50

7.16

10.14

11.91

Ll | e
[l | R |
Wil &

200_|[0.46]fo.70]f0.87][1.18

1.46{1.50 [|1.57

1,90

2.75][3.89][4.93 [6.20

[7.35

500 |[[0.59[0.90 [|1.11

1,50 |[186 [L.90 |[1.97

2.10

3.07

4.47 IS.?O 7.22

8.55

8.04

11.26

l|13.14

[y [ EY=)

.60
0.92

9.26 |

[ 1000 Jjo.71][1.08{1.34
e

Text version of table

180 |2.23 |2.27][2.33 ][2.39 |]3.31

4.941l6.33 ||8.06 [|0.53

10.23 Il 1.94(113.95

12.77(|14.80

16.07

* Thesa precipltaion frequency estimales are based on a partial duration series, ARI s the Averaga Recurrance

Interval.

Please referto the documentation for more information. NOTE: Formatting forces estimates near Zefo to appear as

Zera.




Partial duration based Point Precipitation Fregquenoy Estimates Version: 3
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* -ﬁpper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)
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* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)
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*The lower bound of the confidence interval at 90% confidence level is the value which 5% o

**These precipitation fraquency estimates are hased on a partial dusation maxima series, AR! Is the Average Reeumence interval.
Pleass rafer to the documentaion for mere information. NOTE: Formatting prevents estimates near zero to appear as zero.

Maps -

the simulated quantile values for a given requency are less than..

RO™N

40H

:
307N

7™

These maps were praduced using a direct map raquest from the
1.5, Census Bureau Mapping and Cartographilc Rgsources
Tiger Map Servar,

Blease read disclabmer for more information.
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Other Maps/Photographs -

View USGS digital orthephoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial
Photograph may also be available

from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused
by terrain relief and camera tilts has been removed. It combines the image characteristics of a photograph with the
geometric qualities of a map. Visit the USGS for more information.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links
provide general information .

about observing sites in the area, regardless of if their dara was used in this study. For detailed information about
the stations used in this study,

please refer to our documentation.

Using the Natignal Climatic Data Center's (NCDC) station search enging, locate other ¢limate stations within;

+/-30 minutes _ OR... +/-1 degree  of this location (39.425694/-119.7070). Digital ASCII data
can be obtained directly from NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL, station maps.

Hydrometcorolegical Design Studics Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20916




