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This report for the preliminary design of Chambers and Hess Filing No. 1 was prepared by me or
under my direct supervision in accordance with the provisions of the Town of Parker Storm
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by others.
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State of Colorado No. 50961
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I. GENERAL LOCATION AND DESCRIPTION

A. Location
The Chambers and Hess Filing No. 1 development is in the Town of Parker, Douglas County,
Colorado. More specifically, the development is located in the southeast one-quarter of Section
29, Township 6 South, Range 66 West of the Sixth Principal Meridian.

The subject site is also known as Block 10, Lot 1 of Douglas 234 Filing No. 1. The site is 13.803
acres in area. Chambers and Hess Filing No. 1 is located entirely within the Douglas 234 Filing
No. 1 subdivision.

Bordering the Chambers and Hess Filing No. 1 development to the north is South Red Sky
Drive, a residential collector street that transitions to a residential local street east of the existing
traffic roundabout. To the south, Chambers and Hess Filing No. 1 development is bordered by
existing Hess Road, an arterial roadway. South of Hess Road is the Stroh Ranch Development.
West of Chambers and Hess Filing No. 1 development is existing Chambers Road, arterial
roadway. East of Chambers and Hess Filing No. 1 development is Block 12, Lots7-23, of
Douglas 234 Filing No. 1, 1 Amendment.

Chambers and Hess Filing No. 1 is within the Cherry Creek watershed. Cherry Creek is located
about 1.75 miles east of Chambers and Hess Filing No. 1.

A National Resources Conservation Service (NRCS) soils map is in the Appendix. Four distinct
soil types are encountered within Chamber and Hess Filing No. 1. Newlin-Satanta (NsE)
complex, Hydrologic Soil Group B, described as gravelly sandy clay loam. Kutch clay loam
(KuE), Hydrologic Soil Group D, described as clay loam. Manzanola clay loam (Ma),
Hydrologic Soil Group C, described as clay loam. Renohill-Buick (RmE) complex, Hydrologic
Soil Group D, described as clay loam.

In the existing condition, Chambers and Hess Filing No. 1 is vacant ground composed of native
grasses and only a few trees. The site generally slopes from west to east with grades varying
between 1% and 28%. Along the western boundary, the land slopes to the west to Chambers
Road. Along the southern boundary, land slopes to the south to Hess Road.

Chambers and Hess Filing No. 1 is proposed to be developed for commercial/retail development.

II. DRAINAGE BASINS AND SUB-BASINS

A. Major Basin Description
Chambers and Hess Filing No. 1 is located within two major drainage basins, Cherry Creek and
Oak Gulch. Oak Gulch is tributary to Cherry Creek.

Chambers and Hess Filing No. 1 is approximately 2 miles upstream of Cherry Creek. The most
recent Flood Hazard Area Delineation for Cherry Creek in 2003 by URS did not include
Chambers and Hess Filing No. 1 in the report.

Oak Gulch was studied as part of the “Oak Gulch and Lemon Gulch Flood Hazard Area
Delineation” (Reference 4). Chambers and Hess Filing No. 1 is part of sub-basin 109.
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Chambers and Hess Filing No.1 is in FEMA Zone X, an area of minimal flood hazard. A FEMA
LOMR will not be required.

The Chambers and Hess Filing No. 1 site was originally studied as part of the Parker 234
Subdivision Final Drainage Report (Reference 3). The report identified that the site is part of the
Cherry Creek watershed and Oak Gulch watershed. The report assigned historic drainage basin
C-3 (area tributary to Cherry Creek) and historic drainage basin D-3 (area tributary to Oak
Gulch).

B. Site Sub-Basin Description
Referring to the Historic Drainage Map in Appendix C, the basin designations were adopted
from the Parker 234 Final Drainage Report to maintain clarity and continuity.

Historic Basins C1, C2, C3 and C4, tributary to Cherry Creek, drain from west to east. Basin C1
drains to an existing area inlet that was constructed as part of the Parker 234 subdivision
improvements. The runoff then travels north and east via storm sewer to existing detention Pond
“A”. Basin C2 drains from west to east, ultimately through the residential lots on Block 2 of
Douglas 234 Filing No. 1, eventually to the existing Red Sky Drive, then to existing pond “A”.
Basin C3 drains from west to east through the residential lots on Block 2 of Douglas 234 Filing
No. 1, eventually to existing Detention Pond “A”. Detained runoff from Pond “A” is conveyed
under Jordan Road to the east, to an unnamed drainage way that ultimately connects to Cherry
Creek. Basin C4 drains to the north to Red Sky Drive, then to the east and ultimately captured by
existing storm sewer and routed to Pond “A”.

Historic Basins D1 and D2, tributary to Oak Gulch, drain to the west and south to existing South
Chambers Road and Hess Road. Runoft from Historic Basins D1 and D2 travels south on
Chambers Road, then east on Hess Road, to Pond F (Reference 5). Runoff from Pond F is
conveyed south, under Hess Road to Oak Gulch.

There is no offsite runoff that flows onto Chambers and Hess Filing No. 1.

III. DRAINAGE DESIGN CRITERIA

A. Regulations
Chambers and Hess Filing No. 1 is not located within a regulated flood plain, therefore,
Chambers and Hess Filing No. 1 is in compliance with the Town of Parker’s floodplain
ordinance.

B. Discussion of compliance with the Town’s Stream Preservation Standards
Chambers and Hess Filing No. 1 is not located within the Town of Parker Stream Preservation
Area. Nonetheless, Chambers and Filing No. 1 will implement BMP measures to ensure that no
adverse impact to water quality due to land disturbances. There are no Minor or Major
Modifications requested. There are no planned improvements that would be eligible for Mile
High Flood District’s maintenance eligibility.
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C. Development Criteria and Constraints
Chambers and Hess Filing No. 1 will comply with the drainage improvements outlined in the
Final Drainage Report for the Parker 234 Subdivision. The report assigned the area of Chambers
and Hess Filing No. 1 as future commercial development, 95% impervious. Chambers and Hess
Filing No. 1 is using 75% impervious for the commercial lots, according to Mile High Flood
District Table 6-3 (see Appendix) Business: Suburban Area. The proposed impervious is 73%.
By reducing the impervious area, there will be no adverse impact to the downstream drainage
conveyance elements, including the existing storm sewer and existing detention Pond “A”.

D. Hydrology Criteria
The minor storm is the 2 year recurrence interval. The major storm is the 100 year recurrence
interval.

The site is 13.80 acres. The Rational Method is the method used to determine runoff rates for the
minor and major storm. Rational Method runoff coefficients are based on the NRCS Hydrologic
Soil Ratings. The predominant soil type (10 acres), Newlin-Satanta, has Hydrologic Soil Group
Rating as Type “B”. There are also 5 acres of Type “C/D” rated soils. After consulting the Mile
High Flood District about how to calculate Rational Method Runoff Coefficients when there are
differing types of soils from a Hydrologic Soil Group Rating standpoint, they recommended to
evaluate each basin based on where the basin is located with respect to the Hydrologic Soil
Group Rating. The Rational Method Runoff Coefficients were calculated assuming the entire site
is Type “C/D” soils for simplicity, yielding a more conservative estimate of developed runoft.

There are no detention facilities proposed for Chambers and Hess Filing No. 1. Existing
detention pond “A” will receive developed runoff from Chambers and Hess Filing No. 1, as
designated in the Final Drainage Report for the Parker 234 Subdivision.

E. Hydraulic Criteria
Private Drive A is a normal crowned roadways, 26’ flowline to flowline. Street capacities for
Drive A are calculated using UD-Inlet Version 4.05. The minor storm flow depth is limited to no
curb overtopping. Minor storm runoff can spread to the crown of the street. The major storm
flow depth cannot exceed 12 inches. Appendix B contains street capacity calculations. UD-Inlet
was also utilized to calculate proposed storm sewer inlet capture rates.

Hydraulic grade lines are calculated using Mile High Flood District’s UD Sewer software. The
hydraulic grade line for the minor storm must be located below the crown of the pipe. The
hydraulic grade line for the major storm must be located at least 12” below finished grade as a
maximum condition.

F. Variance from Criteria
There are no variances from criteria being sought.
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IV. DRAINAGE FACILITY DESIGN

A. General Concept
Chambers and Hess Filing No. 1 eleven proposed commercial lots. The specific developments
within the commercial lots are unknown currently. This report will quantify the runoff tributary
from each commercial lot in sizing the storm drainage infrastructure. The proposed storm sewer
system will provide a stub to each lot so that when the lot is developed, they can utilize the
connection to the storm sewer system to convey runoff from each commercial lot. The
commercial lots are designated to be a maximum of 75% impervious.

The drive and commercial lots will convey runoff to proposed storm inlets and ultimately to the
existing storm sewer stub constructed in Tract B of Parker 234 subdivision. There is no offsite
runoff draining on the Chambers and Hess Filing No. 1. Runoff from Chambers and Hess Filing
No. 1 is designated to be collected and conveyed by the proposed storm sewer system. Existing
Pond “A” will ultimately receive the developed runoff from Chambers and Hess Filing No. 1.

The appendix contains design charts utilized to quantify developed runoff.

B. Specific Details
The site is 13.80 acres and subdivided into 13 sub-basins to quantify developed storm runoff at
various design points. Each sub-basin is evaluated for the proposed impervious improvements.
Areas within the sub-basins are assigned land uses, Concrete or Asphalt Pavement, Drives and
Walks, Landscape or lawns and Commercial areas. The Proposed Impervious calculation in the
Appendix summarizes the percent impervious of each sub basin. Times of Concentrations are
either calculated or assumed to be the minimum of 5 minutes. Design points are located to
calculate runoff to determine if the drive has the capacity to convey runoff. Design points are
also located at proposed inlets and manholes to calculate the cumulative effect of runoff as the
runoff conveys downstream.

As previously discussed, each commercial lot will capture developed runoff that is conveyed to
the storm sewer system constructed by this proposal. The proposed storm system will convey the
major storm from each commercial lot to the existing storm sewer connection.

Referring to the proposed drainage map, sump inlets are located at drive low point are proposed
at Design Points 9 and 10. The sump inlets are designed to provide 100% capture of the major
storm. At no point does runoff ever exceed available street capacities for the minor or major
storm.

C. Discussion of Detention Storage Required for Full-Spectrum Detention
As previously discussed, Chambers and Hess Filing No. 1 is not required to have on site
detention because the property was included in the tributary area to the existing detention Pond
“A”, about 1200 feet east of Chambers and Hess Filing No. 1. When Pond “A” was designed, the
Chambers and Hess Filing No. 1 property was assigned a percent impervious of 95%. The
proposed site impervious for Chambers and Hess Filing No. 1 is 73%. There is no additional
drainage area tributary to Pond “A”. Therefore, the detention volume requirements for Pond “A”
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are not adversely impacted by a developed Chambers and Hess Filing No. 1 property because the
pond will receive more pervious drainage area than originally designed.

D. Discussion of Outlet Requirements
The outlet structure for existing Pond “A” will require no further improvements due to the
construction of Chambers and Hess Filing No. 1 as discussed in the previous section.

E. Discussion of Storm Sewer Configuration
The proposed storm sewer main is located in Drive A. The storm sewer main will have storm
sewer stubs extending in the commercial lots to convey major storm runoff to the existing storm
sewer stub in Tract B of Parker 234 Subdivision. The storm sewer main is routed through the site
to convey developed runoff to the existing stub. The Final Drainage Report for Parker 234
Subdivision calculated the total developed storm runoff from the Chambers and Hess Filing No.
1 property to be in the minor storm, 34.7 cfs and 88.6 cfs in the major storm. By reducing the
amount of impervious area, the total developed storm runoff from Chambers and Hess Filing No.
1 property in the minor and major storm respectively is: 20.4 cfs and 74.5 cfs.

UDSewer was utilized to calculate the Hydraulic Grade Line for the major and minor storm
sewer. The major storm model used a tailwater elevation that corresponds to the tailwater
elevation of existing manhole SDMH-2 in the Final Drainage Report for Parker 234 Subdivision.
The minor storm tailwater elevation was calculated as normal depth pipe flow at Parker 234
SDMH-2. The Hydraulic Grade Line calculations are located in Appendix B.

F. Discussion on Channel Design and Soil Erodibility Within Channel
There are only minor drainage grass lined swales proposed for Chambers and Hess Filing No. 1.
The calculations for these minor drainage grass lined swales are in the appendix. The relatively
low developed runoff conveyed by these swales yield velocities less than 5 feet per second,
resulting in stable grass swales that do not require grade drops or armoring.

G. Stormwater Utility Eligible Facilities

V. ENVIRONMENTAL PROTECTION CRITERIA

A. General
There are no wetlands located in Chambers and Hess Filing No. 1. There are no “Waters of the
U.S.” located in Chambers and Hess Filing No. 1.

B. Construction BMP Plan
Construction BMP’s will be implemented in a three phase schedule, initial, interim and final
stabilization.

The initial phase will install construction fencing, perimeter construction BMP’s like Silt
Fencing and Sediment Control Logs. Vehicle tracking control to reduce the tracking of soils into
the surrounding public streets and subdivision. At existing storm drain inlets on Hess Road and
Red Sky Drive will have Inlet Protections installed to prevent sediments from entering existing
storm drain systems.
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The interim phase will have the erosion and sediment controls associated with ongoing
construction and grading operations. As grading operations bring the ground to finished grade
elevations, trenching for proposed utilities, and rough street cuts prior to paving, BMP’s like
Check Dams, Diversion Ditches are installed to reduce stormwater runoff to non erosive
velocities.

The final phase is where the site is to be stabilized by revegetating disturbed areas, installing
erosion control blankets or similar on steeper grades.

C. Permanent BMP Plan
Chambers and Hess Filing No. 1 will utilize a regional Permanent BMP by discharging
developed runoff to existing Pond “A”. Pond “A” acts as the Water Quality Enhancement BMP
for Chambers and Hess Filing No. 1.

VI. CONCLUSIONS

A. Compliance with Standards
The drainage plan for Chambers and Hess Filing No. 1 is compliant with Town of Parker’s
stormwater ordinances. Chambers and Hess Filing No. 1 is compliant with the Town of Parker’s
Storm Drainage and Environmental Criterial Manual by utilizing the design methods and
requirements outlined in the SDECM.

B. Drainage Concept
The drainage design for Chambers and Hess Filing No. 1 effectively controls developed runoff
by constructing storm sewer and storm drain inlets that convey developed runoff to the existing
storm sewer stub constructed in anticipation of commercial development. By reducing the
impervious area from the original drainage concept ensures that there are no adverse downstream
impacts to the existing storm drainage infrastructure within the Parker 234 subdivision.

VII. REFERENCES

1. “Urban Storm Drainage Criteria Manual Volumes 1, 2 and 3”. Urban Drainage and
Flood Control District, 2016.

2. “Storm Drainage and Environmental Criteria Manual”. Town of Parker, Colorado.
February 2014.

3. “Final Drainage Report for the Parker 234 Subdivision Parker Colorado”. CVL
Consultants of Colorado, Inc. 2003.

4. “Oak Gulch and Lemon Gulch Flood Hazard Area Delineation”. CH2M Hill. 2000.

5. “Addendum #2 to the Final Drainage Report for Douglas 234 Parker Colorado”. CVL
Consultants of Colorado, Inc. 2004.
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Appendix A

Hydrologic Computations
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

KuE

Kutch clay loam, 8 to 20
percent slopes

D

0.6

3.8%

Ma

Manzanola clay loam

3.5

23.1%

NsE

Newlin-Satanta
complex, 5 to 20
percent slopes

9.9

64.6%

RmE

Renohill-Buick complex,
5 to 25 percent slopes

D

8.5%

Totals for Area of Interest

153

100.0%

Description

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

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

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

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

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

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

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

11/25/2019
Page 3 of 4
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Hydrologic Soil Group—Castle Rock Area, Colorado

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 11/25/2019
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period

NRCS Storm Return Period
Soil 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.84i'3%2 | 0.867'7 0.87i'2% 0.84i"124 0.85/+0.025 | 0.78i+0.110 | 0.65i+0.254
B Cp= Cg= Cp= Csg= Cs= Cs= Cps=
0.84;'19 | 0.86;'9%8 0.81/+0.057 | 0.63i+0.249 | 0.56i+0.328 | 0.47i+0.426 | 0.37i+0.536
c/D | Cop= Cep= Cep = Cep = Cep = Cep = Cep =
0.83i"122 | 0.82i+0.035 | 0.74i+0.132 | 0.56i+0.319 | 0.49i+0.393 | 0.41/+0.484 | 0.32i+0.588
Where:

i = % imperviousness (expressed as a decimal)

C4 = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

C3p = Runoff coefficient for NRCS HSG B soils

Ccp = Runoff coefficient for NRCS HSG C and D soils.

The values for various catchment imperviousness and storm return periods are presented graphically in
Figures 6-1 through 6-3, and are tabulated in Table 6-5. These coefficients were developed for the
Denver region to work in conjunction with the time of concentration recommendations in Section 2.4.
Use of these coefficients and this procedure outside of the semi-arid climate found in the Denver region
may not be valid. The UD-Rational Excel workbook performs all the needed calculations to find the
runoff coefficient given the soil type and imperviousness and the reader may want to take advantage of

this macro-enabled Excel workbook that is available for download from the UDFCD’s website
www.udfcd.org.

See Examples 7.1 and 7.2 that illustrate the Rational Method.

March 2017

Urban Drainage and Flood Control District
Urban Storm Drainage Criteria Manual Volume 1

6-9




Table 6-3. Recommended percentage imperviousness values

Land Use or Percentage Imperviousness
Surface Characteristics (%0)
Business:
Downtown Areas 95
Suburban Areas 75
Residential lots (lot area only):
Single-family
2.5 acres or larger 12
0.75 —2.5 acres 20
0.25—-0.75 acres 30
0.25 acres or less 45
Apartments 75
Industrial:
Light areas 80
Heavy areas 90
Parks, cemeteries 10
Playgrounds 25
Schools 55
Railroad yard areas 50
Undeveloped Areas:
Historic flow analysis 2
Greenbelts, agricultural 2
Off-site flow analysis (when land use not 45
defined)
Streets:
Paved 100
Gravel (packed) 40
Drive and walks 90
Roofs 90
Lawns, sandy soil 2
Lawns, clayey soil 2

Urban Drainage and Flood Control District
Urban Storm Drainage Criteria Manual Volume 1

March 2017



PROJECT: CHAMBERS AND HESS FILING NO. 1 JOB #: D01173
SUBJECT: HISTORIC IMPERVIOUSNESS DATE: 12/13/2019
BY:
i Gravel Gravel Roofs Roofs . " " .
. . Native Soil Type "C/D" Composite Runoff Factors
Basin Square Native Ground Ground
Name Footage Acres (sf) (Acres) (sf) (Acres) (sf) (Acres) C, Cs Ci00 1 %
C1 417,552 9.59 417,552 9.59 0 0.00 0 0.00 0.01 0.05 0.49 2.0
C2 28,133 0.65 28,133 0.65 0 0.00 0 0.00 0.01 0.05 0.49 2.0
C3 8,776 0.20 8,776 0.20 0 0.00 0 0.00 0.01 0.05 0.49 2.0
C4 2,644 0.06 2,644 0.06 0 0.00 0 0.00 0.01 0.05 0.49 2.0
D1 75,297 1.73 75,297 1.73 0 0.00 0 0.00 0.01 0.05 0.49 2.0
D2 68,188 1.57 68,188 1.57 0 0.00 0 0.00 0.01 0.05 0.49 2.0
Land Use Imp., | %
Native Ground 2%
Gravel 40%
Roofs 90%
Hist IMP
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PROJECT: CHAMBERS AND HESS FILING NO. 1 JOB #: D01173
SUBJECT: TIME OF CONCENTRATION DATE: 12/13/2019
BY: BHE
TIME OF CONCENTRATION
TRAVEL TIME Tc CHECK FINAL Time
TIME (Ti) [Max. 3007 (Tt) Te to
Basin Area 5Yr. Elevations Dist. Slope Ti Elevations Dist. | Slope Vel. Tt Tc Peak** Remarks

No. (acres) co-eff. Upstream |Downstream| (ft) (%) (min) | ypstream | Downstream | (ft) (%) (fps) | (min) [ Tc (min) | (min) Flow
C1 9.59 0.05 6085.1 6074.0 196 5.7 14.9 6074.0 6054.0 408 4.9 1.8 3.7 | 18.6 29.0 18.6 29.0 NON URBANIZED
C2 0.65 0.05 5.0 ASSUME MIN TC
C3 0.20 0.05 6070.0 6064.0 143 4.2 14.1 6064.0 6059.0 172 2.9 1.2 23 | 164 27.5 16.4 27.5 NON URBANIZED
C4 0.06 0.05 5.0 ASSUME MIN TC
D1 1.73 0.05 6085.4 6084.0 76 1.8 13.6 6084.0 6082.0 64 3.1 1.3 08 | 144 26.3 14.4 26.3 NON URBANIZED
D2 1.57 0.05 6086.0 6083.1 84 3.5 11.5 6083.1 6054.7 512 5.5 2.0 44 | 158 29.6 15.8 29.6 NON URBANIZED

* Type of Land Surface for Overland Travel Time

1 = Heavy Meadow

2 =Tillage / Field

3 = Short pasture & lawns

4 = Nearly bare ground

5 = Grassed waterway

6 = Paved areas and shallow paved swales

Hist TC

VELOCITY COEFFICIENTS

o g~ W N

25
5

7
10
15
20
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

CALCULATED BY: BHE JOB NO: D01173
DATE: 1211319 P1= 0.99 PROJECT: CHAMBERS AND HESS FILING NO. 1
CHECKED BY: DESIGN STORM: 2 Year
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
= — e — z z = @
g 2 3 IS — z = — 8 = s = 5 s £ g & —
g = ] s | & = g s | - | € € | g <
BASIN 2 a g o £ 2] 2| & £ £ | £ 8 w22 | e 5 E £ REMARKS
2 i i S = < £ | = = = o S B & 9 w z 3 =
w x 5 é o Qo D E ﬁ @D < 4 z
c 1 c1 9.59 001 | 200 | 0.10 | 159 | 0.2
c2 0.65 001 | 50 | 0.01 | 3.36| 0.0
c3 0.20 001 | 275 | 0.00 | 1.64| 0.0
c4 0.06 001 | 50 | 0.00 | 3.36| 0.0
DA 173 001 | 263 | 0.02 | 1.68| 0.0
D2 157 001 | 296 | 0.02 | 157 | 0.0

Hist 2 YR P-1173-DRN_PrelimHydrology.xisx 12/13/201912:29 PM



STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

CALCULATED BY: BHE JOB NO: D01173
DATE: 12113119 P1= 2.60 PROJECT: CHAMBERS AND HESS FILING NO. 1
CHECKED BY: DESIGN STORM: 100 YEAR
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
= . — e — z z = @
g 2 3 IS = z = — 8 = s = 5 s £ g & —
g = 8 s | & = g < = 3 g | o =
BASIN z a < e E g | 2| & E < 2 € w 2 2 w By 5 E 3 REMARKS
2 ] i <] © < £ | @ © s £ o S & 3 = w z S =
5 < < 2 ° ¢ 2leleg|® & * o
C1 1 c1 9.59 049 | 290 | 472 | 416 | 19.6
c2 0.65 049 | 50 | 032 | 882 2.8
C3 0.20 049 | 275 | 010 | 429 0.4
ca 0.06 049 | 50 | 003 | 882 0.3
D1 173 049 | 263 | 0.85 | 440 | 3.7
D2 157 049 | 296 | 0.77 | 411 3.2

Hist 100 YR P-1173-DRN_PrelimHydrology.xsx 12/13/201912:29 PM



PROJECT: CHAMBERS AND HESS FILING NO. 1 JOB #: D01173
SUBJECT: Proposed Impervious DATE: 1/24/2020
BY: BHE
_ L_awns/ L_awnsl Asphalt/ Asphalt/ Drives and Drives and Surburba_n Surburba_n Soil Type "C/D" Composite Runoff Factors
Basin Square Native Area | Native Area Concrete Concrete Walks Walks Commercial | Commercial
Name Footage Acres (sf) (Acres) (sf) (Acres) (sf) (Acres) (sf) (Acres) C, Cs Ci00 1%
A1 40,782 0.94 0 0.00 0 0.00 0 0.00 40,782 0.94 0.60 0.65 0.79 75.0
A2 43,166 0.99 0 0.00 0 0.00 0 0.00 43,166 0.99 0.60 0.65 0.79 75.0
A3 41,151 0.94 0 0.00 0 0.00 0 0.00 41,151 0.94 0.60 0.65 0.79 75.0
A4 42,254 0.97 0 0.00 0 0.00 0 0.00 42,254 0.97 0.60 0.65 0.79 75.0
A5 35,369 0.81 0 0.00 0 0.00 0 0.00 35,369 0.81 0.60 0.65 0.79 75.0
A6 73,051 1.68 0 0.00 0 0.00 0 0.00 73,051 1.68 0.60 0.65 0.79 75.0
A7 39,158 0.90 0 0.00 0 0.00 0 0.00 39,158 0.90 0.60 0.65 0.79 75.0
A8 35,765 0.82 0 0.00 0 0.00 0 0.00 35,765 0.82 0.60 0.65 0.79 75.0
A9 34,498 0.79 13,386 0.31 15,574 0.36 5,538 0.13 0 0.00 0.47 0.53 0.73 60.4
A10 36,273 0.83 14,964 0.34 15,602 0.36 5,707 0.13 0 0.00 0.45 0.51 0.72 58.0
A11 38,337 0.88 0 0.00 0 0.00 0 0.00 38,337 0.88 0.60 0.65 0.79 75.0
A12 60,464 1.39 0 0.00 0 0.00 0 0.00 60,464 1.39 0.60 0.65 0.79 75.0
A13 80,321 1.84 0 0.00 0 0.00 0 0.00 80,321 1.84 0.60 0.65 0.79 75.0
HESS1 56,658 1.30 12,553 0.29 39,461 0.91 4,644 0.11 0 0.00 0.62 0.67 0.80 77.5
HESS?2 2,683 0.06 363 0.01 2,014 0.05 306 0.01 0 0.00 0.70 0.74 0.83 85.6
Totals: 600,588 13.79 28,350 0.65 31,176 0.72 11,245 0.26 529,817 12.16 0.58 0.63 0.78 7341
Land Use Imp., | %
Lawns/Native Area 2%
Asphalt/Concrete 100%
Drives and Walks 90%
Surburban Commercial 75%

IMP
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PROJECT: CHAMBERS AND HESS FILING NO. 1 JOB #: D01173
SUBJECT: TIME OF CONCENTRATION DATE: 1/24/2020
BY: BHE
TIME OF CONCENTRATION
TRAVEL TIME Tc CHECK FINAL | Time
TIME (Ti) [Max. 3007 (Tt) Tc to

Basin Area 5Yr. Elevations Dist. Slope Ti Elevations Dist. | Slope Vel. Tt Tc Peak** Remarks

No. (acres) co-eff. Upstream |Downstream| (ft) (%) (min) | ypstream | Downstream | (ft) (%) (fps) | (min) [ Tc (min) | (min) Flow

Al 0.94 0.65 5.0 Assume Min Tc

A2 0.99 0.65 5.0 Assume Min Tc

A3 0.94 0.65 5.0 Assume Min Tc

A4 0.97 0.65 5.0 Assume Min Tc

A5 0.81 0.65 5.0 Assume Min Tc

A6 1.68 0.65 5.0 Assume Min Tc

A7 0.90 0.65 5.0 Assume Min Tc

A8 0.82 0.65 5.0 Assume Min Tc

A9 0.79 0.53 6077.4 6076.9 19 2.9 3.1 6076.9 6053.2 1076 | 2.2 29 [ 63 [ 94 22.7 9.4 9.4

A10 0.83 0.51 6077.4 6076.8 20 2.9 3.4 6076.8 6053.1 1101 | 2.2 29 [ 64 | 938 23.4 9.8 9.8

A1 0.88 0.65 5.0 Assume Min Tc

A12 1.39 0.65 5.0 Assume Min Tc

A13 1.84 0.65 5.0 Assume Min Tc
HESS1 1.30 0.67 6074.1 6072.7 67 2.1 5.0 6072.7 6055.2 644 2.7 32 |34 | 84 16.1 8.4 8.4 Assume Min Tc
HESS2 0.06 0.74 5.0 Assume Min Tc

* Type of Land Surface for Overland Travel Time

1 = Heavy Meadow

2 =Tillage / Field

3 = Short pasture & lawns

4 = Nearly bare ground

5 = Grassed waterway

6 = Paved areas and shallow paved swales

TC

VELOCITY COEFFICIENTS

o g~ W N

25
5

7
10
15
20
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

CALCULATED BY: BHE JOB NO: D01173
DATE: 1/24/20 P1= 0.99 PROJECT: CHAMBERS AND HESS FILING NO. 1
CHECKED BY: DESIGN STORM: 2 Year
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
[ — e — z z = @
5 2 8 o] = g < _ 3 = g z : = £ e &
g < 2 3 & € 5 5 = = = w =
BASIN = a 2 ° £ 21 2| & £ < | £ g w22 | g | X 5 £ £ REMARKS
2 o i S| e | | &|c° © SR = A =T A IS = z 3 =
o = x é o ) 7] E 2 @D z b z
A1 1 A1 0.94 0.60 50 | 0.56 | 3.36 | 1.9 19 | 238 18 194 8.0 0.4 INL-11 TO SDMH-09
A2 0.99 0.60 50 | 0.60 | 3.36 | 2.0 20 | 20 18 44 7.5 0.1 INL-10 TO SDMH-09
2 A1+A2 5.4 116 | 3.29| 3.8 38 | 20 18 144 71 0.3 SDMH-09 TO SDMH-08
A3 0.94 0.60 50 | 057 | 3.36 | 1.9 19 | 37 18 44 7.2 0.1 INL-09 TO SDMH-08
3 A1-A3 5.7 1.73 | 3.23| 5.6 56 | 20 24 99 7.7 0.2 SDMH-08 TO SDMH-07
A4 0.97 0.60 50 | 0.58 | 3.36 | 2.0 20 | 37 18 44 7.3 0.1 INL-08 TO SDMH-07
4 A1-Ad 6.0 231 | 320 7.4 74 | 20 24 205 8.3 0.4 SDMH-07 TO SDMH-03
A5 0.81 0.60 50 | 049 | 3.36| 1.6 16 | 8.0 18 47 9.0 0.1 INL-07 TO SDMH-03
5 A1-A5 6.4 280 |3.13| 8.8 88 | 58 24 160 12.8 0.2 SDMH-03 TO SDMH-01
A6 6 A6 1.68 0.60 5.0 1.01 | 3.36 | 3.4 34 | 20 18 154 6.8 0.4 INL-13 TO INL-12
A7 7 AB-AT 0.90 0.60 50 | 0.54 | 3.36| 1.8 5.4 155 | 3.29| 5.1 5.1 2.0 24 158 7.5 0.4 INL-12 TO INL-05
A8 8 AB-A8 0.82 0.60 50 | 049 | 336 | 1.7 5.7 2.04 | 3.24| 6.6 66 | 2.0 24 29 8.1 0.1 INL-05 TO INL-04
HESS2 9 0.06 0.70 50 | 0.04 | 3.36| 0.1
A9 9 A9+HESS2 0.79 0.47 9.4 0.37 | 274 | 1.0 9.4 042 | 2.74 1.1 INL-04 DESIGN Q
9 AB-A9+HESS2 9.4 2.46 2.74 6.7 6.7 28.9 24 1 8.1 0.0 DP9: RUNOFF LEAVING INL-04
A10 10 A10 0.83 0.45 98 | 0.38 | 270 | 1.0 1.0 | 136 18 21 9.4 0.0 INL-044 TO SDMH-02
11 AB-A10+HESS2 9.8 283 | 270| 7.6 76 | 05 30 245 4.9 0.8 SDMH-02 TO SDMH-01
12 A1-A10+HESS2 10.6 563 | 261 14.7 147 | 0.5 36 248 5.9 0.7 SDMH-01 TO INL-02
A1 13 A1-A11+HESS2 0.88 0.60 50 | 0.53 | 3.36 | 1.8 11.3 6.16 | 2.54 | 15.7 157 | 0.5 36 88 6.0 0.2 INL-02 TO INL-01
A12 14 A12 1.39 0.60 50 | 0.83 | 3.36 | 2.8 28 | 58 18 179 7.5 0.4 INL-06 TO INL-01
A13 15 A13 1.84 0.60 5.0 111 | 3.36 | 3.7
16 A1-A13+HESS2 11.6 8.10 | 2.52| 20.4 TOTAL RUNOFF INTO EXISTING
DOUGLAS 234 STORM SYSTEM
HESS1 17 HESS1 1.30 0.62 84 | 0.81 | 287 | 2.3

2YR P-1173-DRN_PrelimHydrology.xlsx 1/24/202011:24 AM



STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

CALCULATED BY: BHE JOB NO: D01173
DATE: 1/24/20 P1= 2.60 PROJECT: CHAMBERS AND HESS FILING NO. 1
CHECKED BY: DESIGN STORM: 100 YEAR
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
[ ; — o — z z = z
5 2 g o] = g < _ 3 = g z : = £ e &
S = o =1 @ = S =] - = = w =
BASIN = a 2 ° £ 21 2| & £ < | £ g w22 | g | X 5 £ £ REMARKS
2 o i S| e | | &|c° © SR = A =T A IS = z 3 =
o = x é o ) 7] E 2 @D z b z
A1 1 A1 0.94 0.79 50 | 0.74 | 8.82| 6.5 65 | 2.8 18 194 11.4 0.3 INL-11 TO SDMH-09
A2 0.99 0.79 50 | 0.78 | 8.82| 6.9 6.9 | 20 18 44 10.7 0.1 INL-10 TO SDMH-09
2 A1+A2 53 153 | 8.69| 13.3 133 | 2.0 18 144 9.5 0.3 SDMH-09 TO SDMH-08
A3 0.94 0.79 50 | 0.75 | 8.82| 6.6 66 | 3.7 18 44 10.2 0.1 INL-09 TO SDMH-08
3 A1-A3 55 227 | 858 19.5 195 | 2.0 24 99 10.7 0.2 SDMH-08 TO SDMH-07
A4 0.97 0.79 50 | 0.77 | 8.82| 6.8 6.8 | 3.7 18 44 10.3 0.1 INL-08 TO SDMH-07
4 A1-A4 5.7 3.04 | 851 259 259 | 2.0 24 205 11.4 0.3 SDMH-07 TO SDMH-03
A5 0.81 0.79 50 | 0.64 | 8.82| 5.7 57 | 8.0 18 47 13.0 0.1 INL-07 TO SDMH-03
5 A1-A5 6.0 3.68 | 8.39( 30.9 309 | 538 24 160 18.0 0.1 SDMH-03 TO SDMH-01
A6 6 A6 1.68 0.79 5.0 1.33 | 8.82 | 11.7 11.7 | 20 18 154 9.3 0.3 INL-13 TO INL-12
A7 7 AB-AT 0.90 0.79 50 | 0.71 | 8.82| 6.3 53 2.04 | 869 17.7 17.7 | 20 24 158 10.5 0.3 INL-12 TO INL-05
A8 8 AB-A8 0.82 0.79 50 | 0.65 | 8.82| 5.7 55 269 | 858 231 23.1 | 2.0 24 29 111 0.0 INL-05 TO INL-04
HESS1 17 HESS1 1.30 0.80 8.4 1.04 | 752 | 7.8 8.4 0.84 | 7.52 6.3 CAPTURED BY INLET S(113)
8.4 021 | 7.52 1.5 BYPASSED INLET S(113) TO INLET A4
HESS2 0.06 0.83 50 | 0.05 | 8.82| 0.5
A9 9 | A9+HESS1+HESS2 0.79 0.73 9.4 058 | 7.21 | 4.2 9.4 0.84 | 7.21 6.0 INL-04 INLET DESIGN
AB-A9+HESS1+ 9.4 3.52 7.21 25.4 254 | 289 24 11 30.0 0.0 DP9: RUNOFF LEAVING INL-04
HESS2
A10 10 A10 0.83 0.72 98 | 0.60 | 7.10 | 4.3 43 | 136 18 21 14.5 0.0 INL-044 TO SDMH-02
11 AB-A10 9.8 413 | 7.09| 29.3 293 | 05 30 245 6.9 0.6 SDMH-02 TO SDMH-01
12 A1-A10 10.4 781 | 6.93| 54.1 541 | 05 36 248 7.4 0.6 SDMH-01 TO INL-02
A1 13 A1-A11 0.88 0.79 50 | 0.70 | 8.82| 6.1 10.9 8.51 | 6.78 | 57.7 57.7 | 05 36 88 7.9 0.2 INL-02 TO INL-01
A12 14 A12 1.39 0.79 5.0 1.10 | 8.82 | 9.7 9.7 | 58 18 179 13.4 0.2 INL-06 TO INL-01
A13 15 A13 1.84 0.79 5.0 146 | 8.82 | 12.9
16 A1-A13 111 11.06 | 6.74 | 74.5 TOTAL RUNOFF INTO EXISTING
DOUGLAS 234 STORM SYSTEM

100 YR
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Appendix B

Hydraulic Computations



Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A STREET CAPACITY

Seek | w %

Heurs

a

THE DRIVE A STREET CAPACITIES ARE SUMMARIZED IN A
RATING CURVE AT VARIOUS STREET LONGITUDINAL SLOPES

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.005 ft/ft ———
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.12 3.12 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.63 4.63 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.456 0.456
Discharge outside the Gutter Section W, carried in Section Ty Q= 22 22 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 1.8 1.8 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 4.0 4.0 cfs
Flow Velocity within the Gutter Section V= 3.0 3.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 1.2 1.2
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 6.6 76.3 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 6.3 42.6 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 3.1 11.4 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 7.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) = 9.4 61.0 cfs
Average Flow Velocity Within the Gutter Section = 3.7 6.2 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 1.9 6.2
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm = 1.00 1.00
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 9.4 61.0 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) = 6.00 12.00 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 1.37 7.37 inches
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 4.0 I 61.0 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management'
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Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A STREET CAPACITY

Seek | w %

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.010 ft/ft ¢——
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.12 3.12 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.63 4.63 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.456 0.456
Discharge outside the Gutter Section W, carried in Section Ty Q= 3.1 3.1 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 26 26 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 57 57 cfs
Flow Velocity within the Gutter Section V= 4.3 4.3 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 1.6 1.6
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 9.4 107.8 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 8.9 60.2 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 44 16.2 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 9.9 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) = 13.2 86.3 cfs
Average Flow Velocity Within the Gutter Section = 5.2 8.8 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 2.6 8.8
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm = 1.00 1.00
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 13.2 86.3 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) = 6.00 12.00 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 1.37 7.37 inches
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 5.7 I 86.3 Icfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
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Version 4.05 Released March 2017

|| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A STREET CAPACITY

Seek | w %

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.020 fift €——
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.12 3.12 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.63 4.63 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.456 0.456
Discharge outside the Gutter Section W, carried in Section Ty Q= 4.4 4.4 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 37 37 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 8.0 8.0 cfs
Flow Velocity within the Gutter Section V= 6.0 6.0 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 2.3 2.3
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 13.3 152.5 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 12.5 85.1 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 6.2 229 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 14.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 18.7 122.0 cfs
Average Flow Velocity Within the Gutter Section V= 7.4 12.5 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 3.7 12.5
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= 1.00 0.83
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 18.7 101.8 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= 6.00 11.13 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 1.37 6.50 inches
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 8.0 I 101.8 Icfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A STREET CAPACITY

Seek | w %

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.030 ft/ft 4¢——
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.12 3.12 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.63 4.63 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.456 0.456
Discharge outside the Gutter Section W, carried in Section Ty Q= 53 53 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 45 45 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 9.8 9.8 cfs
Flow Velocity within the Gutter Section V= 74 74 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 2.9 2.9
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 16.3 186.8 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 15.4 104.2 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 76 28.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 171 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 22.9 149.4 cfs
Average Flow Velocity Within the Gutter Section V= 9.1 15.3 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 4.5 15.3
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= 0.74 0.60
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 17.1 90.1 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= 5.46 9.77 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 0.83 5.14 inches
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 9.8 I 90.1 Icfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’

UD-Inlet_v4.05 (1).xlsm, INTERNAL DRIVE CAPACITY

1/20/2020, 5:10 PM


began
Arrow


Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A STREET CAPACITY

Seek | w %

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.040 ftft ¢—
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.12 3.12 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.63 4.63 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.456 0.456
Discharge outside the Gutter Section W, carried in Section Ty Q= 6.2 6.2 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 52 52 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 11.3 11.3 cfs
Flow Velocity within the Gutter Section V= 8.5 8.5 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 3.3 3.3
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 18.8 215.7 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 17.7 120.4 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 8.8 324 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 19.8 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 26.5 172.5 cfs
Average Flow Velocity Within the Gutter Section V= 10.5 17.6 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 52 17.6
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= 0.59 0.48
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 15.7 82.7 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= 5.09 8.95 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 0.46 4.32 inches
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 11.3 I 82.7 Icfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
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Version 4.05 Released March 2017

|| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A STREET CAPACITY

Seek | w %

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.050 ftift 4——
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.12 3.12 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.63 4.63 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.456 0.456
Discharge outside the Gutter Section W, carried in Section Ty Q= 6.9 6.9 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 58 58 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 12.7 12.7 cfs
Flow Velocity within the Gutter Section V= 9.5 9.5 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 3.7 3.7
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 21.0 241.2 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 19.8 134.6 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 9.8 36.2 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 221 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 29.6 192.9 cfs
Average Flow Velocity Within the Gutter Section V= 11.7 19.7 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 5.9 19.7
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= 0.49 0.40
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 14.6 77.3 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= 4.83 8.38 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 0.20 3.75 inches
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 12.7 I 77.3 Icfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
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Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

DRIVE A AND ALLEY A STREET CAPACITY

Terown

T, Tuax

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 14.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.060 ftift 4¢—
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 14.0 | 14.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Allow Flow Depth at Street Crown (leave blank for no) r v check = yes
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) = 3.36 3.36 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dc = 2.0 2.0 inches
Gutter Depression (dc - (W * S, * 12)) = 1.51 1.51 inches
\Water Depth at Gutter Flowline = 4.87 4.87 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 12.0 12.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.425 0.425
Discharge outside the Gutter Section W, carried in Section Ty Q= 9.5 9.5 cfs
Discharge within the Gutter Section W (Qr - Qx) Qw = 7.0 7.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr= 16.6 16.6 cfs
Flow Velocity within the Gutter Section V= 10.9 10.9 fps
V*d Product: Flow Velocity times Gutter Flowline Depth Vid = 4.4 4.4
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread Tru= 18.7 43.7 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txn = 16.7 41.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.130
Theoretical Discharge outside the Gutter Section W, carried in Section Ty 1y Qxth= 23.0 264.2 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Q= 222 157.3 cfs
Discharge within the Gutter Section W (Qq - Qx) Qw = 10.7 39.6 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qgack = 0.0 242 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 33.0 221.2 cfs
Average Flow Velocity Within the Gutter Section V= 12.9 216 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid = 6.4 21.6
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= 0.43 0.35
Max Flow Based on Allowable Depth (Safety Factor Applied) Q= 14.1 76.6 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= 4.65 7.98 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = 0.00 3.11 inches
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaitow =| 14.1 I 76.6 Icfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management’
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Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project:

CHAMBERS AND HESS

Inlet ID:

INLET 04 (DP 9)

Taack

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Gutter Width
Street Transverse Slope

Height of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)
Street Longitudinal Slope - Enter 0 for sump condition
Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

Teack = 5.0 ft
Seack = 0.020 fi/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 13.0 ft
W= 2.00 ft
Sx = 0.020 fi/ft
Sw = 0.083 ft/ft
So= 0.000 fi/ft
NsTREET = 0.016
Minor Storm Major Storm
Thaax =| 13.0 | 13.0 ¢t
duax = 6.0 | 12.0 |inches
r r
Minor Storm Major Storm
Qutow =| sump | SUMP |cfs
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| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input] - MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 4.6 7.0 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate Wo = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.22 0.42 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.59 0.90
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, = 29 7.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 1.1 6.0 cfs

UD-Inlet_v4.05 (1).xlsm, INLET 04 (DP 9) 1/24/2020, 10:59 AM



Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

INLET 044 (DP 10)

Seack W T |

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tunx = 13.0 | 13.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Check boxes are not applicable in SUMP conditions r r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaliow =| SUMP I SUMP Icfs

UD-Inlet_v4.05 (1).xism, INLET 044 (DP 10)

1/24/2020, 11:10 AM



| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input] - MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 4.6 6.0 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate Wo = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.22 0.33 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.59 0.77
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, = 29 5.4 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 1.0 4.3 cfs

UD-Inlet_v4.05 (1).xlsm, INLET 044 (DP 10) 1/24/2020, 11:10 AM



PROJECT: CHAMBERS AND HESS FILING NO. 1 JOB #: D01173
SUBJECT: INLET DESIGNS DATE: 1/24/2020
BY: BHE

Commercial Lot Inlet Designs

CDOT Type 13 inlet design parameters:

Area=  3.01.73'= 5.19 ft*
Open area =43% of total area (source: UD Inlet, MHFD)
Total Open area= 2.23 ft?
Open area with 50% clogging factor= 1.12 ft?
Perimeter: 3.0'+3.0'+1.73'+1.73'= 9.46 ft
Perimeter with 50% clogging factor= 4.73 ft

CDOT Type D inlet design parameters

Area= 3.42'x5.67'= 19.39 ft*
Open area =70% of total area (source: UD Inlet, MHFD)
Total Open area= 13.57 ft?
Open area with 50% clogging factor= 6.79 ft*
Perimeter: 3.42'+3.42'+5.67'+5.67'= 18.18 ft
Perimeter with 50% clogging factor= 9.09 ft

CDOT Type C inlet design parameters

Area=  3.42'x3.42'= 11.70 f°
Open area =70% of total area (source: UD Inlet, MHFD)
Total Open area= 8.19 ft
Open area with 50% clogging factor= 4.09 ft?
Perimeter: 3.42'+3.42'+3.42'+3.42'= 13.68 ft
Perimeter with 50% clogging factor= 6.84 ft
Orifice Equation: Q=CdA(2gh)*.5 (Eq 1) h= (Q/CdA)"2/(2G) (Eq 2) Cd= 0.60
G= 32.2
Weir Equation: Q=CwLh”1.5 (Eq 3) h= (Q/CwL)".6667 (Eq 4) Cw= 3.00
L=Perimeter
Basin Q100 (cfs)  Proposed Inlet Type
Commercial Lot 1 A1l 6.5 CDOT Type 13
Commercial Lot 2 A2 6.9 CDOT Type 13
Commercial Lot 3 A3 6.6 CDOT Type 13
Commercial Lot 4 A4 6.8 CDOT Type 13
Commercial Lot 5 A6 11.7 CDOT Type C
Commercial Lot 6 A7 6.3 CDOT Type 13
Commercial Lot 7 A8 5.7 CDOT Type 13
Commercial Lot 8 A11 6.1 CDOT Type D
Commercial Lot 9 A5 5.7 CDOT Type 13
Commercial Lot 10 A13 12.9 CDOT Type D
Commercial Lot 11 A12 9.7 CDOT Type C

All inlets are located in Sumps



PROJECT: CHAMBERS AND HESS FILING NO. 1

SUBJECT: INLET DESIGNS

JOB #: D01173
DATE: 1/24/2020
BY: BHE

Determine Head Required to capture the runoff

Commercial Lot 1

Design Q= 6.5 cfs
CDOT Type 13
Area= 1.12 ft?
Perimeter= 4,73 ft

Orifice Equation=> solve for H (Eq 2)

h (ft)= 1.48
Weir Equation=> solve for H (Eq 4)
h (ft)= 0.60
Larger h Controls: 1.48 ft of Head required to capture 100% of runoff
Commercial Lot 2
Design Q= 6.9 cfs
CDOT Type 13
Area= 1.12 ft*
Perimeter= 4.73 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 1.66

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.62

Larger h Controls:

1.66 ft of Head required to capture 100% of runoff

Commercial Lot 3

Design Q= 6.6 cfs
CDOT Type 13
Area= 1.12 ft?
Perimeter= 473 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 1.51

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.60

Larger h Controls:

1.51 ft of Head required to capture 100% of runoff

Commercial Lot 4

Design Q= 6.8 cfs
CDOT Type 13
Area= 1.12 ft?
Perimeter= 473 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 1.59

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.61

Larger h Controls:

1.59 ft of Head required to capture 100% of runoff




PROJECT: CHAMBERS AND HESS FILING NO. 1 JOB #: D01173

SUBJECT: INLET DESIGNS

Commercial Lot 5

Design Q= 11.7 cfs
CDOT Type C
Area= 4.09 ft?
Perimeter= 6.84 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 0.35

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.69

Larger h Controls:

DATE: 1/24/2020
BY: BHE

0.69 ft of Head required to capture 100% of runoff

Commercial Lot 6

Design Q= 6.3 cfs
CDOT Type 13
Area= 1.12 ft?
Perimeter= 4,73 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 1.36

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.58

Larger h Controls:

1.36 ft of Head required to capture 100% of runoff

Commercial Lot 7

Design Q= 5.7 cfs
CDOT Type 13
Area= 1.12 ft?
Perimeter= 4,73 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 1.14

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.55

Larger h Controls:

1.14 ft of Head required to capture 100% of runoff

Commercial Lot 8

Design Q= 6.1 cfs
CDOT Type D
Area= 6.79 ft
Perimeter= 9.09 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 0.04

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.37

Larger h Controls:

0.37 ft of Head required to capture 100% of runoff




PROJECT: CHAMBERS AND HESS FILING NO. 1

SUBJECT: INLET DESIGNS

Commercial Lot 9

Design Q= 5.7 cfs
CDOT Type 13
Area= 1.12 ft?
Perimeter= 4,73 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 1.11

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.54

Larger h Controls:

JOB #: D01173
DATE: 1/24/2020
BY: BHE

1.11 ft of Head required to capture 100% of runoff

Commercial Lot 10

Design Q= 12.9 cfs
CDOT Type D
Area= 6.79 ft
Perimeter= 9.09 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 0.16

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.61

Larger h Controls:

0.61 ft of Head required to capture 100% of runoff

Commercial Lot 11

Design Q= 9.7 cfs
CDOT Type C
Area= 4.09 ft?
Perimeter= 6.84 ft

Orifice Equation=> solve for H (Eq 2)
h (ft)= 0.24

Weir Equation=> solve for H (Eq 4)
h (ft)= 0.61

Larger h Controls:

0.61 ft of Head required to capture 100% of runoff




Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

CHAMBERS AND HESS

INLET S(113) HESS ROAD

Seek | w %

Heurs

a

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

Teack = 10.0 ft
Seack = 0.020 fi/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 62.0 ft
W= 2.00 ft
Sx = 0.021 fi/ft
Sw = 0.083 ft/ft
So= 0.030 fi/ft
NsTREET = 0.016
Minor Storm Major Storm
Thaax =| 62.0 | 62.0 ¢t
duax = 6.0 | 12.0 |inches
r r check = yes
Minor Storm Major Storm
Qutow =| 17.2 | 141.3 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05 (1).xism, INLET S(113) HESS ROAD

1/24/2020, 11:10 AM



| INLET ON A CONTINUOUS GRADE

Version 4.05 Released March 2017

#——Lo (C)——

Design Information (Input] ‘ CDOT Type R Curb Opening ﬂ MINOR MAJOR

Type of Inlet Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a') alocaL = 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2

Length of a Single Unit Inlet (Grate or Curb Opening) L= 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) C-G= N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Design Discharge for Half of Street (from Sheet Inlet Management) Q= 2.3 7.8 cfs
Water Spread Width T= 6.3 11.4 ft
Water Depth at Flowline (outside of local depression) d= 3.1 4.4 inches
Water Depth at Street Crown (or at Tyax) dcrown = 0.0 0.0 inches
Ratio of Gutter Flow to Design Flow E,= 0.793 0.508
Discharge outside the Gutter Section W, carried in Section Ty Q= 0.5 3.8 cfs
Discharge within the Gutter Section W Q= 1.8 4.0 cfs
Discharge Behind the Curb Face Qgack = 0.0 0.0 cfs
Flow Area within the Gutter Section W Ay = 0.35 0.56 sq ft
Velocity within the Gutter Section W Vy = 52 7.0 fps
\Water Depth for Design Condition diocaL = 6.1 7.4 inches
Grate Analysis (Calculated) MINOR MAJOR

Total Length of Inlet Grate Opening L= N/A | N/A |t
Ratio of Grate Flow to Design Flow Eo-crate = N/A | N/A |
Under No-Clogging Condition MINOR MAJOR
Minimum Velocity Where Grate Splash-Over Begins Vo = N/A N/A fps
Interception Rate of Frontal Flow R¢= N/A N/A
Interception Rate of Side Flow Ry = N/A N/A
Interception Capacity Q= N/A N/A cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient for Multiple-unit Grate Inlet GrateCoef = N/A N/A

Clogging Factor for Multiple-unit Grate Inlet GrateClog = N/A N/A

Effective (unclogged) Length of Multiple-unit Grate Inlet Le= N/A N/A ft
Minimum Velocity Where Grate Splash-Over Begins Vo = N/A N/A fps
Interception Rate of Frontal Flow R¢= N/A N/A
Interception Rate of Side Flow Rs= N/A N/A

Actual Interception Capacity Q,= N/A N/A cfs
[Carry-Over Flow = Q,-Q, (to be applied to curb opening or next d/s inlet) Q, = N/A N/A cfs
Curb or Slotted Inlet Opening Analysis (Calculated) MINOR MAJOR
Equivalent Slope S, (based on grate carry-over) S, =| 0.169 I 0.116 Ift/ft
Required Length Ly to Have 100% Interception Lr=| 7.20 | 15.96 it
Under No-Clogging Condition MINOR MAJOR
Effective Length of Curb Opening or Slotted Inlet (minimum of L, Lt) L= 7.20 10.00 ft
Interception Capacity Q= 2.3 6.5 cfs
Under Clogging Condition MINOR MAJOR
Clogging Coefficient CurbCoef = 1.25 1.25

Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.06 0.06

Effective (Unclogged) Length Le= 9.37 9.37 ft
Actual Interception Capacity Q= 2.3 6.3 cfs
Carry-Over Flow = Qpcrare)"Qa Q, = 0.0 1.5 cfs
[Summary MINOR MAJOR

Total Inlet Interception Capacity Q= 23 6.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q, = 0.0 1.5 cfs
ICapture Percentage = Q,/Q, = C% = 100 81 %

UD-Inlet_v4.05 (1).xism, INLET S(113) HESS ROAD

1/24/2020, 11:10 AM



P-7 161.00 36 inch 65.75 6,01439  6,008.53
P-8 54.00 36inch 4796 6,008.92 6,006.13
P-11 84.00 36inch 5322 6,003.64 6,002.39
P-12 90.00 36 inch 53.13 6,001.66 5,999.07
P-13 28.00 36inch 62.50 599973  5,998.71
P-20 77.00 36 inch 88.60 6,048.89 6,035.91
P-21 102.00 36 inch 88.34 6,035.19 6,030.38
P-22 26.00 36 inch 87.89 6,031.03 6,028.72
P-23 184.00 18 inch 550 6,033.31 6,029.02
P-25 141.00 36 inch 53.37 6,006.83 6,004.38
P-26 22.00 18inch 5.87 6,00895 6,008.92
P-27 47.00 18inch 591 6,010.48 6,009.07
P-28 94.00 18inch 595 6,014.07 6,010.30
P-31 226.00 18inch 3.80 6,02590 6,021.91
P-32 212.00 18 inch 6.04 6,021.91 6,013.90
P-35 108.00 36 inch 67.21 5,999.04 5994.01
P-36 119.00 36inch 67.09 5993.03 5,986.62

| ---mmmemee- Elevations -------e-se-mm-- |
Label |Discharge| Ground |Upstream HGL | Downstream HGL |
SDIN-1 88.60 6,06242  6,048.89 6.048.89
SDMH-2  87.89  6,037.20
SDIN-3 66.84 6,036.51 6,029 58,0290
SDMH-3 66.72  6,036.20  6,028.17 6,028.17
SDMH-4 66.05  6,030.00 6,019.72 6,018.84
SDMH-5 6575 6,024.40 601526  6,014.39 100 YEAR
SDIN-4 4796 6,017.37  6,008.92 6,008.92 TAILWATER
SDIN-7 5337 6,015.70  6,006.83 6,006.83 ELEVATION
SDMH-9 5322  6,01230  6,004.38 6,003.64 FOR UDSEWER
SDMH-10 53.13  6,01000 6,002.39 6,001.66
SDIN-8 62.50 6,00842  5,999.73 5,999.73
SDIN-9 6721 6,00842  5999.04 5,999.04
SDIN-2 550 6,04141 6,03331 6,033.31
SDMH-1 88.34 6,040.80  6,035.19 6,035.19
SDMH-8 587 6,018.30  6,009.07 6,008.95
SDMH-7 591 6,02000 6,010.68 6,010.48
SDMH-6 595 6,023.40  6,014.27 6,014.07
SDIN-5 3.80 6,034.15  6,025.90 6,025.90
SDIN-6 6.04 6,030.16 6,021.91 6,021.91
Outlet 66.96  5,990.00  5,986.62 5,986.62

| ~=mmemaeme Elevations ---------------- |
Label |Discharge| Ground |Upstream HGL | Downstream HGL |
SDMH-11 67.09  6,006.00  5,994.01 5,993.03
Elapsed: O minute(s) 1 second(s)

EXCERPTED FROM PARKER 234 FINAL DRAINAGE REPORT
(REF #3)
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UDSEWER Math Model Interface Results: CHAMBERS AND HESS MAJOR STORM 01/24/2020 10:38

Program:

Interface 2.1.1.4
Run Date:

UDSEWER Math Model UDS€Wer Results Summary

Project Title: CHAMBERS AND HESS MAJOR STORM
1/24/2020 10:38:54 AM  |Project Description: Default system

System Input Summary

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in):
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: Yes

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6031.03 «——

Manhole Input Summary:

| || Given Flow || Sub Basin Information |
Element Groul.ld Total chal ) Drainage Runoff Syr Overland ||Overland || Gutter Gutt§r
Name Elevation|| Known |Contribution|| Area Coefficient || Coefficient Length Slope ||Length|| Velocity
(f)  |[Flow (cfs)||  (cfs) (Ac.) (ft) (%) (f) || (fps)
| OUTFALL1S(99) [ 605331 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000/ 000 |
|EXISTING PARKER 234] 604220 | 7450 || 000 || 100 | o050 | 050 | 100.00 [[ 2.00 |100.00] 2.83 |
| INL-01 605331 | 7450 || 000 || 100 | o050 | o050 | 10000 [ 200 [100.00] 2.83
| INL-02 | 6054.11 || 5770 || 000 || 100 | 050 | 050 | 10000 | 2.00 [100.00] 2.83
| SDMH-01 | 6060.75 || 5410 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-02 | 605338 || 2930 | 000 | 100 | o050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
INL-04 6053.10 || 25.40 0.00 1.00 0.50 0.50 100.00 || 2.00 [[100.00] 2.83
INL-05 6053.72 || 23.10 0.00 1.00 0.50 0.50 100.00 || 2.00 [[100.00] 2.83
| INL-12 | 6060.21 || 1770 | 000 || 1.00 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| INL-13 1 6063.92 || 1170 | 000 || 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
file:///C:/Users/began.RICKCORP/Documents/report0.html 1/6
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UDSEWER Math Model Interface Results: CHAMBERS AND HESS MAJOR STORM 01/24/2020 10:38

INL-044 | 6053.10 | 430 | 000 || 1.00 050 || 050 | 10000 |[ 2.00 [100.00] 2.83
SDMH-03 6064.36 | 3090 || 0.0 | 1.00 050 || 050 | 10000 [ 2.00 [100.00] 2.83
INL-07 6063.81 || 570 | 000 [ 1.00 050 | 050 | 100.00 |[ 2.00 |[100.00] 2.83
| SDMH-04 | 6065.36 || 2590 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-05 | 6066.37 || 2590 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-06 | 6067.37 || 2590 || 000 || 100 | o050 | o050 | 10000 [ 2.00 [[100.00] 2.83
| SDMH-07 606837 | 2590 || 000 || 100 | o050 | 050 | 10000 [ 200 [100.00] 2.83
| INL-08 | 6066.63 || 6.80 || 000 || 100 | o050 | 050 | 10000 [ 2.0 [100.00] 2.83
| SDMH-08 | 607033 || 19.50 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-09 | 6073.16 || 1330 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
SDMH-10 6076.12 | 650 || 0.00 | 1.00 050 || 050 | 10000 |[ 2.00 [100.00] 2.83
INL-11 6075.50 | 6.50 || 000 | 1.00 050 || 050 | 100.00 || 2.00 [[100.00| 2.83
| INL-10 | 6071.85 ] 690 | 000 || 1.00 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| INL-09 | 6068.62 || 660 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| INL-06 1 6059.50 || 970 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
Manhole Output Summary:
| Local Contribution Total Design Flow |
rlan r . . Local . Peak
Element “Time | Time | BasinTe | Intemsity | oo, | Coeff. | Inensity | Manhole e | o | Commen
(min) (min) (cfs) (cfs)
|  OUTFALL1S(99) | 000 || 000 | 000 | 000 | 000 |[000 | 000 | 000 |o0.00 |
| EXISTING PARKER234 || 862 || 059 | 921 | NaN | NaN |[1200 | 621 | NaN |[74.50] |
| INL-01 | 862 ][ 059 || 921 | NaN || NaN [11.50 648 ||  NaN  [74.50]
| INL-02 | 862 || 059 | 921 | NaN | NaN [[1050] 550 | NaN o [[57.70]
| SDMH-01 | 862 ][ 059 || 921 || NaN | NaN [10.00 [ 541 || NaN  [54.10]
| SDMH-02 | 862 | 059 || 921 || NaN || NaN [ 300 | 977 || NaN  [29.30] |
| INL-04 | 862 | 059 || 921 || NaN || NaN [ 200 || 1270 || NaN  [25.40] |
INL-05 8.62 0.59 9.21 NaN NaN | 1.50 || 15.40 NaN 23.10
INL-12 8.62 0.59 9.21 NaN NaN [ 1.00 || 17.70 NaN 17.70
| INL-13 | 862 | 059 || 921 || NaN || NaN | 050 || 2340 || NaN  [1L.70] |
| INL-044 | 862 | 059 || 921 || NaN | NaN [ 050 || 860 | NaN [ 430 | |
| SDMH-03 | 862 || 059 | 921 | NaN | NaN || 650 [ 475 | NaN  [[30.90]
| INL-07 | 862 ][ 059 || 921 | NaN || NaN [ 050 [ 1140 || NaN  [5.70 |
SDMH-04 | 862 || 059 921 || NaN NaN [ 550 || 471 || NaN 25.90 ||
SDMH-05 | 862 || 059 921 | NaN NaN |[ 500 || 518 | NaN 25.90 ||
| SDMH-06 | 862 | 059 || 921 || NaN || NaN | 450 | 576 | NaN  [25.90] |
| SDMH-07 | 862 | 059 || 921 || NaN | NaN | 400 || 648 | NaN  [25.90] |
INL-08 8.62 0.59 9.21 NaN NaN [ 0.50 ][ 13.60 NaN 6.80
SDMH-08 8.62 0.59 9.21 NaN NaN [ 3.00 || 6.50 NaN 19.50
| SDMH-09 | 862 | 059 || 921 || NaN || NaN [ 200 || 665 | NaN  [13.30] |
| SDMH-10 | 862 || 059 | 921 | NaN | NaN || 100 [ 650 | NaN |/ 6.50 |
| INL-11 | 862 || 059 | 921 | NaN | NaN || 050 | 13.00 | NaN |/ 6.50 ||
| INL-10 | 862 || 059 | 921 | NaN | NaN [[ 050 | 1380 | NaN  |[6.90 ||
INL-09 8.62 0.59 9.21 NaN NaN [ 0.50 || 13.20 NaN 6.60
INL-06 8.62 0.59 9.21 NaN NaN [ 0.50 || 19.40 NaN 9.70
Sewer Input Summary:
| Elevation H Loss Coefficients Given Dimensions

|
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Element Sewer || Downstream || Slope || Upstream || Mannings || Bend || Lateral Cross Rise Span
Name Length Invert (%) Invert n Loss || Loss Section (ft or in) || (ft or in)
(ft) (ft) (ft)
EXISTING PARKER 234 [[104.00 |  6027.93 43 | 6032.40 0.013 ][0.29 [ 0.00 [ CIRCULAR |[ 36.00 in |[ 36.00 in
INL-01 82.83 || 6034.04 8.4 | 6041.00 0.013 [ 0.05 | 0.00 || CIRCULAR | 36.00in || 36.00 in
| INL-02 | 87.80 || 604120 || 0.5 | 6041.64 | 0.013 | 1.00 | 0.00 || CIRCULAR || 36.00in || 36.00 in |
| SDMH-01 [247.69 | 604184 | 1.0 || 604432 || 0.013 [ 0.05] 0.00 | CIRCULAR || 36.00in || 36.00 in
| SDMH-02 [24590 | 604532 | 0.5 || 6046.55 || 0.013 [ 0.05] 0.00 | CIRCULAR || 36.00in || 36.00 in
| INL-04 | 10.80 || 604841 || 2.0 || 6048.63 | 0.013 [ 0.87 | 0.00 || CIRCULAR | 24.00in || 24.00 in
| INL-05 [ 29.40 | 604883 | 2.0 || 6049.42 || 0.013 [ 0.05] 0.00 | CIRCULAR || 24.00 in || 24.00 in
| INL-12 [157.66 || 6049.62 || 2.0 || 6052.77 | 0.013 [ 0.05| 0.00 || CIRCULAR | 24.00 in || 24.00 in
| INL-13 | 15430 | 605327 || 2.0 | 6056.36 | 0.013 | 0.05| 0.00 || CIRCULAR | 18.00in || 18.00in |
| INL-044 | 2067 || 6047.05 || 7.6 | 6048.63 | 0.013 | 1.00 | 0.00 || CIRCULAR || 18.00in || 18.00 in |
SDMH-03 159.65 || 6045.32 48 | 6052.91 0.013 ][ 1.00 [ 0.00 [ CIRCULAR |[ 24.00 in |[ 24.00 in
INL-07 46.50 ||  6053.59 8.0 | 6057.31 0.013 [ 1.00 | 0.00 || CIRCULAR | 18.00 in || 18.00 in
| SDMH-04 | 5127 || 6053.11 || 2.0 | 6054.14 | 0.013 [ 0.05 | 0.00 || CIRCULAR || 24.00in || 24.00 in |
| SDMH-05 | 5127 | 605434 | 2.0 || 605537 || 0.013 [ 0.09] 0.00 | CIRCULAR || 24.00in || 24.00 in
| SDMH-06 | 5127 || 605557 || 2.0 || 6056.60 | 0.013 [0.09 | 0.00 || CIRCULAR | 24.00in || 24.00 in
| SDMH-07 | 5127 || 6056.80 || 2.0 || 6057.83 | 0.013 [ 0.09 | 0.00 || CIRCULAR | 24.00 in || 24.00 in
INL-08 4350 | 605852 | 3.7 || 6060.13 || 0.013 [ 0.81] 0.00 | CIRCULAR || 18.00in || 18.00 in
SDMH-08 99.50 || 6058.03 || 2.0 || 6060.02 || 0.013 [ 0.05] 0.00 || CIRCULAR | 24.00in || 24.00 in
| SDMH-09 | 14435 606052 | 2.0 | 6063.41 | 0.013 [ 0.05] 0.00 |[CIRCULAR | 18.00in || 18.00in |
| SDMH-10 | 15042 6063.61 | 2.0 | 6066.62 || 0.013 | 0.05] 0.00 || CIRCULAR | 18.00in || 18.00in |
INL-11 43.50 || 6066.83 50 | 6069.00 0.013 | 1.00 | 0.00 || CIRCULAR | 18.00 in || 18.00 in
INL-10 43.50 | 6063.61 4.0 || 6065.35 0.013 | 1.00 | 0.00 || CIRCULAR | 18.00in || 18.00 in
| INL-09 | 4350 || 6060.51 || 3.7 | 6062.12 | 0.013 | 1.00 | 0.00 || CIRCULAR || 18.00in || 18.00 in |
| INL-06 | 179.08 | 6046.13 || 3.0 | 6051.50 | 0.013 | 1.00 | 0.00 || CIRCULAR || 18.00in || 18.00 in |
Sewer Flow Summary:
Fg;l[l):cl:)t;v Critical Flow Normal Flow
Element Flow || Velocity (Depth||Velocity |Depth|Velocity|| Froude Flow Flow Suicharged
Name (cfs) || (fps) | Gn) | (fps) | Gm) | (fps) [Number| Condition | (cfs)| “en&th Comment
(ft)
FXISTING PARKER 13868 | 19.62 ||32.56| 1108 [1878 | 19.97 | 3.5 [Swperenticalloysg) 333 | Velocity isToo
ump High
INL-01 193.83 || 27.42 ||32.56| 11.08 [15.48 25.62 | 4.56 ||Supercritical|74.50|  0.00 VCIOCH“i-‘;LS Teo
| INL-02 | 4729 | 6.69 |[36.00] 8.16 [36.00( 8.16 || 0.00 ||Pressurized [57.70] 87.80 || |
| SDMH-01 | 66.88 || 9.46 [28.66] 8.97 |[24.56]| 10.53 | 1.37 |[Pressurized |[54.10] 247.69 || |
SDMH-02 4729 | 669 [21.03 6.83 |[20.51] 7.05 | 1.05 S“pfflf;g“’al 29.30| 129.83
| INL-04 | 3208 | 1021 [[21.26] 8.63 |[16.12]] 1132 | 1.83 |Supercritical[25.40] 0.00 ||
| INL-05 | 3208 | 1021 [[20.51] 8.08 |[15.08] 11.11 | 1.89 [Supercritical[23.10] 0.00 ||
| INL-12 | 32.08 || 1021 [[18.19]] 6.93 |[12.73]| 1046 | 2.00 |[Supercritical|17.70[ 0.00 |
INL-13 1490 || 843 |[15.62] 7.8 [[12.02] 9.33 || 1.75 |[Supereritical[11.70[  0.00
INL-044 2012 || 1648 | 9.54 | 452 | 4.67 | 11.80 | 3.95 S“pﬁg‘;‘cal 430( 9.8
SDMH-03 4946 || 1574 (2251 10.10 |[13.74] 16.61 | 3.02 S“pfflf;g‘cal 30.90| 77.52
| INL-07 12979 | 16.86 |[11.05]] 5.01 | 534 | 13.00 | 4.05 |[Supercritical|5.70( 0.00 || |
| SDMH-04 | 32.08 || 1021 |21.40] 876 [16.35]| 11.36 || 1.81 |[Supercritical25.90] 0.00 || |
| SDMH-05 | 3208 | 1021 |[21.40] 876 [16.35] 11.36 | 1.81 |[Supercritical[25.90] 0.00 || |
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SDMH-06 3208 | 1021 [[21.40] 8.76 |[16.35] 1136 | 1.81 |Supercritical[25.90]  0.00
SDMH-07 32.08 || 1021 [[21.40] 8.76 |[1635]| 11.36 | 1.81 |[Supercritical25.90|  0.00
INL-08 2026 || 1146 [12.11] 538 |[7.18 || 1033 | 2.72 S“pje]ifflg‘cal 6.80 | 22.53
| SDMH-08 | 32.08 | 1021 |[19.05] 7.29 |[[13.51] 10.71 || 1.97 |[Supercritical[19.50] 0.00 || |
| SDMH-09 | 1490 | 843 |[16.33]] 7.89 [[13.26] 9.53 || 1.63 |[Supercritical[13.30[ 0.00 || |
SDMH-10 1490 | 843 [11.83|| 528 [ 832 814 | 196 S“pﬁfrrlglcal 650 2639
| INL-11 | 2355 | 1333 [[11.83] 5.28 || 646 | 1139 | 3.19 |[Supercritical| 6.50] 0.00 ||
INL-10 21.07 || 1192 (1220 541 || 7.09 || 10.67 | 2.83 S“pfljf:;‘cal 690 17.60
INL-09 2026 || 1146 [[11.93] 531 |[7.07 ] 1025 | 2.72 |Supercritical| 6.60 |  0.00
| INL-06 | 1824 | 1032 |[14.42]] 639 | 9.33 || 1048 || 2.35 |[Supercritical9.70| 0.00 ||
¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
 If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
| H Existing “ Calculated “ Used ||
Element Peak Cross . . . Area
Name F(‘i(f)sv)v Section Rise Span Rise Span Rise Span (ft12) Comment
EXISTING PARKER 234 |[74.50| CIRCULAR |[36.00 in|[36.00 in|[30.00 in [ 30.00 in [ 36.00 in|[36.00 in|| 7.07
INL-01 74.50/| CIRCULAR |[36.00 in|[36.00 in|[27.00 in|[27.00 in|[36.00 in [ 36.00 in || 7.07
Existing height is smaller
than the suggested height.
INL-02 57.70|| CIRCULAR |[36.00 in|{36.00 in ||42.00 in|{42.00 in||36.00 in||36.00 in || 7.07 || Existing width is smaller
than the suggested width.
Exceeds max. Depth/Rise
SDMH-01 54.10/ CIRCULAR |[36.00 in[36.00 in|[36.00 in][36.00 in|[36.00 in [ 36.00 in|| 7.07
| SDMH-02 29.30/| CIRCULAR |[36.00 in|[36.00 in|[33.00 in || 33.00 in [ 36.00 in|[36.00 in|| 7.07 || |
| INL-04 25.40/| CIRCULAR |[24.00 in|[24.00 in|[24.00 in || 24.00 in || 24.00 in|[24.00 in || 3.14 || |
| INL-05 23.10|| CIRCULAR ||24.00 in [ 24.00 in || 24.00 in[24.00 in|[24.00 in][24.00 in|[ 3.14 || |
INL-12 17.70| CIRCULAR [24.00 in|[24.00 in [ 21.00 in | 21.00 in|[24.00 in|[24.00 in]| 3.14
INL-13 11.70| CIRCULAR |[18.00 in|[ 18.00 in|[ 18.00 in [ 18.00 in | 18.00 in | 18.00 in|| 1.77
| INL-044 | 430 ||[CIRCULAR|[18.00 in|[ 18.00 in|[ 18.00 in || 18.00 in [ 18.00 in|[ 18.00 in|| 1.77 || |
| SDMH-03 30.90/ CIRCULAR |[24.00 in|[24.00 in|[21.00 in || 21.00 in [ 24.00 in|[24.00 in || 3.14 || |
INL-07 [ 5.70 | CIRCULAR |[18.00 in | 18.00 in [ 18.00 in|[ 18.00 in|[ 18.00 in | 18.00 in|| 1.77
SDMH-04 |25.90|| CIRCULAR |[24.00 in[24.00 in | 24.00 in|[24.00 in|[24.00 in [24.00 in]| 3.14
| SDMH-05 25.90/| CIRCULAR |[24.00 in|[24.00 in|[24.00 in | 24.00 in [ 24.00 in|[24.00 in | 3.14 || |
| SDMH-06 25.90/ CIRCULAR |[24.00 in|[24.00 in|[24.00 in || 24.00 in || 24.00 in|[24.00 in || 3.14 || |
| SDMH-07 125.90|| CIRCULAR ||24.00 in [ 24.00 in || 24.00 in|[24.00 in|[24.00 in|[24.00 in || 3.14 || |
| INL-08 | 6.80 [ CIRCULAR |[18.00 in [ 18.00 in|[ 18.00 in[ 18.00 in|[ 18.00 in [ 18.00 in|| 1.77 ||
SDMH-08 19.50|| CIRCULAR 24.00 in|[24.00 in [ 21.00 in | 21.00 in|[24.00 in|[24.00 in]| 3.14
SDMH-09 13.30|| CIRCULAR |[18.00 in|[ 18.00 in || 18.00 in | 18.00 in|[18.00 in[ 18.00 in|[ 1.77
| SDMH-10 | 6.50 || CIRCULAR|[18.00 in|[ 18.00 in|[ 18.00 in | 18.00 in [ 18.00 in|[ 18.00 in|| 1.77 || |
| INL-11 | 6.50 || CIRCULAR|[18.00 in[ 18.00 in|[ 18.00 in | 18.00 in [ 18.00 in|[ 18.00 in|| 1.77 || |
| INL-10 | 6.90 | CIRCULAR [[18.00 in | 18.00 in [ 18.00 in|| 18.00 in [ 18.00 in|[ 18.00 in || 1.77 || |
| INL-09 | 6.60 || CIRCULAR ||18.00 in [ 18.00 in | 18.00 in | 18.00 in|[18.00 in|[ 18.00 in|[ 1.77 || |
| INL-06 | 9.70 || CIRCULAR|[18.00 in|[ 18.00 in|[ 18.00 in | 18.00 in [ 18.00 in|[ 18.00 in|| 1.77 || |

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
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» Sewer sizes should not decrease downstream.
¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6031.03

Invert Elev. Downstream Manhole HGL EGL
0sses
Element Downstream || Upstream ]iil;g L;t(:esrsal Downstream || Upstream || Downstream Fliif)tsi:n Upstream
Name (fo) () (F6) (t) (fo) (ft) (ft) (t0 (ft)
EXISTING PARKER 234 ]| 6027.93 || 603240 | 0.00 || 000 | 6031.03 | 6035.11 || 6032.75 4.26 || 6037.02
| INL-01 | 6034.04 || 6041.00 || 0.09 | 0.0 | 603533 | 6043.71 | 604553 | 0.09 || 6045.62 |
| INL-02 | 604120 || 6041.64 || 1.03 | 0.0 | 604562 | 6046.27 | 6046.65 | 0.65 || 6047.31 |
| SDMH-01 | 6041.84 | 604432 | 005 || 000 | 604644 | 6048.06 | 604735 | 1.62 | 6048.97 |
SDMH-02 6045.32 || 6046.55 || 0.01 0.00 6048.72 || 6048.84 || 6048.99 025 || 6049.24
INL-04 6048.41 || 6048.63 || 0.88 0.00 6049.98 | 6050.40 || 6051.42 0.14 || 6051.56
| INL-05 | 6048.83 || 6049.42 || 0.04 | 0.0 | 605044 | 6051.13 | 6052.01 | 0.14 || 6052.14 |
| INL-12 | 6049.62 || 6052.77 || 0.02 | 0.0 || 6051.15 | 605429 | 6052.38 | 2.65 || 6055.03 |
INL-13 | 605327 | 605636 | 003 |[ 000 || 605432 | 6057.66 | 6055.63 2.83 || 6058.46
INL-044 | 6047.05 || 6048.63 | 0.09 | 000 || 6049.24 | 6049.42 || 6049.33 041 || 6049.74
| SDMH-03 | 604532 ]| 6052.91 || 150 | 0.00 || 6049.57 | 6054.79 | 6051.07 | 5.30 || 6056.37 |
| INL-07 | 6053.59 || 6057.31 || 0.16 | 0.0 | 605495 | 605823 | 6056.66 | 1.96 || 6058.62 |
| SDMH-04 | 6053.11 || 6054.14 | 005 | 000 | 605484 | 6055.92 || 605648 | 0.63 | 6057.11 |
| SDMH-05 | 605434 | 605537 | 0.09 |[ 000 || 6056.02 | 6057.15 | 6057.71 | 0.63 | 6058.34
SDMH-06 6055.57 || 6056.60 || 0.09 0.00 6057.25 || 6058.38 || 6058.94 0.63 || 6059.57
SDMH-07 6056.80 || 6057.83 || 0.09 0.00 6058.48 || 6059.61 || 6060.17 0.63 || 6060.80
| INL-08 | 6058.52 || 6060.13 || 0.19 | 0.0 | 6060.76 | 6061.14 | 6060.99 | 0.60 || 6061.59 |
| SDMH-08 | 6058.03 || 6060.02 || 0.03 | 0.0 | 6059.64 | 6061.61 | 6060.94 | 1.50 || 6062.43 |
| SDMH-09 | 6060.52 || 606341 | 0.04 | 000 | 6061.65 | 6064.77 || 6063.04 | 2.70 | 6065.74 |
| SDMH-10 | 6063.61 || 6066.62 | 0.01 | 000 | 606554 | 6067.61 || 606575 | 2.29 | 6068.04 |
| INL-11 | 6066.83 || 6069.00 || 021 | 0.0 | 6067.82 | 6069.99 | 6069.38 | 1.04 || 6070.42 |
| INL-10 | 6063.61 || 606535 || 024 | 0.00 | 606574 | 6066.37 | 606598 | 0.85 || 6066.82 |
| INL-09 | 6060.51 | 6062.12 || 022 || 000 || 6061.82 | 6063.11 | 6062.73 | 0.82 | 6063.55
| INL-06 | 6046.13 || 605150 | 047 |[ 000 || 604691 | 6052.70 | 6048.61 | 4.72 | 6053.34
¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
¢ Bendloss=Bend K * V_fi " 2/(2*g)
o Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi » 2/(2*g).
¢ Friction loss is always Upstream EGL - Downstream EGL.
Excavation Estimate:
The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft
| | Downstream | Upstream |
. ||B m| T Trench Ti Trench
Element Length Wall Be(!dmg V‘\)/‘i:::i(;h Wi(:il:h D:ptch Cofver Wi(:il;h D:ptch Cofver Volume Comment
Name (ft) || (in) (in) (ft) (ft) (ft) (ft) (ft) (ft) (ft) |[(cu.yd)
| EXISTING PARKER 234 || 104.00][4.00]| 6.00 || 6.67 ||48.76 || 26.22 |[22.05] 17.60 || 10.63 || 6.47 ||1383.95]| |
| INL-01 | 82.83 [[4.00] 6.00 || 6.67 |[1432] 8.99 | 4.82 |[22.62 | 13.14 || 8.98 || 346.38 || |
| INL-02 | 87.80 [[4.00]| 6.00 | 6.67 [[22.22] 12.94 || 8.78 ][ 22.94 || 13.30 || 9.14 |[ 490.44 || |
| I ol I I I [ I [ I |
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SDMH-01 |247.69||4.00(| 6.00 | 6.67 |[22.53 13.10 || 8.93 || 30.86 || 17.26 || 13.10[1888.38|

SDMH-02 [245.90[4.00]] 6.00 | 6.67 [28.86] 16.26 |[12.10] 11.66 || 7.66 | 3.50 |[1315.41

INL-04 | 10.80 [[3.00]] 4.00 || 550 [ 893 ] 555 | 2.72] 7.94 || 505 || 2.22 | 12.55
| INL-05 | 29.40 [[3.00] 4.00 || 550 || 7.54 || 4.85 | 2.02 || 7.60 || 4.88 || 2.05 || 3031 | |
| INL-12 | 157.66[3.00] 4.00 || 550 || 7.21 || 4.69 | 1.85 || 13.88 ] 8.02 | 5.19 || 257.48 || Sewer Too Shallow |
| INL-13 [15430[2.50] 4.00 | 492 [[13.37] 748 | 523 | 14.62] 8.10 | 5.85 |[337.20 ||

INL-044 20.67 [[2.50] 4.00 | 492 [12.16 | 6.87 | 4.62 || 8.44 | 5.01 [ 2.76 || 28.57

SDMH-03 159.65][3.00 4.00 | 550 |[29.86] 16.01 |[13.18] 21.90 || 12.03 || 9.20 |[1093.48
| INL-07 | 46.50 [[2.50]] 4.00 || 492 [[21.04] 11.31 || 9.06 || 12.50 || 7.04 || 4.79 || 146.05 ||

SDMH-04 | 51.27 |[3.00]] 4.00 | 550 [[21.49 | 11.83 || 9.00 || 21.44 || 11.80 || 8.97 || 244.41 ||

SDMH-05 | 51.27 |[3.00]] 4.00 | 550 [21.03] 11.60 || 8.77 || 21.00 || 11.58 || 8.75 || 235.33

SDMH-06 | 51.27 [[3.00]] 4.00 || 5.50 [[20.59] 11.38 || 8.55 |[20.54 || 11.35 || 8.52 || 226.45
| SDMH-07 | 51.27 [[3.00] 4.00 || 550 |[20.13] 11.15 || 8.32 |[20.08 || 11.12 || 8.29 |[ 217.57 || |
| INL-08 | 43.50 [[2.50]] 4.00 || 492 [[19.20] 10.39 || 8.14 || 12.50 || 7.04 || 4.79 || 121.71 || |
| SDMH-08 | 99.50 [[3.00]| 4.00 || 5.50 [19.68 | 10.92 || 8.09 |[ 19.62 || 10.89 | 8.06 || 405.56 || |
| SDMH-09 [144.35][2.50] 4.00 | 492 [ 19.11 ] 1035 || 8.10 || 19.00 || 10.29 | 8.04 | 538.53 ||
| SDMH-10 [150.42[2.50] 4.00 || 4.92 [ 18.60] 10.09 || 7.84 |[ 18.50 || 10.04 || 7.79 | 534.53 ||
| INL-11 | 4350 [[2.50]] 4.00 || 492 [[18.09] 9.84 | 7.59 |[12.50 || 7.04 || 4.79 || 113.38 || |
| INL-10 | 43.50 [[2.50]] 4.00 || 492 | 18.60 | 10.09 | 7.84 | 12.50 || 7.04 || 4.79 || 117.15 || |

INL-09 | 43.50 |[2.50]] 4.00 | 492 [19.14 | 1036 | 8.11 [ 12.50 || 7.04 || 4.79 || 121.24

INL-06 [179.08[2.50] 4.00 || 492 [13.86] 7.72 || 547 [ 1550 | 8.54 || 6.29 | 424.46

Total earth volume for sewer trenches = 10631 cubic yards.
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The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable width was used.
The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
The sewer bedding thickness is equal to:

o Four inches for pipes less than 33 inches.

o Six inches for pipes less than 60 inches.

o Eight inches for all larger sizes.
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

MINOR STORM TAIL WATER CALCULATION FOR UD SEWER

Circular
Diameter (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

3.00

6027.92

4.30

0.013

Known Q
= 20.40

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft) Section

6031.00 ]

6030.00 // \

6029.00 \ }
\ > /

6028.00 \\/

6027.00

6026.00

0 1 2 3 4

Reach (ft)

Friday, Jan 24 2020

0.78
20.40
1.48
13.81
3.22
1.45
2.64
3.74

Depth (ft)

3.08

2.08

1.08

0.08

-0.92

-1.92
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Program:

Interface 2.1.1.4
Run Date:

UDSEWER Math Model UDS€Wer Results Summary

Project Title: CHAMBERS AND HESS MINOR STORM
1/24/2020 10:32:05 AM  |Project Description: Default system

System Input Summary

Rainfall Parameters

Rainfall Return Period: 2
Rainfall Calculation Method: Formula

One Hour Depth (in):
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: Yes

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6028.70

Manhole Input Summary:

| || Given Flow || Sub Basin Information |
Element Groul.ld Total chal ) Drainage Runoff Syr Overland ||Overland || Gutter Gutt§r
Name Elevation|| Known |Contribution|| Area Coefficient || Coefficient Length Slope ||Length|| Velocity
(f)  |[Flow (cfs)||  (cfs) (Ac.) (ft) (%) (f) || (fps)
| OUTFALL1S(99) [ 605331 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 000 | 000 |
|EXISTING PARKER 234 604220 | 2040 || 000 || 100 | o050 | 050 [ 100.00 [[ 2.00 |100.00] 2.83 |
| INL-01 605331 | 2040 || 000 || 100 | 050 | 050 | 10000 [ 200 [100.00] 2.83
| INL-02 | 6054.11 || 1570 || 000 || 100 | 050 | 050 | 10000 [ 2.00 [100.00] 2.83
| SDMH-01 | 6060.75 || 1470 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00] 2.83 |
| SDMH-02 | 605338 || 760 | 000 | 100 | o050 | 050 | 100.00 || 2.00 |[100.00/ 2.83 |
INL-04 6053.10 || 6.70 0.00 1.00 0.50 0.50 100.00 || 2.00 [[100.00] 2.83
INL-05 6053.72 || 6.60 0.00 1.00 0.50 0.50 100.00 || 2.00 [[100.00] 2.83
| INL-12 | 6060.21 || 510 | 000 || 1.00 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| INL-13 1 6063.92 | 340 | 000 | 100 | 050 | 050 | 100.00 || 2.00 |[100.00/ 2.83 |
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INL-044 | 6053.10 | 1.00 | 000 | 1.00 050 || 050 | 10000 |[ 2.00 [100.00] 2.83
SDMH-03 606436 | 880 || 0.00 | 1.00 050 || 050 | 10000 |[ 2.00 [100.00] 2.83
INL-07 6063.81 || 1.60 | 000 [ 1.00 050 | 050 | 100.00 || 2.00 [100.00] 2.83
| SDMH-04 | 606536 || 740 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-05 | 606637 || 740 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-06 1606737 ]| 740 || 000 || 100 | o050 | o050 | 10000 [ 2.00 [[100.00] 2.83
| SDMH-07 1606837 | 740 | 000 || 100 | o050 | 050 | 10000 [ 200 [100.00] 2.83
| INL-08 | 6066.63 || 2.00 || 000 || 100 | o050 | 050 | 10000 [ 2.0 [100.00] 2.83
| SDMH-08 | 607033 || 560 | 000 || 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| SDMH-09 | 6073.16 || 380 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
SDMH-10 6076.12 | 190 || 0.00 | 1.00 050 || 050 | 10000 |[ 2.00 [100.00] 2.83
INL-11 6075.50 | 1.90 | 000 | 100 050 || 050 | 100.00 || 2.00 [[100.00| 2.83
| INL-10 | 6071.85 ] 200 | 000 || 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
| INL-09 | 6068.62 | 190 | 000 | 100 | 050 | 050 | 100.00 || 2.00 |[100.00/ 2.83 |
| INL-06 1 605950 || 280 | 000 | 100 | 050 | 050 | 100.00 || 2.00 [100.00/ 2.83 |
Manhole Output Summary:
| Local Contribution Total Design Flow |
Element O‘&?;:;nd (,;rl;lt:;r Basin Tc || Intensity CI:)‘I)lii;b Coeff. || Intensity | Manhole Tc gf:x Comment
Name (min) (min) (min) (in/hr) (cfs) Area (in/hr) (min) (cfs)
|  OUTFALL1S(99) | 000 || 000 | 000 | 000 | 000 |[ 000 | 000 | 000 |o0.00| |
| EXISTING PARKER234 || 862 || 059 | 921 | NaN | NaN |[1200] 170 | NaN  |[20.40]| |
| INL-01 | 862 ][ 059 || 921 | NaN || NaN [11.50 177 ||  NaN  [[2040]
| INL-02 | 862 || 059 | 921 | NaN | NaN [[1050] 150 | NaN  [[15.70]
| SDMH-01 | 862 ][ 059 || 921 || NaN | NaN [1000[ 147 || NaN  [14.70]
| SDMH-02 | 862 | 059 || 921 || NaN || NaN [ 300 | 253 || NaN [ 7.60 | |
| INL-04 | 862 | 059 || 921 || NaN || NaN [ 200 | 335 || NaN [ 670 | |
INL-05 8.62 0.59 9.21 NaN NaN [ 1.50 || 4.40 NaN 6.60
INL-12 8.62 0.59 9.21 NaN NaN [ 1.00 || 5.10 NaN 5.10
| INL-13 | 862 | 059 || 921 || NaN || NaN [ 050 || 680 | NaN [ 3.40 || |
| INL-044 | 862 | 059 || 921 || NaN || NaN [ 050 || 200 | NaN [ 1.00 || |
| SDMH-03 | 862 || 059 | 921 | NaN | NaN || 650 [ 135 | NaN |/ 8.80 |
| INL-07 | 862 ][ 059 || 921 | NaN || NaN [ 050 [ 320 || NaN | 1.60 ||
SDMH-04 | 862 || 059 921 || NaN NaN [ 5.50 135 |  NaN 7.40 ||
SDMH-05 | 862 || 059 921 | NaN NaN |[ 500 || 148 | NaN 7.40 ||
| SDMH-06 | 862 | 059 || 921 || NaN || NaN | 450 || 164 | NaN [ 740 | |
| SDMH-07 | 862 | 059 || 921 || NaN || NaN [ 400 | 185 | NaN [ 7.40 | |
INL-08 8.62 0.59 9.21 NaN NaN [ 0.50 || 4.00 NaN 2.00
SDMH-08 8.62 0.59 9.21 NaN NaN [ 3.00 || 1.87 NaN 5.60
| SDMH-09 | 862 | 059 || 921 || NaN || NaN [ 200 | 190 | NaN [ 3.80 || |
| SDMH-10 | 862 || 059 | 921 | NaN | NaN || 100 [ 190 | NaN  |[ 1.90 ||
| INL-11 | 862 || 059 | 921 | NaN | NaN || 050 | 38 | NaN |[1.90 ||
| INL-10 | 862 || 059 | 921 | NaN | NaN [[ 050 | 400 |  NaN [ 2.00 ||
INL-09 8.62 0.59 9.21 NaN NaN [ 0.50 || 3.80 NaN 1.90
INL-06 8.62 0.59 9.21 NaN NaN [ 0.50 || 5.60 NaN 2.80
Sewer Input Summary:
| “ Elevation H Loss Coefficients “ Given Dimensions
[ 1l Il 1T IT 1T Il IT 1T T T 1
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Element Sewer || Downstream || Slope || Upstream || Mannings || Bend || Lateral Cross Rise Span
Name Length Invert (%) Invert n Loss || Loss Section (ft or in) || (ft or in)
(ft) (ft) (ft)
EXISTING PARKER 234 [[104.00 |  6027.93 43 | 6032.40 0.013 ][029 [ 0.00 [ CIRCULAR |[ 36.00 in |[ 36.00 in
INL-01 82.83 || 6034.04 8.4 | 6041.00 0.013 [ 0.05 | 0.00 || CIRCULAR | 36.00in || 36.00 in
| INL-02 | 87.80 || 604120 || 0.5 | 6041.64 | 0.013 | 1.00 | 0.00 || CIRCULAR || 36.00in || 36.00 in |
| SDMH-01 [247.69 | 604184 | 1.0 || 604432 || 0.013 [ 0.05] 0.00 | CIRCULAR || 36.00in || 36.00 in
| SDMH-02 [24590 | 604532 | 0.5 || 6046.55 || 0.013 [ 0.05] 0.00 | CIRCULAR || 36.00in || 36.00 in
| INL-04 | 10.80 || 604841 || 2.0 || 6048.63 | 0.013 [0.66 | 0.00 || CIRCULAR | 24.00in || 24.00 in
| INL-05 [ 29.40 | 604883 | 2.0 || 6049.42 || 0.013 [ 0.05] 0.00 | CIRCULAR || 24.00 in || 24.00 in
| INL-12 [157.66 || 6049.62 || 2.0 || 6052.77 | 0.013 [ 0.05| 0.00 || CIRCULAR | 24.00 in || 24.00 in
| INL-13 | 15430 | 605327 || 2.0 | 6056.36 | 0.013 | 0.05| 0.00 || CIRCULAR | 18.00in || 18.00in |
| INL-044 | 2067 || 6047.05 || 7.6 | 6048.63 | 0.013 [ 0.76 | 0.00 || CIRCULAR || 18.00in || 18.00 in |
SDMH-03 159.65 || 6045.32 4.8 | 605291 0.013 | 1.00 | 0.00 || CIRCULAR | 24.00 in || 24.00 in
INL-07 46.50 | 6053.61 8.0 || 6057.31 0.013 [ 1.00 | 0.00 || CIRCULAR | 18.00 in || 18.00 in
| SDMH-04 | 5127 || 6053.11 || 2.0 | 6054.14 | 0.013 [ 0.05 | 0.00 || CIRCULAR || 24.00 in || 24.00 in |
| SDMH-05 | 5127 | 605434 | 2.0 || 605537 || 0.013 [ 0.09] 0.00 | CIRCULAR || 24.00in || 24.00 in
| SDMH-06 | 5127 || 605557 || 2.0 || 6056.60 | 0.013 [0.09 | 0.00 || CIRCULAR | 24.00in || 24.00 in
| SDMH-07 | 5127 || 6056.80 || 2.0 || 6057.83 | 0.013 [ 0.09 | 0.00 || CIRCULAR | 24.00in || 24.00 in
INL-08 4350 | 605852 | 3.7 || 6060.13 || 0.013 | 0.81] 0.00 | CIRCULAR || 18.00in || 18.00 in
SDMH-08 99.50 | 6058.03 || 2.0 || 6060.02 || 0.013 [ 0.05] 0.00 | CIRCULAR | 24.00in || 24.00 in
| SDMH-09 | 14435 606052 | 2.0 | 6063.41 | 0.013 [ 0.05] 0.00 |[CIRCULAR | 18.00in || 18.00in |
| SDMH-10 | 15042 6063.61 | 2.0 | 6066.62 || 0.013 | 0.05] 0.00 || CIRCULAR || 18.00in || 18.00in |
INL-11 43.50 | 6066.83 5.0 || 6069.00 0.013 | 1.00 | 0.00 || CIRCULAR | 18.00in || 18.00 in
INL-10 43.50 | 6063.61 4.0 || 6065.35 0.013 ][ 1.00 [ 0.00 || CIRCULAR | 18.00 in || 18.00 in
| INL-09 | 4350 || 6060.51 || 3.7 | 6062.12 | 0.013 | 1.00 | 0.00 || CIRCULAR || 18.00in || 18.00 in |
| INL-06 [ 179.08 | 6046.13 || 3.0 | 6051.50 | 0.013 | 1.00 | 0.00 || CIRCULAR || 18.00in || 18.00 in |
Sewer Flow Summary:
| || Full Flow Capacity | Critical Flow | Normal Flow |
Element Flow || Velocity |[Depth|Velocity |Depth||Velocity | Fr Flow | Flow |Surcharged
Name (cfsv)v (f(;;)ty (ig) (ff,i)ty (eig) ?fili)y Nu:::llf:r Condition (c(f)s) L‘;'f‘tg)th Comment
| EXISTING PARKER 234 || 138.68 | 19.62 [[17.40| 6.03 | 9.33 | 14.03 | 3.33 |Supercritical|[20.40] 0.00 |
INL-01 193.83 | 2742 [17.40] 6.03 | 7.89 || 17.80 || 4.62 | Supercritical[20.40[  0.00
INL-02 47.29 6.69 15.17| 5.55 | 14.28| 6.01 1.12 || Supercritical [15.70 0.00
| SDMH-01 | 6692 | 947 |[14.66] 544 |1146| 759 | 1.61 | Supercritical|[14.70] 0.00 || |
| SDMH-02 | 4729 | 6.69 |[1042] 448 |[9.76 | 491 | 1.14 |[Supercritical|7.60 0.00 | |
| INL-04 | 3208 |[ 1021 |11.01] 477 |[ 744 | 8.07 | 2.12 |Supercritical|[6.70 | 0.00 | |
| INL-05 | 32.08 || 1021 [[10.92] 474 |[ 739 | 8.04 | 2.12 |Supercritical[6.60 | 0.00 | |
| INL-12 | 3208 | 1021 |[9.55] 438 | 647 747 | 2.12 |[Supercritical||5.10 0.00 || |
| INL-13 | 1490 || 843 | 844 | 418 |[585]| 6.83 | 2.02 | Supercritical|3.40] 0.00 |
| INL-044 | 2912 || 1648 447 292 | 2.28] 7.68 | 3.75 |[Supercritical||1.00] 0.00 ||
| SDMH-03 | 4946 || 1574 |[12.70] 522 |[ 6.85 | 11.89 || 3.27 |[Supercritical|8.80] 0.00 ||
INL-07 2971 || 1681 | 570 | 333 [ 2.84 | 896 || 391 |Supercritical|| 1.60 0.00
SDMH-04 3208 || 1021 [[11.60] 4.92 | 7.84 | 830 | 2.12 |[Supereriticall| 7.40 0.00
| SDMH-05 | 3208 | 1021 |[11.60] 492 | 7.84 || 830 | 2.12 | Supercritical|7.40 | 0.00 | |
| SDMH-06 | 3208 | 1021 |[11.60] 492 | 7.84 || 830 | 2.12 | Supercritical|7.40 | 0.00 | |
| SDMH-07 | 32.08 | 1021 [11.60) 492 | 7.84 || 830 || 2.12 [Supercritical|[7.40 | 0.00 | |
| INL-08 | 2026 || 1146 | 640 | 355 |[3.82 | 730 || 2.72 |[Supercritical[2.00 | 0.00 | |
| SDMH-08 | 32.08 | 1021 [[10.03]] 450 |[6.79 | 7.67 | 2.12 |[Supercritical||5.60 | 0.00 || |
[ 1T 1T 1T Il Il 1T I IT 1l Il 1T 1
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SDMH-09 14.90 843 || 8.94 || 434 | 620 7.05 | 2.02 | Supercritical|3.80 | 0.00 ||

SDMH-10 14.90 843 |[623 ] 350 |[434] 579 | 2.02 [ Supercritical| 1.90 0.00 |

INL-11 2355 | 1333 [ 623 3.50 | 346 | 800 | 3.15 |[Supercritical| 1.90] 0.00 ||
| INL-10 | 2107 | 1192 | 640 355 |[3.75] 751 | 2.83 | Supercritical|2.00 0.00 | |
| INL-09 | 2026 || 1146 | 623 350 [[372 | 7.19 || 2.72 |[Supercritical[ 190 0.00 | |
| INL-06 | 1824 | 1032 |[7.62] 393 |[477 | 747 | 248 | Supercritical|2.80] 0.00 | |

¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o Ifthe sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

| || Existing || Calculated || Used ||
Element Peak Cross . . . Area
Name l:i(f)sv)v Section Rise Span Rise Span Rise Span (ft12) Comment
| EXISTING PARKER 234 [20.40 | CIRCULAR | 36.00 in || 36.00 in || 18.00 in || 18.00 in || 36.00 in || 36.00 in || 7.07 ||
| INL-01 [20.40 || CIRCULAR || 36.00 in || 36.00 in || 18.00 in || 18.00 in || 36.00 in || 36.00in | 7.07 ||
INL-02 [15.70 || CIRCULAR | 36.00 in || 36.00 in || 24.00 in || 24.00 in || 36.00 in || 36.00in || 7.07
SDMH-01 [14.70 || CIRCULAR || 36.00 in || 36.00 in || 21.00 in || 21.00 in || 36.00 in || 36.00 in || 7.07
SDMH-02 | 7.60 || CIRCULAR | 36.00 in || 36.00 in || 21.00 in || 21.00 in || 36.00 in || 36.00in || 7.07
| INL-04 | 6.70 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00 in || 3.14 || |
| INL-05 | 6.60 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |
INL-12 5.10 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00 in || 3.14
INL-13 3.40 | CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77
| INL-044 | 1.00 || CIRCULAR || 18.00in || 18.00 in || 18.00in | 18.00 in || 18.00 in || 18.00in || 1.77 || |
| SDMH-03 | 8.80 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in | 3.14 ||
INL-07 | 1.60 || CIRCULAR || 18.00in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 18.00in || 1.77
SDMH-04 | 7.40 || CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14
SDMH-05 | 7.40 || CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14
| SDMH-06 | 7.40 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in | 18.00 in || 24.00 in || 24.00 in || 3.14 || |
| SDMH-07 | 7.40 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |
| INL-08 | 2.00 || CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 18.00in || 1.77 || |
SDMH-08 5.60 || CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00 in || 3.14
SDMH-09 3.80 | CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77
| SDMH-10 | 1.90 || CIRCULAR || 18.00in || 18.00in || 18.00 in | 18.00 in || 18.00 in || 18.00in || 1.77 || |
INL-11 | 1.90 || CIRCULAR || 18.00in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 18.00in || 1.77
INL-10 | 2.00 || CIRCULAR || 18.00in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 18.00in || 1.77
INL-09 | 1.90 || CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00in || 18.00 in || 18.00in || 1.77
| INL-06 | 2.80 || CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77 ||

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available size.
o Sewer sizes should not decrease downstream.
¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6028.70

Invert Elev. Downstream Manhole HGL EGL
Losses
Element Downstream ||Upstream|| Bend Lateral |[Downstream ||Upstream || Downstream || Friction || Upstream
Name (ft) (ft) Loss Loss (ft) (ft) (ft) Loss (ft)
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| | L@ | a | | | @ |
EXISTING PARKER 234 | 6027.93 | 6032.40 | 000 | 000 | 6028.71 | 6033.85 || 6031.76 2.65 | 6034.41
INL-01 | 6034.04 | 6041.00 || 0.01 | 000 | 603470 | 6042.45 | 6039.62 3.40 | 6043.01
| INL-02 | 604120 || 6041.64 || 0.08 | 0.0 | 6042.85 | 6042.90 | 6043.09 | 0.29 || 6043.38 |
| SDMH-01 | 604184 | 604432 | 000 || 000 | 604291 | 604554 || 6043.69 | 231 | 6046.00 |
| SDMH-02 | 604532 | 6046.55 | 000 |[ 000 || 6046.13 | 6047.42 || 6046.51 | 1.22 | 6047.73
INL-04 6048.41 || 6048.63 || 0.05 0.00 6049.14 || 6049.55 || 6049.80 0.10 || 6049.90
INL-05 6048.83 || 6049.42 || 0.00 0.00 6049.55 || 6050.33 || 6050.45 0.23 || 6050.68
| INL-12 | 6049.62 || 6052.77 || 0.00 | 0.0 | 605033 | 6053.57 | 6051.02 | 2.84 || 6053.86 |
INL-13 | 605327 | 605636 | 0.00 | 000 || 6053.76 | 6057.06 | 6054.49 2.85 || 6057.33
INL-044 | 6047.05 | 6048.63 | 000 | 000 || 604742 | 6049.00 || 6048.16 0.98 || 6049.14
SDMH-03 | 604532 | 605291 || 0.12 || 0.0 || 604589 | 6053.97 | 6048.09 6.30 || 6054.39
| INL-07 | 6053.61 || 6057.31 || 001 | 0.0 | 6053.98 | 6057.79 | 605509 | 2.86 || 6057.96 |
| SDMH-04 | 6053.11 || 6054.14 || 0.00 | 0.0 || 6053.97 | 6055.11 | 6054.84 | 0.64 || 6055.48 |
| SDMH-05 | 605434 | 605537 | 001 | 000 | 605511 | 6056.34 | 6056.07 | 0.64 | 6056.71 |
| SDMH-06 | 605557 | 6056.60 | 0.01 |[ 000 || 605634 | 6057.57 | 605730 | 0.64 | 6057.94
| SDMH-07 | 6056.80 || 6057.83 || 0.01 || 0.00 || 605757 | 6058.80 | 605853 | 0.64 | 6059.17
| INL-08 | 6058.52 || 6060.13 || 0.02 | 0.0 | 605884 | 6060.66 | 6059.67 | 1.19 || 6060.86 |
| SDMH-08 | 6058.03 || 6060.02 || 0.00 | 0.0 | 605880 | 6060.86 | 6059.51 | 1.66 || 6061.17 |
SDMH-09 | 6060.52 | 6063.41 | 0.00 | 000 || 6061.04 | 6064.16 | 6061.81 2.64 || 6064.45
SDMH-10 | 6063.61 || 6066.62 | 0.00 || 000 | 606416 | 6067.14 | 6064.49 2.84 || 6067.33
| INL-11 | 6066.83 || 6069.00 || 0.02 | 0.0 || 6067.16 | 6069.52 | 6068.11 | 1.60 || 6069.71 |
| INL-10 | 6063.61 || 606535 || 0.02 | 0.0 | 6064.17 | 606588 | 6064.80 | 1.28 || 6066.08 |
| INL-09 | 6060.51 || 6062.12 || 0.02 | 0.00 | 6060.87 | 6062.64 | 6061.62 | 1.20 || 6062.83 |
| INL-06 | 6046.13 || 6051.50 | 0.04 || 000 | 6046.52 | 6052.14 || 604739 | 4.98 | 6052.38 |
¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a sewer.
e Bend loss=Bend K * V_fi " 2/(2*g)
o Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi » 2/(2*g).
¢ Friction loss is always Upstream EGL - Downstream EGL.
Excavation Estimate:
The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft
| | Downstream | Upstream |
. |[Bottom| T Trench Ti Trench
Ell\f;“nf;‘t Le('f‘tg)th ‘gﬁ;‘ Begﬁ;“g Width |Width D:ptch Cz’fz)er Width D:ptch Cz’fz)er X‘:“;‘(‘; Comment
(f) | @O | () (f || )
EXISTING PARKER 234 | 104.00][4.00][ 6.00 || 6.67 [ 48.76] 26.22 |[22.05] 17.60 || 10.63 || 6.47 |[1383.95
| INL-01 | 82.83 [[4.00] 6.00 || 6.67 |1432] 8.99 | 4.82 |[22.62 | 13.14 || 8.98 || 346.38 || |
| INL-02 | 87.80 [[4.00] 6.00 || 6.67 [[22.22] 12.94 || 8.78 |[22.94 || 13.30 || 9.14 || 490.44 || |
| SDMH-01 247.69(4.00] 6.00 || 6.67 |[22.54] 13.10 || 8.94 | 30.86 || 17.26 || 13.10][1888.70| |
SDMH-02 245.90[/4.00] 6.00 | 6.67 [28.86] 16.26 |[12.10][ 11.66 | 7.66 | 3.50 |[1315.41
INL-04 10.80 |[3.00] 4.00 | 550 | 893 || 5.55 |[2.72 ][ 7.94 | 5.05 || 2.22 || 1255
| INL-05 | 29.40 [[3.00] 4.00 || 550 | 7.54 || 4.85 | 2.02 || 7.60 || 4.88 || 2.05 || 30.31 | |
| INL-12 157.66(3.00]| 4.00 || 550 || 721 || 4.69 | 1.85 | 13.88 | 8.02 || 5.19 || 257.48 || Sewer Too Shallow |
INL-13 [15430([2.50] 4.00 || 492 [1337] 748 | 523 | 14.62] 8.10 || 5.85 |[337.20
INL-044 | 20.67 |[2.50] 4.00 | 492 [12.16] 6.87 |[ 4.62 || 8.44 | 5.01 || 2.76 || 28.57
| SDMH-03 159.65(/3.00] 4.00 || 550 [29.86 16.01 |[13.18][21.90 || 12.03 || 9.20 |[1093.48|| |
| INL-07 | 46.50 [[2.50]| 4.00 || 492 [[21.00 11.29 || 9.04 || 12.50 || 7.04 || 4.79 || 145.69 || |
| SDMH-04 | 51.27 |[3.00]| 4.00 || 5.50 [[21.49| 11.83 || 9.00 || 21.44 || 11.80 || 8.97 | 244.41 || |
| |
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SDMH-05 | 51.27 ||3.00]| 4.00 | 5.50 ||21.03] 11.60 || 8.77 || 21.00 || 11.58 || 8.75 || 235.33 ||

SDMH-06 | 51.27 |[3.00]] 4.00 | 550 [20.59 | 11.38 || 8.55 || 20.54 || 11.35 || 8.52 || 226.45

SDMH-07 | 51.27 [[3.00]] 4.00 || 5.50 [[20.13] 11.15 || 8.32 [[20.08 || 11.12 || 8.29 | 217.57
| INL-08 | 43.50 [2.50]] 4.00 || 492 [[19.20] 10.39 || 8.14 || 12.50 || 7.04 || 4.79 || 121.71 || |
| SDMH-08 | 99.50 [[3.00]| 4.00 || 5.50 [[19.68 ] 10.92 || 8.09 |[ 19.62 ]| 10.89 | 8.06 || 405.56 || |
| SDMH-09 [144.35][2.50] 4.00 | 4.92 [ 19.11 ] 10.35 || 8.10 || 19.00 || 10.29 | 8.04 | 538.53 ||

SDMH-10 150.42[[2.50 | 4.00 || 4.92 | 18.60] 10.09 || 7.84 || 18.50 || 10.04 || 7.79 || 534.53

INL-11 43.50 [[2.50] 4.00 || 492 [[18.09 | 9.84 || 7.59 |[12.50 | 7.04 | 4.79 | 113.38
| INL-10 | 43.50 [[2.50]] 4.00 || 492 | 18.60 | 10.09 | 7.84 | 12.50 || 7.04 || 4.79 || 117.15 ||

INL-09 | 43.50 |[2.50]] 4.00 | 492 [[19.14 | 1036 || 8.11 [ 12.50 | 7.04 | 4.79 | 121.24 ||

INL-06 [179.08|[2.50] 4.00 | 492 [13.86| 7.72 || 5.47 [ 1550 | 8.54 | 6.29 | 424.46 ||

Total earth volume for sewer trenches = 10630 cubic yards.

file:///C:/Users/began.RICKCORP/Documents/report0.html

The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable width was used.
The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
The sewer bedding thickness is equal to:

o Four inches for pipes less than 33 inches.

o Six inches for pipes less than 60 inches.

o Eight inches for all larger sizes.
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