
  

  

   

 

 

 

 

 

 PRELIMINARY DRAINAGE REPORT 
 

FOR 

 

CHERRY CREEK ELEMENTARY NO. 45 

CHERRY CREEK SCHOOL DISTRICT 

 

 

 

 

 

 

 

 

 

 

 

 

January 14, 2021 

 

 

 



 

JVA, Incorporated 

1319 Spruce Street 

Boulder, CO 80302 

Ph: 303.444.1951 

Fax: 303.444.1957 

Toll Free: 877.444.1951 
 
Web site: 
www.jvajva.com 
 
E-mail: 
info@jvajva.com 

 

January 14, 2021 

Ms. Janet Bender, Principal Engineer 

City of Aurora 

15151 East Alameda Parkway 

Aurora, CO 80012 

 

RE: Cherry Creek Elementary No. 45 

 Cherry Creek School District 

 Preliminary Drainage Report 

 JVA No. 3306c 

 

The following Preliminary Drainage Report and attached drainage map have been prepared for the 

Cherry Creek Elementary No. 45 School, City of Aurora, Colorado. The drainage report and 

drainage map have been produced in accordance with the City of Aurora Storm Drainage Design 

and Technical Criteria, Aurora Roadway Specifications, and the Mile High Flood District (MHFD) 

Urban Storm Drainage Criteria Manual (USDCM), and comply with provisions thereof.  

It is our understanding that the information provided herein meets all requirements of the City of 

Aurora’s drainage criteria.  

Please contact us if you have any questions regarding this submission. 

Sincerely, 

JVA, Inc. 

 

_____________________________ 

John Wojcicki, P.E. 

Project Engineer 

 

  



 

 

ENGINEER’S STATEMENT: 

“I hereby certify that this report and the enclosed plan for the preliminary drainage design of the 

Cherry Creek Elementary No. 45 School project were prepared under my direct supervision in 

accordance with the provisions of the City of Aurora Storm Drainage Design and Technical 

Criteria and the Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual 

(USDCM) and supplemental City of Aurora requirements for the owners thereof. I understand that 

the City of Aurora does not and shall not assume liability for drainage facilities designed by 

others.” 

 

Signature: 

____________________________ 

Charles R. Hager IV, P.E. 

Registered Professional Engineer 

State of Colorado No. 37146 
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SECTION 1 – INTRODUCTION 

GENERAL LOCATION AND DESCRIPTION 

The subject property, High Plains Country Club Subdivision Filing No. 2, Tract L, is 

approximately 9.72 acres of land located in Section 33, Township 5 South, Range 65 West of the 

6th PM, City of Aurora, County of Arapahoe, State of Colorado. The located southwest of the 

intersection with S. Blackstone Parkway and S. Valleyhead Way in Aurora, Colorado. The site is 

bound by S. Blackstone Parkway to the east, private housing and Valleyhead Way to the north, 

private housing and E. Canyon Place to the West, and an existing park to the south. A vicinity map 

can be found in the Appendix. This portion of the  subdivision is zoned R-1, Low-Density Single-

Family Residential District, with Tract L previously planned for an elementary school. 

The development site has been designed to conform to general drainage characteristics as 

described in the City of Aurora Storm Drainage Design and Technical Criteria, Aurora Roadway 

Specifications, High Plains Country Club Subdivision Master, Filing No. 1 and 2 Drainage Reports 

(Project numbers 203020, 204032, 205056), Cherry Creek Schools MS-4 Permit and the Mile High 

Flood District (MHFD) Urban Storm Drainage Criteria Manual (USDCM). The site will convey 

drainage into the existing public storm system at the north end of the site. The existing storm sewer 

was stubbed into the school property site in order to connect to a private storm system that captures 

and conveys the developed flows downstream. The public storm system flows to a regional 

detention and water quality pond north of the site. 

Cherry Creek School District (CCSD) will utilize their MS-4 program for the inspection and 

maintenance of the private storm sewer system during and after construction.  No City of Aurora 

Inspection and Maintenance plan has been included as part of this submittal since no improvements 

occur outside of the school property. No additional easements will be granted for the onsite private 

storm sewer system for this project.  

The primary purpose of this drainage report is to address the proposed development storm runoff 

characteristics to demonstrate conformance with the City of Aurora Storm Drainage Design and 

Technical Criteria, Aurora Roadway Specifications, High Plains Country Club Subdivision 

Master, Filing No. 1 and 2 Drainage Reports, and the Mile High Flood District (MHFD) Urban 

Storm Drainage Criteria Manual (USDCM). 

PROPOSED DEVELOPMENT 

The project proposes the construction of new school building (total roof area approximately 1.23 

acres), paved parking and drop-off areas, concrete flatwork, play areas and fields, utility 

infrastructure, and landscaping. The site private storm drainage system will convey drainage to the 

public storm system in Valleyhead Way by connecting to a storm pipe stubout in the property 
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provided in High Plains Country Club Subdivision, Filing No. 2 construction. The proposed 

addition and site improvements will disturb approximately 9.7 acres within the property. 

The existing site is naturally vegetated and overlot graded. The existing site is 5% impervious 

based on the existing soil types. In the previous drainage reports for the site, it was assumed to 

have a final buildout condition of 50% impervious based on City of Aurora Storm Drainage Design 

and Technical Criteria, Table 1, Runoff Coefficient and Percents Impervious. The proposed 

improvements result in an overall developed site imperviousness of 46.5%. The existing 

downstream public stormwater system was designed to carry the developed flows for a 100-year 

storm event to an existing regional detention and water quality pond to detain and treat storm 

runoff generated by the proposed improvements. 
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SECTION 2 – HISTORIC DRAINAGE 

FLOOD HAZARD 

FEMA flood insurance rate map number 08005C0508K dated December 17, 2010, locates the 

development site in zone X, or a 0.2% annual chance flood hazard.  A copy of the referenced flood 

map is included in the appendix.  

EXISTING SOILS 

Native soils found onsite are classified by the Natural Resource Conservation Service (NRCS) as 

Fondis Silt Loam and Buick Loam with a Hydrologic Soil Group rating of “C”. A copy of the 

NRCS soils classification map is included in the appendix. The site contains 1% to 35% slopes 

draining generally to the north and east. 

MASTER DRAINAGE PLAN AND PREVIOUS DRAINAGE STUDIES  

The High Plains Country Club Subdivision Drainage Reports included an assumed developed 

drainage design for this site which was previously designated for an elementary school. The reports 

referenced for this development include; High Plains Country Club Master Drainage Report 

(Project Number 203020), January 2003, High Plains Country Club Subdivision Filing No. 1 Phase 

1 Final Drainage Report (Project Number 204032), December 2003 and High Plains Country Club 

Subdivision – Filing No. 2 Final Drainage Report (Project Number 205056), April 2005. Select 

excerpts from these reports are included in the appendix for reference. 

High Plains Country Club Master Drainage Report, January 2003 and High Plains Country Club 

Subdivision Filing No. 1 Phase 1 Final Drainage Report include design pertaining to the regional 

water quality and detention pond for the site, Pond A. The future elementary school is in Basin 

226(A) in the reports and is noted to have an assumed impervious value of 50% and a 100-year 

runoff coefficient of 0.70 based on City of Aurora Storm Drainage Design and Technical Criteria, 

Table 1, Runoff Coefficient and Percents Impervious. This basin is in Major Basin A and is 

tributary to Pond A. These reports note that:  

“High Plains Country Club will have a regional water quality pond and a 

Detention/Water Quality Pond (Pond A) to satisfy City of Aurora detention and 

water quality requirements for Major Basin A in its entirety... Pond A will be 

designed per City of Aurora criteria to meet water quality and detention 

requirements…The Final Drainage Report for Basins numbers in the 200’s…are 

assumed to have runoff values equivalent to their final proposed design”  

The High Plains Country Club Subdivision – Filing No. 2 Final Drainage Report, April 2005, 

further details the design of the elementary school basin and public storm system design. The 

report notes: 
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“Basin 226A contains portions of lots in Block 8 of Filing 2 and the area designated 

as the location of a future elementary school... In the ultimate condition a future 

elementary school storm sewer system is anticipated to convey runoff from the 

future elementary school to the stub we have provided out of the Type D inlet at DP 

276A. This pipe stub has been sized to convey 100-year ultimate condition runoff 

from the elementary school site. Should the Type D inlet at DP 276A clog or should 

an event larger than the 100-year storm occur runoff will spill into South 

Blackstone Parkway and will be conveyed to the sump inlet at DP 272B.” 

The calculations of this report show that a 30” RCP stubout that was provided for drainage 

conveyance from the site was anticipated to convey 47.7 cfs during a 100-year storm event.  

Based on the information provided in the reports, it is understood that the proposed site is 

complying with the Master Drainage Report of the subdivision by the proposed drainage 

characteristics not exceeding these assumed parameters.  

EXISTING FACILITIES AND DRAINAGE PATTERNS 

Historic flows within the project area generally sheet flow from southwest to the north and east. 

An onsite Type D inlet at the northeast corner of the property and curb inlets located in the ROW 

capture drainage from the project site and convey the water to the downstream regional detention 

pond which ultimately outfalls to Mutchie Creek. The existing site consists of native landscape 

with slopes from 1% to 35%. The overall imperviousness of the site before development is 5% 

based on the existing soil types.  

Assumed values of the site when fully developed were used for calculation purposes of the public 

storm system and regional detention pond. The site was assumed to be 50% impervious, the 

tributary area in basin 226(A) includes the school site.  A 30” RCP is stubbed into the property to 

connect to a private storm system from the site. The below table summarizes the assumed 

characteristics of the tributary basin from the previous drainage reports. 

Table 1 – Anticipated Drainage Summary 

 Property 

Imperviousness 

Property 

Area 

Onsite Storm 

Tributary 

Area 

2-Year 

Event  

5-Year 

Event 

10-Year 

Event 

100-Year 

Event 

C Q C C C Q 

Anticipated 

Values  

50% 9.7 (AC) 9.3 (AC) 

Basin 226A 

.45 11.1 

(cfs) 

.50 .60 .70 47.7 

(cfs) 

 

OFF-SITE BASINS 

A portion of adjacent residential properties drain onto the property. This drainage runoff was 

included in the calculations for Basin 226A. The historic drainage patterns will be maintained in 

the developed condition. Runoff from these areas will be conveyed to the downstream storm 

system northeast of the property, matching historic conditions.  



 

Cherry Creek Elementary No. 45 – Preliminary Drainage Report  

SECTION 3 – DESIGN CRITERIA 

REFERENCES 

The proposed private storm drainage facilities for the project are designed to comply with the City 

of Aurora Storm Drainage Design and Technical Criteria and the Mile High Flood District Urban 

Storm Drainage Criteria Manual (USDCM). 

HYDROLOGIC AND HYDRAULIC CRITERIA 

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas tributary 

to the proposed storm system, with composite runoff coefficients (C) and contributing areas (A) 

given for design points in sub-basins.  Intensity (I) for the various storm events was determined 

using point rainfall figures from the 2016 USDCM and runoff coefficients for various land usages 

were obtained from the latest USDCM prescribed methodology. Rainfall, basin coefficients, and 

other calculated site characteristics are shown in the appendix. Design frequencies are per Aurora 

Storm Criteria for residential, business, and industrial facility.  

Water surface profiles and pipe hydraulic grade line computations will be included in the Final 

Drainage Report and are performed using Autodesk Storm Sewers software, version year 2020. 
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SECTION 4 – DEVELOPED (PROPOSED) DRAINAGE 

GENERAL CONCEPT 

The general drainage concept for the developed site is to convey runoff toward the northeast where 

feasible and collect in the proposed onsite private storm system. The private storm system is routed 

to the northeast and connects to the existing 30” RCP storm pipe stubout on the site which routes 

to the public storm system in Valleyhead Way. The public storm system outfalls to the regional 

detention pond to the north of the site. The private storm sewer and inlets are designed to contain 

the generated runoff from the 100-year storm event and has a total outfall flow less  than the 

previously assumed design values.  

DRAINAGE DETAILS 

Developed drainage conditions were analyzed for conformance to design parameters noted in the 

previous drainage reports, City of Aurora Storm Drainage Design and Technical Criteria, Aurora 

Roadway Specifications, and the Mile High Flood District (MHFD) Urban Storm Drainage 

Criteria Manual (USDCM). Developed site imperviousness is 46.5%. 

Onsite inlets and storm sewer pipe were sized to capture and convey the 100-year storm flows 

below grade. Inlets shown on plan are designed in a sump condition unless otherwise noted. 

Additionally, overflow paths have been incorporated in the design to convey runoff to the ROW 

in the event of inlet clogging or storm events larger than the 100-year level. 

DEVELOPED DRAINAGE BASINS 

The developed site is analyzed in 37 sub-basins as described below for Basins A, B, R Outfall, and 

OS. 

Basin A consists of  areas to the north and west of the building. These areas are primarily play 

courts, fire access drive, sidewalks, bus drop-off, and landscaping. Runoff from Basin A flows 

collects in the west trunk of the private storm system and is conveyed to the existing storm system 

to the northeast..  

Basin B consists of  areas to the south and east of the building. These areas are primarily play 

fields, parking, parent drop-off, and landscaping. Runoff from Basin B flows collects in the east 

trunk of the private storm system and is conveyed to the existing storm system to the northeast.  

Basin R consists of the building roof. Runoff from Basin R is routed primarily to the Basin B storm 

system to the east. 

Basin OS consists a small portion of landscaping drive and sidewalk that cannot be reasonably 

captured by the onsite storm system. Runoff from Basin OS sheet flows into the S. Blackstone 

Parkway ROW and is conveyed in the curb to the existing northeast storm system.  
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STORMWATER DESIGN CHARACTERISTICS  

The site conforms to the overall drainage plan for the subdivision. See below summary table: 

Table 2 - Developed Drainage Comparison 

 Property 

Imperviousness 

Property 

Area 

Onsite Storm 

Tributary 

Area 

2-Year 

Event  

5-Year 

Event 

10-Year 

Event 

100-Year 

Event 

C Q C C C Q 

Anticipated 

Values 

50% 9.7 (AC) 9.3 (AC) 

Basin 226A 

.45 11.1 

(cfs) 

.50 .60 .70 47.7 

(cfs) 

Actual 

Values 

46.5% 9.7 (AC) 9.5 (AC) .49 10.7 

(cfs) 

.50 .52 .55 32.5 

(cfs) 

 

The proposed site development runoff is significantly reduced from the initial design values. The 

values used to design the downstream storm and detention facilitates exceed the actual design so 

these facilitates are sufficient for this development. Furthermore, more of the site is being captured 

by the onsite storm system than was previously designed, which reduces the amount of flow being 

conveyed to right of way also. 
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SECTION 5 – CONCLUSIONS 

The proposed drainage plan has been designed to convey runoff from the 100-year storm event to 

the public storm sewer following master drainage plan. No adverse downstream conditions are 

anticipated with this project.   

The recommendations of this report are in conformance with all applicable storm drainage 

regulations.  Calculations, a vicinity map, and other reference materials used are attached in the 

Appendix. 
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SECTION 6 – REFERENCES 
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Revised 2018. 
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Agriculture. Online at: http://websoilsurvey.nrcs.usda.gov, accessed October 2020. 

4. Flood Insurance Rate Maps, FEMA Map Service Center. Online at: https://msc.fema.gov/, 
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Arapahoe County, Colorado
Survey Area Data: Version 16, Jun 4, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 3, 2018—Dec 4, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BxD Buick loam, 5 to 9 
percent slopes

C 4.2 44.6%

FdC Fondis silt loam, 3 to 5 
percent slopes

C 5.3 55.4%

Totals for Area of Interest 9.5 100.0%

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.

Rating Options

Aggregation Method: Dominant Condition
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Rainfall Chapter 5 

5-10 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 1 

Figure 5-1.  Rainfall depth-duration-frequency:  2-year, 1-hour rainfall  

  

SITE
P12-yr= 0.98"



Chapter 5  Rainfall 

January 2016 Urban Drainage and Flood Control District 5-11 
Urban Storm Drainage Criteria Manual Volume 1 

Figure 5-2.  Rainfall depth-duration-frequency:  5-year, 1-hour rainfall  
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P15-yr=1.39"



Rainfall Chapter 5 

5-12 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 1 

Figure 5-3.  Rainfall depth-duration-frequency:  10-year, 1-hour rainfall  
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Chapter 5  Rainfall 

January 2016 Urban Drainage and Flood Control District 5-13 
Urban Storm Drainage Criteria Manual Volume 1 

Figure 5-4.  Rainfall depth-duration-frequency:  25-Year, 1-hour rainfall 
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Rainfall Chapter 5 

5-14 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 1 

Figure 5-5.  Rainfall depth-duration-frequency:  50-year, 1-hour rainfall 
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Chapter 5  Rainfall 

January 2016 Urban Drainage and Flood Control District 5-15 
Urban Storm Drainage Criteria Manual Volume 1 

Figure 5-6.  Rainfall depth-duration-frequency:  100-year, 1-hour rainfall 
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JVA Incorporated Job Name: CCSD Elementary #45 I% C2 C5 C10 C100

1319 Spruce Street Job Number: 3306c Streets Paved 100% 0.87 0.88 0.90 0.93

Boulder, CO 80302 Date: 12/10/20 Concrete Drives/Walks 96% 0.87 0.87 0.88 0.89

Ph: (303) 444 1951 By: JPW Roof 90% 0.80 0.85 0.90 0.90

Gravel 40% 0.15 0.25 0.35 0.65

Landscaping (B soil) 2% 0.10 0.11 0.13 0.15

CCSD Elementary #45 Landscaping (C/D soil) 5% 0.18 0.19 0.20 0.22

Composite Runoff Coefficient Calculations Playground 25% 0.42 0.43 0.54 0.64

Location: Aurora Artificial Turf 25% 0.42 0.43 0.54 0.64

Minor Design Storm: 2

Major Design Storm: 100 CA 100yr = 0.78i + 0.11

Soil Type: C/D CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

Basin Design Data

I (%) = 100% 96% 90% 40% 25% 25% 2% 5% I (%)

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/c

onc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (B 

soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)

Imp     

(%)
C2 C5 C10 C100

A1 1 236 20,421 20,657 0.47 6.0% 0.19 0.20 0.21 0.23

A2 2 1,802 6,394 0 8,196 0.19 40.6% 0.52 0.53 0.61 0.69

A3 3 526 526 0.01 5.0% 0.18 0.19 0.20 0.22

A4 4 1,538 3,412 0 4,950 0.11 97.2% 0.87 0.87 0.89 0.90

A5 5 1,255 1,255 0.03 5.0% 0.18 0.19 0.20 0.22

A6 6 4,045 6,005 12,484 1,084 23,618 0.54 55.0% 0.60 0.61 0.67 0.73

A7 7 60 1,490 60 1,610 0.04 92.8% 0.84 0.85 0.86 0.87

A8 8 9,269 3,496 14,163 26,928 0.62 49.5% 0.51 0.52 0.53 0.55

A9 9 6,410 6,439 12,849 0.29 50.4% 0.52 0.53 0.54 0.55

A10 10 5,421 4,951 1,401 11,773 0.27 87.0% 0.79 0.79 0.81 0.83

A11 11 7,103 7,103 0.16 5.0% 0.18 0.19 0.20 0.22

A12 12 8,396 4,024 1,396 13,816 0.32 89.2% 0.80 0.81 0.82 0.85

B1 13 2,536 17,589 20,125 0.46 16.5% 0.27 0.28 0.29 0.30

B2 14 1,842 6,768 8,610 0.20 24.5% 0.33 0.34 0.35 0.36

B3 15 674 674 0.02 5.0% 0.18 0.19 0.20 0.22

B4 16 3,552 3,552 0.08 5.0% 0.18 0.19 0.20 0.22

B5 17 3,981 1,876 39 5,896 0.14 98.1% 0.87 0.87 0.89 0.91

B6 18 23,571 7,789 3,517 34,877 0.80 89.5% 0.80 0.81 0.82 0.85

B7 19 4,222 50,925 55,147 1.27 12.0% 0.23 0.24 0.25 0.27

B8 20 2,371 25,159 27,530 0.63 12.8% 0.24 0.25 0.26 0.28

B9 21 6,088 845 8,502 15,435 0.35 47.5% 0.49 0.50 0.51 0.54

B10 22 998 1,787 2,785 0.06 39.0% 0.43 0.44 0.45 0.47

B11 23 8,020 7,320 2,131 17,471 0.40 86.7% 0.79 0.79 0.81 0.83

B12 24 1,533 1,533 0.04 5.0% 0.18 0.19 0.20 0.22

B13 25 780 6,298 7,078 0.16 15.0% 0.26 0.26 0.27 0.29

B14 26 271 8,888 9,159 0.21 7.7% 0.20 0.21 0.22 0.24

R1 27 2,877 2,877 0.07 90.0% 0.80 0.85 0.90 0.90

R2 28 2,896 2,896 0.07 90.0% 0.80 0.85 0.90 0.90

Runoff Coeff's

3306c - CCSD 45 - Rational Calculations.xlsx Developed C Page 1 of 8



JVA Incorporated Job Name: CCSD Elementary #45 I% C2 C5 C10 C100

1319 Spruce Street Job Number: 3306c Streets Paved 100% 0.87 0.88 0.90 0.93

Boulder, CO 80302 Date: 12/10/20 Concrete Drives/Walks 96% 0.87 0.87 0.88 0.89

Ph: (303) 444 1951 By: JPW Roof 90% 0.80 0.85 0.90 0.90

Gravel 40% 0.15 0.25 0.35 0.65

Landscaping (B soil) 2% 0.10 0.11 0.13 0.15

CCSD Elementary #45 Landscaping (C/D soil) 5% 0.18 0.19 0.20 0.22

Composite Runoff Coefficient Calculations Playground 25% 0.42 0.43 0.54 0.64

Location: Aurora Artificial Turf 25% 0.42 0.43 0.54 0.64

Minor Design Storm: 2

Major Design Storm: 100 CA 100yr = 0.78i + 0.11

Soil Type: C/D CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

Basin Design Data

I (%) = 100% 96% 90% 40% 25% 25% 2% 5% I (%)

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/c

onc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (B 

soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)

Imp     

(%)
C2 C5 C10 C100

Runoff Coeff's

R3 29 6,413 6,413 0.15 90.0% 0.80 0.85 0.90 0.90

R4 30 5,233 5,233 0.12 90.0% 0.80 0.85 0.90 0.90

R5 31 3,282 3,282 0.08 90.0% 0.80 0.85 0.90 0.90

R6 32 6,607 6,607 0.15 90.0% 0.80 0.85 0.90 0.90

R7 33 5,076 5,076 0.12 90.0% 0.80 0.85 0.90 0.90

R8 34 11,567 11,567 0.27 90.0% 0.80 0.85 0.90 0.90

R9 35 8,529 8,529 0.20 90.0% 0.80 0.85 0.90 0.90

OUTFALL 36 1,021 18,461 19,482 0.45 9.8% 0.22 0.23 0.24 0.26

OS 37 1,996 502 5,652 8,150 0.19 33.9% 0.39 0.40 0.41 0.44

TOTAL SITE 73,383 63,201 52,480 0 18,878 0 0 215,323 423,265 9.72 46.5% 0.49 0.50 0.52 0.55

3306c - CCSD 45 - Rational Calculations.xlsx Developed C Page 2 of 8



JVA Incorporated Job Name: CCSD Elementary #45

1319 Spruce Street Job Number: 3306c

Boulder, CO 80302 Date: 12/10/20

Ph: (303) 444 1951 By: JPW

CCSD Elementary #45

Time of Concentration Calculations
Location: Aurora

Minor Design Storm: 2

Major Design Storm: 100

Soil Type: C/D

Sub-Basin Data tc Comp
tc                  

Final

Basin 

Name

Design 

Point

ATotal   

(ac)
C5

Upper 

most 

Length 

(ft)

Slope 

(%)

ti             

(min)

Length 

(ft)
Slope (%) Type of Land Surface Cv

Velocity 

(fps) 

tt        

(min)

Time of 

Conc              

ti + tt = tc

Total 

Length 

(ft)

tc=(L/180)+

10 (min)

                

Min             

tc

A1 1 0.47 0.20 37 25.0% 3.4 246 3.2%
Paved areas & shallow 

paved swales
20 3.6 1.1 4.6 283 11.6 5.0

A2 2 0.19 0.53 110 2.0% 8.7
Paved areas & shallow 

paved swales
20 0.0 0.0 8.7 110 10.6 8.7

A3 3 0.01 0.19 7 10.0% 2.0 47 2.0% Grassed waterway 15 2.1 0.4 2.4 54 10.3 5.0

A4 4 0.11 0.87 112 1.9% 3.6
Paved areas & shallow 

paved swales
20 0.0 0.0 3.6 112 10.6 5.0

A5 5 0.03 0.19 7 10.0% 2.0 40 2.0% Grassed waterway 15 2.1 0.3 2.4 47 10.3 5.0

A6 6 0.54 0.61 192 1.9% 10.1
Paved areas & shallow 

paved swales
20 0.0 0.0 10.1 192 11.1 10.1

A7 7 0.04 0.85 45 2.0% 2.5
Paved areas & shallow 

paved swales
20 0.0 0.0 2.5 45 10.3 5.0

A8 8 0.62 0.52 144 6.2% 7.0 222 2.0% Grassed waterway 15 2.1 1.7 8.7 366 12.0 8.7

A9 9 0.29 0.53 123 3.0% 8.0 75 3.0% Grassed waterway 15 2.6 0.5 8.5 198 11.1 8.5

A10 10 0.27 0.79 101 2.5% 4.2 94 5.2%
Paved areas & shallow 

paved swales
20 4.6 0.3 4.5 195 11.1 5.0

A11 11 0.16 0.19 66 12.0% 5.9
Paved areas & shallow 

paved swales
20 0.0 0.0 5.9 66 10.4 5.9

A12 12 0.32 0.81 122 3.0% 4.1 66 1.3%
Paved areas & shallow 

paved swales
20 2.2 0.5 4.6 188 11.0 5.0

B1 13 0.46 0.28 213 7.0% 11.5 42 5.0% Grassed waterway 15 3.4 0.2 11.7 255 11.4 11.4

B2 14 0.20 0.34 300 6.0% 13.4
Paved areas & shallow 

paved swales
20 0.0 0.0 13.4 300 11.7 11.7

B3 15 0.02 0.19 7 10.0% 2.0 23 2.0% Grassed waterway 15 2.1 0.2 2.2 30 10.2 5.0

B4 16 0.08 0.19 17 5.0% 4.0 22 2.0% Grassed waterway 15 2.1 0.2 4.2 39 10.2 5.0

B5 17 0.14 0.87 48 2.0% 2.3 106 1.0%
Paved areas & shallow 

paved swales
20 2.0 0.9 3.2 154 10.9 5.0

B6 18 0.80 0.81 241 2.7% 6.0 76 1.3%
Paved areas & shallow 

paved swales
20 2.2 0.6 6.5 317 11.8 6.5

B7 19 1.27 0.24 300 4.5% 16.5
Paved areas & shallow 

paved swales
20 0.0 0.0 16.5 300 11.7 11.7

B8 20 0.63 0.25 231 8.6% 11.6 35 2.0% Grassed waterway 15 2.1 0.3 11.9 266 11.5 11.5

B9 21 0.35 0.50 104 3.2% 7.6 153 2.5%
Paved areas & shallow 

paved swales
20 3.2 0.8 8.4 257 11.4 8.4

B10 22 0.06 0.44 43 9.0% 3.8 57 2.0%
Paved areas & shallow 

paved swales
20 2.8 0.3 4.2 100 10.6 5.0

B11 23 0.40 0.79 236 4.2% 5.4
Paved areas & shallow 

paved swales
20 0.0 0.0 5.4 236 11.3 5.4

B12 24 0.04 0.19 7 10.0% 2.0 51 2.0% Grassed waterway 15 2.1 0.4 2.4 58 10.3 5.0

B13 25 0.16 0.26 131 7.6% 8.9
Paved areas & shallow 

paved swales
20 0.0 0.0 8.9 131 10.7 8.9

B14 26 0.21 0.21 52 20.0% 4.3 113 2.0% Grassed waterway 15 2.1 0.9 5.2 165 10.9 5.2

R1 27 0.07 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R2 28 0.07 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R3 29 0.15 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

Initial Overland Time (ti)
Travel Time (tt)                                                                                                                                                           

tt=Length/(Velocity x 60)

tc Urbanized Check   

ON
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JVA Incorporated Job Name: CCSD Elementary #45

1319 Spruce Street Job Number: 3306c

Boulder, CO 80302 Date: 12/10/20

Ph: (303) 444 1951 By: JPW

CCSD Elementary #45

Time of Concentration Calculations
Location: Aurora

Minor Design Storm: 2

Major Design Storm: 100

Soil Type: C/D

Sub-Basin Data tc Comp
tc                  

Final

Basin 

Name

Design 

Point

ATotal   

(ac)
C5

Upper 

most 

Length 

(ft)

Slope 

(%)

ti             

(min)

Length 

(ft)
Slope (%) Type of Land Surface Cv

Velocity 

(fps) 

tt        

(min)

Time of 

Conc              

ti + tt = tc

Total 

Length 

(ft)

tc=(L/180)+

10 (min)

                

Min             

tc

Initial Overland Time (ti)
Travel Time (tt)                                                                                                                                                           

tt=Length/(Velocity x 60)

tc Urbanized Check   

ON

R4 30 0.12 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R5 31 0.08 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R6 32 0.15 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R7 33 0.12 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R8 34 0.27 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

R9 35 0.20 0.85 40 5.0% 1.7
Paved areas & shallow 

paved swales
20 0.0 0.0 1.7 40 10.2 5.0

OUTFALL 36 0.45 0.23 68 12.0% 5.8 165 2.0% Grassed waterway 15 2.1 1.3 7.1 233 11.3 7.1

OS 37 0.19 0.40 21 25.0% 2.0
Paved areas & shallow 

paved swales
20 0.0 0.0 2.0 21 10.1 5.0
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JVA Incorporated Job Name: CCSD Elementary #45

1319 Spruce Street Job Number: 3306c

Boulder, CO 80302 Date: 12/10/20

Ph: (303) 444 1951 By: JPW

CCSD Elementary #45 Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (P1) : 2.65 I = (28.5 P1) / ((10 + TC)^0.786)
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A1 1 0.47 0.23 5.00 0.11 8.98 0.97 5.00 0.11 8.99 0.97 18" Area Drain 0.97 12 in PVC 2.0% 1.0 7.0 142 5.6 0.42 5.42

A2 2 0.19 0.69 8.70 0.13 7.55 0.99 8.70 0.13 7.56 0.99 Underdrain 0.99 8 in PVC 2.0% 1.0 2.4 91 4.3 0.36 9.06

A3 3 0.01 0.22 5.00 0.00 8.98 0.02 5.00 0.00 8.99 0.02 12" Area Drain 0.02 6 in PVC 2.0% 0.0 1.1 15 3.5 0.07 5.07

A4 4 0.11 0.90 5.00 0.10 8.98 0.92 5.00 0.10 8.99 0.92 18" Area Drain 0.92

9.06 0.34 7.45 2.56 12 in PVC 1.5% 2.6 6.1 41 4.8 0.14 9.20

A5 5 0.03 0.22 5.00 0.01 8.98 0.06 5.00 0.01 8.99 0.06 12" Area Drain 0.06 6 in PVC 2.0% 0.1 1.1 16 3.5 0.08 5.08

A6 6 0.54 0.73 10.10 0.40 7.14 2.84 10.10 0.40 7.14 2.84 18" Area Drain 2.84

9.20 0.75 7.40 5.54 12 in PVC 1.5% 5.5 6.1 81 4.8 0.28 9.48

A7 7 0.04 0.87 5.00 0.03 8.98 0.29 5.00 0.03 8.99 0.29 18" Area Drain 0.29

9.48 0.78 7.32 5.71 12 in PVC 1.5% 5.7 6.1 69 4.8 0.24 9.71

A8 8 0.62 0.55 8.70 0.34 7.55 2.57 8.70 0.34 7.56 2.58 Valley Inlet 2.58

9.71 1.12 7.25 8.13 15 in PVC 1.5% 8.1 11.0 162 5.6 0.48 10.19

A9 9 0.29 0.55 8.50 0.16 7.62 1.25 8.50 0.16 7.62 1.25 Valley Inlet 1.25

10.19 1.28 7.11 9.14 18 in RCP 1.5% 9.1 13.8 45 4.9 0.15 10.35

A10 10 0.27 0.83 5.00 0.22 8.98 2.01 5.00 0.22 8.99 2.01 Combo Inlet 2.01

10.35 1.51 7.07 10.67 18 in RCP 2.8% 10.7 19.0 88 6.7 0.22 10.57

A11 11 0.16 0.22 5.90 0.04 8.58 0.31 5.90 0.04 8.59 0.31 Valley Inlet 0.31

10.57 1.54 7.01 10.83 18 in RCP 2.7% 10.8 18.5 198 6.6 0.50 11.07

A12 12 0.32 0.85 5.00 0.27 8.98 2.41 5.00 0.27 8.99 2.41 Combo Inlet 2.41

5.00 0.27 8.99 2.41 12 in PVC 10.0% 2.4 15.7 46 12.5 0.06 5.06

B1 13 0.46 0.30 11.40 0.14 6.79 0.95 11.40 0.14 6.80 0.96 12" Area Drain 0.96 8 in PVC 2.0% 1.0 2.4 64 4.3 0.25 11.65

B2 14 0.20 0.36 11.70 0.07 6.72 0.48 11.70 0.07 6.72 0.48 12" Area Drain 0.48 8 in PVC 2.0% 0.5 2.4 32 4.3 0.13 11.83

R1 27 0.07 0.90 5.00 0.06 8.98 0.53 5.00 0.06 8.99 0.53 Roof Drain 0.53 6 in PVC 2.0% 0.5 1.1 7 3.5 0.03 5.03

R2 28 0.07 0.90 5.00 0.06 8.98 0.54 5.00 0.06 8.99 0.54 Roof Drain 0.54 6 in PVC 2.0% 0.5 1.1 7 3.5 0.03 5.03

B3 15 0.02 0.22 5.00 0.00 8.98 0.03 5.00 0.00 8.99 0.03 (2) 12" Area Drain 0.03 6 in PVC 2.0% 0.0 1.1 13 3.5 0.06 5.06

11.83 0.34 6.69 2.24 12 in PVC 2.0% 2.2 7.0 123 5.6 0.37 12.19

R3 29 0.15 0.90 5.00 0.13 8.98 1.19 5.00 0.13 8.99 1.19 Roof Drain 1.19 6 in PVC 3.0% 1.2 1.4 10 4.3 0.04 5.04

R4 30 0.12 0.90 5.00 0.11 8.98 0.97 5.00 0.11 8.99 0.97 Roof Drain 0.97 6 in PVC 3.0% 1.0 1.4 20 4.3 0.08 5.08

R5 31 0.08 0.90 5.00 0.07 8.98 0.61 5.00 0.07 8.99 0.61 Roof Drain 0.61 6 in PVC 3.0% 0.6 1.4 20 4.3 0.08 5.08

R6 32 0.15 0.90 5.00 0.14 8.98 1.23 5.00 0.14 8.99 1.23 Roof Drain 1.23 6 in PVC 3.0% 1.2 1.4 20 4.3 0.08 5.08

Basins A1-A8

Basins A1-A9

Basins A1-A10

Basins A1-A11

Basins A12

Basins A1-A7

Direct Runoff Total Runoff

Basins B1-B3 and R1-R2

Inlets Pipe Pipe/Swale Travel Time

Basins A1-A4

Basins A1-A6
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JVA Incorporated Job Name: CCSD Elementary #45

1319 Spruce Street Job Number: 3306c

Boulder, CO 80302 Date: 12/10/20

Ph: (303) 444 1951 By: JPW

CCSD Elementary #45 Developed Storm Runoff Calculations

Design Storm : 100 Year Point Hour Rainfall (P1) : 2.65 I = (28.5 P1) / ((10 + TC)^0.786)
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Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time

B4 16 0.08 0.22 5.00 0.02 8.98 0.16 5.00 0.02 8.99 0.16 (3) 12" Area Drain 0.16 6 in PVC 2.0% 0.2 1.1 18 3.5 0.09 5.09

12.19 0.80 6.61 5.27 18 in RCP 1.5% 5.3 13.8 130 4.9 0.44 12.64

B5 17 0.14 0.91 5.00 0.12 8.98 1.11 5.00 0.12 8.99 1.11 Combo Inlet 1.11

12.64 0.92 6.50 5.99 18 in RCP 1.9% 6.0 15.6 141 5.5 0.43 13.06

B6 18 0.80 0.85 6.50 0.68 8.33 5.67 6.50 0.68 8.34 5.67 Combo Inlet 5.67

13.06 1.60 6.41 10.27 18 in RCP 4.2% 10.3 23.1 11 8.2 0.02 13.09

B7 19 1.27 0.27 11.70 0.34 6.72 2.31 11.70 0.34 6.72 2.31 12" Area Drain 2.31 8 in PVC 5.2% 2.3 3.8 80 6.9 0.19 11.89

B8 20 0.63 0.28 11.50 0.18 6.77 1.19 11.50 0.18 6.77 1.19 Valley Inlet 1.19

11.89 0.52 6.68 3.47 18 in RCP 1.4% 3.5 13.2 270 4.6 0.97 12.86

B9 21 0.35 0.54 8.40 0.19 7.65 1.45 8.40 0.19 7.65 1.46 Combo Inlet 1.46

12.86 2.31 6.45 14.91 18 in RCP 2.8% 14.9 18.7 67 6.6 0.17 13.03

B10 22 0.06 0.47 5.00 0.03 8.98 0.27 5.00 0.03 8.99 0.27 Combo Inlet 0.27

13.03 2.34 6.42 15.02 18 in RCP 2.4% 15.0 17.5 22 6.2 0.06 13.09

B11 23 0.40 0.83 5.40 0.33 8.80 2.92 5.40 0.33 8.80 2.92 Type R Inlet 2.92

13.09 2.67 6.40 17.12 18 in RCP 3.7% 17.1 21.7 33 7.7 0.07 13.16

R7 33 0.12 0.90 5.00 0.10 8.98 0.94 5.00 0.10 8.99 0.94 Roof Drain 0.94 8 in PVC 4.0% 0.9 3.4 55 6.0 0.15 5.15

R8 34 0.27 0.90 5.00 0.24 8.98 2.15 5.00 0.24 8.99 2.15 Roof Drain 2.15 8 in PVC 4.0% 2.1 3.4 7 6.0 0.02 5.02

R9 35 0.20 0.90 5.00 0.18 8.98 1.58 5.00 0.18 8.99 1.58 Roof Drain 1.58 6 in PVC 9.4% 1.6 2.4 7 7.6 0.02 5.02

B12 24 0.04 0.22 5.00 0.01 8.98 0.07 5.00 0.01 8.99 0.07 12" Area Drain 0.07

5.15 0.53 8.92 4.71 12 in PVC 6.0% 4.7 12.2 140 9.7 0.24 5.39

B13 25 0.16 0.29 8.90 0.05 7.49 0.36 8.90 0.05 7.50 0.36 Valley Inlet 0.36

13.16 3.25 6.39 20.75 24 in RCP 1.6% 20.8 30.2 160 6.0 0.44 13.60

B14 26 0.21 0.24 5.20 0.05 8.89 0.45 5.20 0.05 8.90 0.45 Valley Inlet 0.45

13.60 3.30 6.29 20.76 24 in RCP 1.5% 20.8 29.5 131 5.9 0.37 13.98

OUTFALL 36 0.45 0.26 7.10 0.11 8.10 0.92 7.10 0.11 8.11 0.93 Type D 0.93

13.98 5.23 6.22 32.49 30 in RCP 1.5% 32.5 54.0 9 6.9 0.02 14.00

OS 37 0.19 0.44 5.00 0.08 8.98 0.73 5.00 0.08 8.99 0.73 Sheet Flow 0.73

Basins B12 and R7-R9

Basins B1-B13 and R1-R9

Basins B1-B14 and R1-R9

Basins A1-A12, B1-B14, R1-R9 and Outfall

Basins B7-B8 

Basins B1-B9 and R1-R6

Basins B1-B10 and R1-R6

Basins B1-B11 and R1-R6

Basins B1-B5 and R1-R6

Basins B1-B6 and R1-R6

Basins B1-B4 and R1-R6
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JVA Incorporated Job Name: CCSD Elementary #45

1319 Spruce Street Job Number: 3306c

Boulder, CO 80302 Date: 12/10/20

Ph: (303) 444 1951 By: JPW

CCSD Elementary #45 Developed Storm Runoff Calculations

Design Storm : 2 Year Point Hour Rainfall (P1) : 0.98 I = (28.5 P1) / ((10 + TC)^0.786)
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A1 1 0.47 0.19 5.00 0.09 3.32 0.30 5.00 0.09 3.32 0.30 18" Area Drain 0.30 12 in PVC 2.0% 0.3 7.0 142 5.6 0.42 5.42

A2 2 0.19 0.52 8.70 0.10 2.79 0.27 8.70 0.10 2.80 0.27 Underdrain 0.27 8 in PVC 2.0% 0.3 2.4 91 4.3 0.36 9.06

A3 3 0.01 0.18 5.00 0.00 3.32 0.01 5.00 0.00 3.32 0.01 12" Area Drain 0.01 6 in PVC 2.0% 0.0 1.1 15 3.5 0.07 5.07

A4 4 0.11 0.87 5.00 0.10 3.32 0.33 5.00 0.10 3.32 0.33 18" Area Drain 0.33

9.06 0.29 2.75 0.79 12 in PVC 1.5% 0.8 6.1 41 4.8 0.14 9.20

A5 5 0.03 0.18 5.00 0.01 3.32 0.02 5.00 0.01 3.32 0.02 12" Area Drain 0.02 6 in PVC 2.0% 0.0 1.1 16 3.5 0.08 5.08

A6 6 0.54 0.60 10.10 0.33 2.64 0.86 10.10 0.33 2.64 0.86 18" Area Drain 0.86

10.10 0.62 2.64 1.63 12 in PVC 1.5% 1.6 6.1 81 4.8 0.28 10.38

A7 7 0.04 0.84 5.00 0.03 3.32 0.10 5.00 0.03 3.32 0.10 18" Area Drain 0.10

10.38 0.65 2.61 1.70 12 in PVC 1.5% 1.7 6.1 69 4.8 0.24 10.62

A8 8 0.62 0.51 8.70 0.31 2.79 0.87 8.70 0.31 2.80 0.88 Valley Inlet 0.88

10.62 0.96 2.59 2.49 15 in PVC 1.5% 2.5 11.0 162 5.6 0.48 11.10

A9 9 0.29 0.52 8.50 0.15 2.81 0.43 8.50 0.15 2.82 0.44 Valley Inlet 0.44

11.10 1.12 2.54 2.84 18 in RCP 1.5% 2.8 13.8 45 4.9 0.15 11.25

A10 10 0.27 0.79 5.00 0.21 3.32 0.71 5.00 0.21 3.32 0.71 Combo Inlet 0.71

11.25 1.33 2.53 3.36 18 in RCP 2.8% 3.4 19.0 88 6.7 0.22 11.47

A11 11 0.16 0.18 5.90 0.03 3.17 0.09 5.90 0.03 3.18 0.09 Valley Inlet 0.09

11.47 1.36 2.51 3.41 18 in RCP 2.7% 3.4 18.5 198 6.6 0.50 11.97

A12 12 0.32 0.80 5.00 0.25 3.32 0.84 5.00 0.25 3.32 0.84 Combo Inlet 0.84

5.00 0.25 3.32 0.84 12 in PVC 10.0% 0.8 15.7 46 12.5 0.06 5.06

B1 13 0.46 0.27 11.40 0.12 2.51 0.31 11.40 0.12 2.51 0.31 12" Area Drain 0.31 8 in PVC 2.0% 0.3 2.4 64 4.3 0.25 11.65

B2 14 0.20 0.33 11.70 0.06 2.48 0.16 11.70 0.06 2.49 0.16 12" Area Drain 0.16 8 in PVC 2.0% 0.2 2.4 32 4.3 0.13 11.83

R1 27 0.07 0.80 5.00 0.05 3.32 0.18 5.00 0.05 3.32 0.18 Roof Drain 0.18 6 in PVC 2.0% 0.2 1.1 7 3.5 0.03 5.03

R2 28 0.07 0.80 5.00 0.05 3.32 0.18 5.00 0.05 3.32 0.18 Roof Drain 0.18 6 in PVC 2.0% 0.2 1.1 7 3.5 0.03 5.03

B3 15 0.02 0.18 5.00 0.00 3.32 0.01 5.00 0.00 3.32 0.01 (2) 12" Area Drain 0.01 6 in PVC 2.0% 0.0 1.1 13 3.5 0.06 5.06

11.83 0.30 2.48 0.73 12 in PVC 2.0% 0.7 7.0 123 5.6 0.37 12.19

R3 29 0.15 0.80 5.00 0.12 3.32 0.39 5.00 0.12 3.32 0.39 Roof Drain 0.39 6 in PVC 3.0% 0.4 1.4 10 4.3 0.04 5.04

R4 30 0.12 0.80 5.00 0.10 3.32 0.32 5.00 0.10 3.32 0.32 Roof Drain 0.32 6 in PVC 3.0% 0.3 1.4 20 4.3 0.08 5.08

R5 31 0.08 0.80 5.00 0.06 3.32 0.20 5.00 0.06 3.32 0.20 Roof Drain 0.20 6 in PVC 3.0% 0.2 1.4 20 4.3 0.08 5.08

R6 32 0.15 0.80 5.00 0.12 3.32 0.40 5.00 0.12 3.32 0.40 Roof Drain 0.40 6 in PVC 3.0% 0.4 1.4 20 4.3 0.08 5.08

Basins A1-A10

Basins A1-A11

Basins A12

Basins B1-B3 and R1-R2

Basins A1-A4

Basins A1-A6

Basins A1-A7

Basins A1-A8

Basins A1-A9

Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time
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JVA Incorporated Job Name: CCSD Elementary #45

1319 Spruce Street Job Number: 3306c

Boulder, CO 80302 Date: 12/10/20

Ph: (303) 444 1951 By: JPW

CCSD Elementary #45 Developed Storm Runoff Calculations

Design Storm : 2 Year Point Hour Rainfall (P1) : 0.98 I = (28.5 P1) / ((10 + TC)^0.786)
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Direct Runoff Total Runoff Inlets Pipe Pipe/Swale Travel Time

B4 16 0.08 0.18 5.00 0.01 3.32 0.05 5.00 0.01 3.32 0.05 (3) 12" Area Drain 0.05 6 in PVC 2.0% 0.0 1.1 18 3.5 0.09 5.09

12.19 0.71 2.44 1.73 18 in RCP 1.5% 1.7 13.8 130 4.9 0.44 12.64

B5 17 0.14 0.87 5.00 0.12 3.32 0.39 5.00 0.12 3.32 0.39 Combo Inlet 0.39

12.64 0.82 2.41 1.98 18 in RCP 1.9% 2.0 15.6 141 5.5 0.43 13.06

B6 18 0.80 0.80 6.50 0.64 3.08 1.97 6.50 0.64 3.08 1.98 Combo Inlet 1.98

13.06 1.47 2.37 3.47 18 in RCP 4.2% 3.5 23.1 11 8.2 0.02 13.09

B7 19 1.27 0.23 11.70 0.29 2.48 0.73 11.70 0.29 2.49 0.73 12" Area Drain 0.73 8 in PVC 5.2% 0.7 3.8 80 6.9 0.19 11.89

B8 20 0.63 0.24 11.50 0.15 2.50 0.38 11.50 0.15 2.50 0.38 Valley Inlet 0.38

11.89 0.45 2.47 1.10 18 in RCP 1.4% 1.1 13.2 270 4.6 0.97 12.86

B9 21 0.35 0.49 8.40 0.17 2.83 0.49 8.40 0.17 2.83 0.49 Combo Inlet 0.49

13.09 2.08 2.37 4.94 18 in RCP 2.8% 4.9 18.7 67 6.6 0.17 13.25

B10 22 0.06 0.43 5.00 0.03 3.32 0.09 5.00 0.03 3.32 0.09 Combo Inlet 0.09

13.25 2.11 2.36 4.97 18 in RCP 2.4% 5.0 17.5 22 6.2 0.06 13.31

B11 23 0.40 0.79 5.40 0.32 3.25 1.02 5.40 0.32 3.26 1.03 Type R Inlet 1.03

13.31 2.43 2.35 5.70 18 in RCP 3.7% 5.7 21.7 33 7.7 0.07 13.39

R7 33 0.12 0.80 5.00 0.09 3.32 0.31 5.00 0.09 3.32 0.31 Roof Drain 0.31 8 in PVC 4.0% 0.3 3.4 55 6.0 0.15 5.15

R8 34 0.27 0.80 5.00 0.21 3.32 0.71 5.00 0.21 3.32 0.71 Roof Drain 0.71 8 in PVC 4.0% 0.7 3.4 7 6.0 0.02 5.02

R9 35 0.20 0.80 5.00 0.16 3.32 0.52 5.00 0.16 3.32 0.52 Roof Drain 0.52 6 in PVC 9.4% 0.5 2.4 7 7.6 0.02 5.02

B12 24 0.04 0.18 5.00 0.01 3.32 0.02 5.00 0.01 3.32 0.02 12" Area Drain 0.02

5.15 0.47 3.30 1.55 12 in PVC 6.0% 1.5 12.2 140 9.7 0.24 5.39

B13 25 0.16 0.26 8.90 0.04 2.77 0.12 8.90 0.04 2.77 0.12 Valley Inlet 0.12

13.39 2.94 2.34 6.89 24 in RCP 1.6% 6.9 30.2 160 6.0 0.44 13.83

B14 26 0.21 0.20 5.20 0.04 3.28 0.14 5.20 0.04 3.29 0.14 Valley Inlet 0.14

13.83 2.98 2.31 6.88 24 in RCP 1.5% 6.9 29.5 131 5.9 0.37 14.20

OUTFALL 36 0.45 0.22 7.10 0.10 2.99 0.29 7.10 0.10 3.00 0.29 Type D 0.29

14.20 4.69 2.28 10.70 30 in RCP 1.5% 10.7 54.0 9 6.9 0.02 14.22

OS 37 0.19 0.39 5.00 0.07 3.32 0.24 5.00 0.07 3.32 0.24 Sheet Flow 0.24

Basins B12 and R7-R9

Basins B1-B13 and R1-R9

Basins B1-B9 and R1-R6

Basins B1-B14 and R1-R9

Basins A1-A12, B1-B14, R1-R9 and Outfall

Basins B1-B5 and R1-R6

Basins B1-B6 and R1-R6

Basins B7-B8 

Basins B1-B10 and R1-R6

Basins B1-B11 and R1-R6

Basins B1-B4 and R1-R6
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