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ENGINEER’S STATEMENT: 

I hereby certify that this report and plan for the master drainage design of Aurora Water at SEAM Master 

Drainage, was prepared by me (or under my direction supervision) in accordance with the provisions of 

the City of Aurora Drainage Criteria Manual for the owners thereof. 

 

 

 

 

 

 

       

Brian K. Moss, P.E.  Date 

State of Colorado No. 37702 

For and on behalf of Calibre Engineering, Inc. 
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SCOPE 

This master drainage report update builds upon the 2012 Master Drainage report prepared by PEAK Civil 

and discusses the historic and proposed design for the Aurora Water at SEAM Master Drainage 

improvements. The intent of this report is to update the concepts for the drainage facilities discussed in 

the Master Drainage Report for Southeast Aurora Maintenance Facility (Pronghorn Natural Area and 

Open Space #01), prepared by Peak Civil Consultants dated April 2012, COA Approval Number 212034.  

This report will be referred to as 2012 Master Drainage Report in this report.  This Aurora Water at SEAM 

Master Drainage report update includes hydrologic and hydraulic calculations, tables, graphs and exhibits 

showing drainage basins, routing, and proposed storm improvements. Our report generally agrees with 

the conclusions found in the 2012 Master Drainage Report but updates them per the developed site 

design that is currently being performed by Eidos/Calibre Engineering team.  

A. INTRODUCTION  

1. Location  

• The proposed Aurora Water at SEAM Facility is bounded on the north and east side by 

Open space, to the south by East Quincy Avenue, and to the west by the City and County 

of Denver DADS site.  

• The site is located in the City of Aurora, Adams County and State of Colorado. The site is 

located in the Southwest Quarter of Section 1, Township 6 South, Range 66 West of the 

6th Principal Meridian.  

• See Vicinity Map located in Appendix A. 

2. Proposed Development  

• The overall site is approximately 86 acres in size with the disturbed area for the current 

project being approximately 45 acres.  

• The site is currently undeveloped agricultural range land.  

• Site Soil Mapping Units consist of FdC (Fondis silt loam, Hydrologic Soil Group C), RhD 

(Renohill-Buick loams, Hydrologic Soil Group D), and RtE (Renohill-Litle-Thedalund 

complex, Hydrologic Soil Group D). 

• The site is covered with native grasses. The dominant native grass species being 

western wheatgrass. The upper areas of the site have a more natural blend of native 

prairie grasses. The general topography slopes south (Quincy Road) to the north with a 

ridgeline on the site splitting flows east and west, average slopes range between 2% and 

3%. There is an existing drainageway that crosses the site running diagonally southwest 

to northeast across the northern limits of the Filing boundary. This drainageway was 

identified as Baldwin Creek tributary to Senac Creek within the 2012 Master Drainage 

Report.  Baldwin Creek was further analyzed with the Senac Creek Major Drainageway 

Plan, dated December 2014. 

• Existing land use for the site is undeveloped with associated imperviousness estimated to 

be between 5% to 7%.   
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• Land uses for the Aurora Water SEAM facility will include 5 new municipal buildings, 

along with access roads, internal drive aisles, parking/landscape areas and other 

associated infrastructure.  

• Two future commercial outparcels are south of the proposed Aurora Water at SEAM but 

are not proposed to be developed at this time. Scenarios to provide stormwater 

management for these areas will be discussed later in this report. 

• The proposed site will increase the overall percent imperviousness to: 

o Basin A – 90.6% on 11. 7 acres, 

o Basin B – 65.8 % on 17.8 acres, 

o Basin C1 - COMM 1 (15.1 ac.) will remain undeveloped at this time 

o Basin C2 – COMM 2 (21.3 ac.) will remain undeveloped at this time 

• Portions of future developed commercial areas will remain undeveloped and surface 

drainage will be intercepted by proposed access roadside swales. A portion of this area, 

approximately 13.5 acres currently drains directly offsite into the Baldwin Creek drainage 

basin. In the future this sub-basin will reduce to approximately 7.0 acres (OS -4 sub-

basin). 

B. HISTORIC DRAINAGE  

1. Overall Basin Description 

• Aurora Water at SEAM Master Drainage is located within the Upper Sand Creek 

watershed and is identified within the Senac Creek Basin and the Coal Creek Basin. A 

ridgeline divides the site in generally a south to north direction creating this split. The 

runoff for this area will split into flows going east and west discharging ultimately into the 

Senac Creek drainageway and all being a part of the Coal Creek Drainage Basin. 

• The development is within FEMA Flood Insurance Rate Map (FIRM) panel 

08005C0219L, dated April 18, 2020. All of the proposed development is located in Zone 

X and no mapped 100-year floodplains exist on the proposed site. 

• The site is contained within historic drainage Basins A-G as identified in the previous 

2012 Master Drainage Report by Peak Civil Consulting. An updated rational analysis for 

these historic basins in the undeveloped condition can be found in the Appendix B. 

2. Drainage Patterns Through Property 

• In addition to the major historic basins noted above, there is runoff historically tributary to 

the site from the south and west. This is noted as Basin O1 in the 2012 Master Drainage 

Report and is the upstream drainage basin for Baldwin Creek. This historic basin was re-

delineated as a part of the 2014 Senac Creek Major Drainageway Plan report into basins 

228A, 228B, and 229A to reflect the ridge south of the Arapahoe County racetrack as 

well as the roadway crossing at East Quincy Avenue. East Quincy Avenue currently 

unintentionally acts to detain upstream flows (released by existing 48” CMP culvert under 

Quincy Ave.) and creates passive detention until upstream flows equalize. Baldwin Creek 



AURORA WATER AT SEAM MASTER DRAINAGE 

MASTER DRAINAGE REPORT 2020 UPDATE 

 

P:\AURORA SEAM\DRAINAGE\Master Drainage Report Update\Master Drainage Report Update.docx 
 
 

Pg. 7 

will remain as an open channel through the Seam site with a culvert crossing added to 

provide access to the northwest corner of the site. Some re-channelization will occur to 

provide an alignment that minimizes disruption to the existing channel and assists in 

balancing the planned site plan improvements. This channel analysis is included within 

Appendix C. 

•  The existing drainageway, Baldwin Creek, flows diagonally across the northern portion of 

the site through the site to Senac Creek. The previous 2012 Master Drainage Report 

discussed providing a trapezoidal swale to re-align a portion of this drainageway and 

provide more usable space on site. The current development plan shows this open 

channel being slightly modified to allow access to the northwest corner. 

• A 6’ x 8’ box culvert has been preliminarily designed to convey Baldwin Creek upstream 

flows through the site. From discussions between City of Aurora staff and MHFD staff, 

the channel conveyance and culvert conveyance design will be based upon the 2014 

Senac Creek Major Drainageway Plan Baldwin Creek existing condition flows tributary to 

this culvert, including onsite basins. The fully developed condition 100-year peak flow in 

excess of the maximum headwater elevation and capacity of the proposed 6’ x 8’ culvert 

will be conveyed via overtopping of the proposed local access roadway. HY-8 was used 

for the culvert analysis and a preliminary analysis is included in Appendix C. The full 

design analysis shall be provided later as a part of the final drainage design. 

• There are no existing major irrigation facilities on the Aurora Water at SEAM Master 

Drainage property.  

3. Outfalls Downstream of Property 

• Aurora Water at SEAM Master Drainage is mainly tributary to Senac Creek with lesser 

flows split by the ridgeline into Baldwin Creek. Baldwin Creek confluences with Senac 

Creek just north of Aurora Water at SEAM site. Both drainageways eventually drain into 

Upper Sand Creek via Coal Creek.   

C. DESIGN CRITERIA   

4. References  

• Existing drainage reports for the property used for this analysis include: 

o Master Drainage Report for Southeast Aurora Maintenance Facility (Pronghorn 

Natural Area and Open Space #01), prepared by Peak Civil Consultants dated April 

2012, COA Approval Number 212034.   

• The main guide used in the development of this Master Drainage Report Update is the 

City of Aurora Storm Drainage Design and Technical Criteria (Criteria).  

• The Mile High Flood District’s (MHFD) Urban Storm Drainage Criteria Manual (USDCM) 

was also used as a reference and guide for criteria.  

• The site is included within the Baseline Hydrology Report, Sand Creek, Colfax to Yale, 

Major Drainageway Plan by Matrix Design Group, dated November 2011 



AURORA WATER AT SEAM MASTER DRAINAGE 

MASTER DRAINAGE REPORT 2020 UPDATE 

 

P:\AURORA SEAM\DRAINAGE\Master Drainage Report Update\Master Drainage Report Update.docx 
 
 

Pg. 8 

• The site is also included within the Upper Sand Creek Basin, Outfall Planning Study, 

Preliminary Design by Kiowa Engineering Corporation dated August 1990. 

• The site is also included within the Senac Creek Major Drainageway Plan by Matrix 

Design Group dated December 2014. 

5. Hydrologic Criteria  

• Peak storm runoff was determined using the Rational Formula: Q=CIA. This method is 

considered appropriate for basin areas up to 90 acres. Total property area with this 

project is approximately 86 acres, therefore the Rational Method is acceptable 

• Parameters for use with the Rational Method were determined as follows: 

o Recommended percent impervious values are taken from MHFD Table 6-3 of their 

USDCM. 

o Runoff Coefficient “C” factors taken from Table 1 of COA Storm Drainage Criteria. 

o The 2-year storm was analyzed as the minor event, with a 1-hour point rainfall value 

of 0.84 in taken from MHFD Figure 5-1 of their USDCM. This value is different than 

previously used in the 2012 Master Drainage Report which used a 2-year storm 

rainfall value of 1.00 in. 

o The 100-year storm was analyzed as the major event, with a 1-hour point rainfall 

value of 2.42 in taken from MHFD Figure 5-6 of their USDCM. This value is different 

than previously used in the 2012 Master Drainage Report which used a 100-year 

storm rainfall value of 2.65 in. 

o Senac Creek Major Drainageway Plan existing condition flows will be utilized to size 

the Baldwin Creek proposed improvements. These include the 6’ x 8’ box culvert and 

the channel realignment cross section. Geomorphic analysis has not been completed 

for this reach of the channel and may be required to complete the final design 

analysis for the channel. The concept design presented herein is based upon design 

criteria presented within Volume 1 of MHFD UDSCM manual. 

6. Hydraulic Criteria  

• Swale, culverts and channel capacities are evaluated with either Bentley Flow Master V8i 

or HY-8 software as appropriate and in accordance with current MHFD Criteria. Flow 

velocities for unprotected swales/channels are limited to less than erosive velocities or 

will be protected with erosion control materials.   

D. DRAINAGE PLAN  

1. General Concept  

• The onsite drainage will, in general, be captured by roadside ditches, parking area curb 

and gutter and storm sewer. Where possible grassed swales or other low impact 

development techniques have been employed to pre-treat water before entering the 

storm system. The proposed drainage patterns have been developed to efficiently move 

stormwater to and through the development site to the proposed detention/WQ ponds.  
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• Aurora Water at SEAM was previously analyzed in the 2012 Master Drainage Report 

which discussed the necessary drainage improvement to develop the site.  The proposed 

land use (commercial) is consistent with the land use assumed in the 2012 Master 

Drainage Report. 

• Future Commercial development areas will contribute unimproved drainage flows to 

proposed roadside ditches and routed to and through proposed detention/WQ pond B. 

• Future development of these areas will require provisions for separate detention/WQ 

facilities to handle these future commercial areas which is discussed in greater detail 

below. Future storm sewer outfalls will also need to be considered at that time. 

2. Specific Details  

• The site has been split into four key basins that have been delineated to establish 2 year 

and 100 year runoff quantities for the various developed areas, partial undeveloped areas 

impacted by access roads and direct flow areas that direct surface offsite in a nearly 

historic manner.  

• Basin A consists of approximately 13.8 acres that comprises the northern one-third of the 

proposed improved site area. This basin has been broken into 10 sub-basins to analyze 

runoff captured from building areas, parking areas, driveways and landscape areas. 

These proposed sub-basins were used to establish inlet capture points, size proposed 

storm sewer and route intercepted drainage flows to proposed detention pond A. 

Detention pond A has been sized to provide detention storage to attenuate peak runoff 

flows and release into Baldwin Creek at or near a historic runoff rate. Water quality 

capture volume has been provided within detention pond A to treat site stormwater 

intercepted by the pond and release stormwater at a rate that equates to a 40 hour drain 

time. 

• Basin B consists of approximately 18.0 acres that comprises the bulk of the remaining 

improved site area. Basin B has been broken into 11 sub-basins to analyze runoff 

captured from building areas, parking areas, driveways and landscape areas. These 

proposed sub-basins, similar to Basin A, were used to establish inlet capture points, 

preliminary size proposed storm sewer and route intercepted drainage flows to proposed 

detention pond B. Detention pond B has been sized to provide detention storage to 

attenuate peak runoff flows and release into Senac Creek at or near a historic runoff rate. 

Water quality capture volume has been provided within detention pond B to treat site 

stormwater intercepted by the pond and release stormwater at a rate that equates to a 40 

hour drain time. 

• Pond B has been designed to capture developed drainage from Basin B and has also 

been initially designed to capture undeveloped offsite flows from Basins CM 1 and 2, the 

basin comprises 36.4 acres. Basins CM 1 and CM 2 represent the future development 

area for proposed commercial. On an interim basis these basin flows are captured as 

ditch flows and need to be routed to and through detention pond B. Sub-basins CM 1 and 

CM 2 surface flows will be captured by the proposed maintenance access and main 

access roadway ditches. These roadside ditches lead into the site near the proposed 
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fueling station and will be intercepted by proposed onsite storm sewer and will be 

conveyed onto the detention pond by either storm sewer or via onsite roadside ditches 

during major storm events. These offsite flows are considered Interim and will be required 

to be captured via improved drainage facilities provided with the development of the 

Future Commercial areas planned within sub-basins CM 1 and CM 2. Sub-basin FD4 

comprises a portion of the Future Commercial development area and portions of this sub-

basin by virtual of site grades will continue to have surface drainage that will need to be 

captured by onsite planned drainage facilities. Sub-basin FD7 will remain as open space 

and contain bioswales along the east side of the entry roadway. Surface flows from this 

sub-basin will directly discharge into detention pond B now and in the future.  

3. Pond A 

• Pond A has been designed as a dry extended detention/water quality pond to treat 

stormwater runoff for Basin A and Basin C. The pond tributary area includes all of basin 

A1 through A10 and basins C1 and C2.  UD Detention pond design worksheets are 

included within Appendix B. 

4. Pond B 

• Pond B has been preliminarily designed as a dry extended detention/water quality pond 

to treat stormwater runoff for Basin B and portions of future developed Basin FD. The 

pond tributary area includes all of basin B1 through B11 and undeveloped flows from 

basins FD1 Through FD7.  Pond B has been sized to handle and pass these 

undeveloped flows through the proposed outlet facilities and outfall storm sewer. Future 

development of the remaining Commercial sites will require providing additional detention 

and water quality ponding on their respective sites. UD Detention pond design 

worksheets are included within Appendix B. 

5. Site Conformance 

In order to make an accurate comparison of the overall basins of this report to the 2012 

Master Drainage Report, percent imperviousness values for Aurora Water at SEAM Master 

Drainage have been estimated with the Watershed Imperviousness charts from 2018 MHFD 

criteria.  

6. Future Commercial Sites  

• The two commercial sites referred to in this report as basins C1 and C2 are roughly 15.1 

acres and 21.3 acres respectively and are accounted for in the current design as 

passthrough flows that are captured in roadside swales and routed through Pond B as 

discussed in the previous paragraphs. 

• As part of this master plan however, our office has investigated three (3) scenarios in 

which detention and water quality requirements could be met for the future development 

once constructed. 

• The first scenario requires construction of two (2) additional ponds, one on each of the 

future commercial parcels. This could provide stormwater management with water quality 

volume provided in each individual pond for its respective basin. 
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o The ponds each with their own water quality volume would need to meet the following 

criteria at a minimum:  

Pond WQ Volume 

(ac-ft) 

EURV Volume 

(ac-ft) 

100 YR 

Volume (ac-ft) 

Total Pond 

Volume (ac-ft) 

B 0.744 0.997 2.331 4.072 

C1 0.552 0.920 1.034 2.507 

C2 0.713 1.188 1.335 3.236 

 

• The second scenario requires construction of one (1) additional pond which would be 

sized to handle the entirety of the two (2) commercial area’s runoff. This could be 

accomplished with water quality volume provided in both the new commercial pond and 

pond B or only handling stormwater management in the new pond and oversizing pond B 

to provide water quality for both of the commercial parcels and onsite basin B. 

o The ponds each with their own water quality volume would need to meet the following 

criteria at a minimum:  

Pond WQ Volume 

(ac-ft) 

EURV Volume 

(ac-ft) 

100 YR 

Volume (ac-ft) 

Total Pond 

Volume (ac-ft) 

B 0.744 .997 2.331 4.072 

C1 0.589 0.811 1.532 2.932 

o The new commercial pond only providing detention and providing water quality 

volume in an oversized Pond B would need to meet the following criteria at a 

minimum:  

Pond WQ Volume 

(ac-ft) 

EURV Volume 

(ac-ft) 

100 YR 

Volume (ac-ft) 

Total Pond 

Volume (ac-ft) 

B 1.333 0.408 2.626 4.366 

C1 - 0.811 2.121 2.932 

 

E. BEST MANAGEMENT PRACTICES (BMPS) 

1. Temporary BMPs 

• Please see the separate Stormwater Management Plan for details regarding temporary 

(construction) BMPs. 

2. Permanent BMPs 

• Permanent BMPs for the Aurora Water at SEAM Master Drainage site include Local 

Detention Ponds A and Pond B, and numerous roadside swales throughout the proposed 

site. 
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F. LOW IMPACT DEVELOPMENT 

1. 2012 Master Drainage Report Update 

• The 2012 Master Drainage Report suggested additional water quality measures be 

included within the overall project framework such as porous pavement, engineered 

grass swales, and localized landscape detention. The report further suggested that the 

site may qualify for Level 1 or Level 2 Lower Impact Development (LID) Status based 

upon these improvements. A functional description of each status as provided in the 2012 

Master Drainage Report is provided below along with a response to how the proposed 

development will apply this guidance. 

o Level 1:The intent of Level 1 is to direct runoff from impervious surfaces to flow over 

grass covered areas and/or permeable pavement, and to provide a sufficient travel 

time to facilitate the removal of suspended solids before runoff leaves the site, enters 

a curb and gutter system, or enter another stormwater collection system. 

o Level 1 Response: Grass-lined ditches and roadside grass buffer strip shoulders are 

being planned for the key entrance roadways however, the roadway grades are 

consistently within the 3 to 4% grade range and are not suitable to mitigate channel 

velocities. Permeable paving is not considered a desirable option due the highly 

expansive soils present on the site. 

o Level 2: The intent of Level 2 LID is to provide an enhancement to Level 1 by 

replacing solid street curb and gutter systems with no curb or slotted curbing, low 

velocity grass-lined swales and pervious street shoulders, including pervious rock 

lined swales. 

o Level 2 Response: Solid curb and gutter will only be used onsite within parking areas. 

Local access drives will utilize pervious grass covered street shoulders to serve as 

‘buffer strips’ adjacent to receiving roadside ditches. Roadside ditches will require 

erosion protection, utilizing to the extent possible rock lining or other suitable erosion 

protective alternatives. Drainage within roadside ditches will be intercepted by area 

drains and conveyed by storm sewer to planned detention/water quality ponds. 

G. CONCLUSIONS  

1. Compliance with Standards  

• This report generally agrees with and builds upon the recommendations of the 2012 

Master Drainage Report prepared by PEAK Civil. 

• This report is in general accordance with the City of Aurora Storm Drainage Design and 

Technical Criteria.  

• This report is in general accordance, where applicable and not superseded by other 

criteria, to the USDCM. 

• This report is in general accordance with FEMA, there are no mapped 100-year 

floodplains shown on the FIRM for the site.  
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2. Summary of Changes from 2012 Master Drainage Report 

• Update of rainfall values to current standards. The 2012 Peak Civil Report used rainfall 

values of 1.00 in and 2.65 in; the rainfall values for the aurora reservoir used in our report 

are 0.84 in and 2.42 in. 

• It’s unclear how PEAK Civil routed or delineated the area for the offsite flow to the 

Baldwin Creek Diversion. Our office performed a site visit and has downloaded regional 

topography to generate the existing on-site basin delineation and update it per the 

proposed grading for the site. 

• Baldwin Creek routing through the site: The 2012 Master Drainage Report considered an 

improved open channel section through the northeast corner of the site. The current plan 

also proposes an open channel with two 3-ft drops and a 6’ x 8’ culvert crossing to re-

align a portion of this drainageway and provide more usable space on site. Further 

design and analysis of this channel will be covered with the Aurora Seam Final Drainage 

Report (In Progress). The culvert was designed for existing flow peak discharges from 

the 2014 Senac Creek MDP. Please see the summary table below for a summary of the 

culvert analysis. A more detailed summary can be found in the Appendix C. 

 

3. Summary of Concept  

• Runoff from the site will be conveyed through inlets and a storm sewer system to the 

planned Onsite Local Detention Ponds A and B.   

• Inlets have been located to ensure street capacity is not exceeded in the minor or major 

storm events. Local high-points have been designed to safely convey runoff to the 

detention pond in an emergency flow routing condition.  

• Baldwin Creek, which is adjacent to the site and crosses the northwest corner of the site 

will be impacted by the development of Aurora Water at SEAM Master Drainage. Open 

channel grading with two 3-ft drop structures, and the culvert (8’x6’ RCBC) are currently 

the only drainageway improvements proposed at this time. The downstream reach will 

include some transition grading to tie into the existing channel alignment and erosion 

Discharge Total Culvert Headwater

Name Discharge Discharge Elevation

(cfs) (cfs) (ft)

2 year 32.00 32.00 5751.44

5 year 121.00 121.00 5753.00

10 year 178.00 178.00 5753.90

25 year 330.00 330.00 5756.07

50 year 438.00 438.00 5757.49

100 year 556.00 556.00 5759.27

HY-8 Analysis Results
Seam Site 8' X 6' RCBC

 Exisiting Condition
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protection added at the exit point of the culvert. Please see the Aurora Seam Final 

Drainage Report for the design and analysis of the open channel. Analysis of the culvert 

is included in this report and can be found in the Appendix C. 

• Downstream properties should not be affected by the development of the proposed site.  

The onsite local  Detention/WQ Ponds A and B will provide the appropriate detention to 

control the stormwater release  and provide water quality capture volume  to assist with 

water quality from the Aurora Water at SEAM project development as these detention 

facilities release  to downstream properties to the north (Baldwin Creek) and east (Senac 

Creek).  

• Development of the future commercial areas will need to consider additional water quality 

and detention to meet the goals of this report, the City of Aurora, the Mile High Flood 

District, and the State of Colorado. 

• None of the proposed detention and water quality control features meet the criteria to be 

considered regional detention facilities and will not be maintenance eligible. 
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APPENDIX D: 

  COPIES OF GRAPHS, TABLES, AND CHARTS USED 

 

 

 

 

 



 
 

9.2010 

TABLE 1 

RUNOFF COEFFICIENTS AND PERCENTS IMPERVIOUS 
 

 

 LAND USE OR SURFACE 

 CHARACTERISTICS 

PERCENT 

IMPERVIOUS 

FREQUENCY 

  2 5 10 100 

Business: 

  Commercial Areas 

  Neighborhood Areas 

 

95 

85 

 

.87 

.60 

 

.87 

.65 

 

.88 

.70 

 

.89 

.80 

Residential: 

  Single-Family (**) 

  Multi-Unit (detached) 

  Multi-Unit (attached) 

  1/2 Acre Lot or Larger 

  Apartments 

 

(*) 

60 

75 

(*) 

80 

 

.40 

.45 

.60 

.30 

.65 

 

.45 

.50 

.65 

.35 

.70 

 

.50 

.60 

.70 

.40 

.70 

 

.60 

.70 

.80 

.60 

.80 

Industrial: 

  Light Areas 

  Heavy Areas 

 

80 

90 

 

.71 

.80 

 

.72 

.80 

 

.76 

.85 

 

.82 

.90 

Parks, Cemeteries 5 .10 .10 .35 .60 

Playgrounds 10 .15 .25 .35 .65 

Schools 50 .45 .50 .60 .70 

Railroad Yard Areas 15 .40 .45 .50 .60 

Undeveloped Areas: 

  Historic Flow Analysis,  

 Greenbelts, Agricultural                          2                                                             (See "Lawns") 

 

  Off-Site Flow Analysis 

  (when land use not defined)                  45                          .43                .47                         .55                          .65 



 

 

9.2010 

TABLE 1 (continued) 

RUNOFF COEFFICIENTS AND PERCENTS IMPERVIOUS 
 

 

 LAND USE OR SURFACE 

 CHARACTERISTICS 

PERCENT 

IMPERVIOUS 

FREQUENCY 

  2 5 10 100 

Streets: 

 Paved 

 Gravel 

 

100 

40 

 

.87 

.15 

 

.88 

.25 

 

.90 

.35 

 

.93 

.65 

Concrete Drive and Walks 96 .87 .87 .88 .89 

Roofs 90 .80 .85 .90 .90 

Lawns, Sandy Soil (A and B Soils): 

                 2% Slope 

                 2-7% Slope 

                 >7% Slope 

2 

 

 

.05 

.10 

.15 

 

.06 

.11 

.16 

 

.08 

.13 

.18 

 

.10 

.15 

.20 

Lawns, Clay Soil (C and D Soils): 

                2% Slope 

                2-7% Slope 

                >7% Slope 

5  

.13 

.18 

.25 

 

.14 

.19 

.27 

 

.15 

.20 

.30 

 

.17 

.22 

.35 

 

 

NOTE:  These Rational Formula coefficients may not be valid for large basins 

 

(*)See Figures RO-3 through RO-5 of USDCM Volume 1 for percent impervious. 

 

(**)Up to 5 units per acre.  Single-family with more than 5 units per acre, use values for multi-

unit/detached 

 

.



Runoff  Chapter 6 

6-8 Urban Drainage and Flood Control District January 2016 
Urban Storm Drainage Criteria Manual Volume 1 

Table 6-3.  Recommended percentage imperviousness values 

Land Use or Percentage Imperviousness 
(%) Surface Characteristics 

Business: 

   Downtown Areas 95 

   Suburban Areas 75 

Residential: 

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 
defined) 45 

Streets: 

Paved 100 

Gravel (packed) 40 

Drive and walks 90 

Roofs 90 

Lawns, sandy soil 2 

Lawns, clayey soil 2 

 
 



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



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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 1601 Blake Street, Suite 200 
 Denver, Colorado 80202 
 (303) 572-0200 
 fax (303) 572-0202 

 

 
December 18, 2014 
 
Shea Thomas, PE 
Senior Master Planning Engineer 
Urban Drainage & Flood Control District 
2480 W. 26th Ave., Suite 156-B 
Denver, Colorado 80211 
 
RE: Senac Creek (Aurora Reservoir Dam to Coal Creek) 

Major Drainageway Plan Report 
Agreement No. 11-03.03D 

 
Dear Mrs. Thomas: 
 
Matrix Design Group, Inc. is pleased to submit the Senac Creek (Aurora Reservoir Dam to Coal Creek) 
Major Drainageway Plan Report. This report provides Project Sponsors (City of Aurora, Southeast 
Metropolitan Stormwater Authority and the Urban Drainage & Flood Control District) with information and 
recommendations for better management of the Senac Creek drainageway and watershed. The report 
format and submittal is intended to follow the requirements of the Urban Drainage & Flood Control District 
guidelines.  
 
The Senac Creek watershed includes Aurora Reservoir. The upper watershed tributary to Aurora 
Reservoir is master planned by development; therefore, this study focuses on the main stem of Senac 
Creek downstream from Aurora Reservoir for the purposes of defining hydrology, hydraulics and 
recommended channel improvements that fit into the context of the adjacent open space land use.   
 
This study provides a description of the 9.77 square mile Senac Creek watershed, existing and future 
conditions hydrology, hydraulic analysis of the 4.89 mile main stem channel, proposed channel 
improvements and associated costs for budgeting purposes. It is anticipated that the Senac Creek 
drainageway will remain relatively undeveloped and there are currently no insurable structures in the 
floodplain. Therefore, the Major Drainageway Plan emphasizes floodplain preservation, enhancement of 
the natural habitat, protection of water quality, and use of natural stream stabilization measures. 
 
We appreciate the opportunity to provide this study with recommendations to protect and manage our 
community’s waterways.  
 
Sincerely, 
Matrix Design Group, Inc. 

                     
Robert Krehbiel, PE    HungTeng Ho, PE 
Project Manager    Project Engineer 



         
Senac Creek 
Major Drainageway Plan                          December 2014 

 
 

 
 
 
 
 
 
 
 

APPENDIX B 
 

HYDROLOGIC ANALYSIS
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Senac Creek Major Drainageway Plan

Figure B-1
Hydrology Map

The Map Controls above set the visibility of the layers
automatically for the selected map. Additional layer control
is available through the "Layers" Navigation Panel which
can be accessed from the View Menu under Navigation Panels.
In the Panel, the visibility of layers and layer groups can be
changed by clicking the square left of the layer/group. An eye
in the square indicates that the layer is on. An empty square
indicates that the layer is off. Layer groups can be expanded
and reduced by clicking the +/- symbol left of the layer/group.
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Senac Creek
Major Drainageway Plan December 2014

Area Area
Distance to 
Centroid Length Slope

Existing Percent 
Imperviousness

Future Percent 
Imperviousness

Existing Depression 
Storage on Pervious

Future Depression 
Storage on Pervious

Existing Depression 
Storage on Impervious

Future Depression 
Storage on  Impervious

Initial  Infiltration 
Rate

Horton's Decay 
Coefficient

Final Infiltration 
Rate

acres mi2 mi mi ft/ft % % in in in in in/hr 1/seconds in/hr
201 406 0.6338 0.7477 1.6793 0.0271 30 45 0.35 0.35 0.1 0.1 3.37 0.00180 0.52
203 106 0.1659 0.1972 0.5052 0.0375 46 46 0.35 0.35 0.1 0.1 3.87 0.00180 0.56
204 269 0.4197 0.3981 0.9186 0.0371 49 49 0.35 0.35 0.1 0.1 3.17 0.00180 0.51
207 108 0.1688 0.3123 0.6977 0.0420 2 50 0.35 0.35 0.1 0.1 3.18 0.00180 0.51
208 149 0.2335 0.3189 0.7817 0.0420 2 46 0.35 0.35 0.1 0.1 3.13 0.00180 0.51
209 201 0.3143 0.3658 0.8858 0.0363 8 42 0.35 0.35 0.1 0.1 3.09 0.00172 0.49
210 90 0.1411 0.3467 0.6587 0.0440 7 40 0.35 0.35 0.1 0.1 2.87 0.00172 0.48
211 81 0.1259 0.1456 0.6139 0.0339 36 46 0.35 0.35 0.1 0.1 2.11 0.00126 0.35
212 86 0.1342 0.3316 0.6053 0.0344 22 46 0.35 0.35 0.1 0.1 2.48 0.00149 0.41
215 228 0.3569 0.6330 1.4086 0.0309 45 46 0.35 0.35 0.1 0.1 3.12 0.00178 0.51
217 155 0.2420 0.4397 0.9560 0.0357 44 44 0.35 0.35 0.1 0.1 2.98 0.00179 0.50
218 1307 2.0428 0.6384 2.4029 0.0131 63 65 0.35 0.35 0.1 0.1 1.49 0.00088 0.25
223 85 0.1327 0.2211 0.5128 0.0392 6 6 0.4 0.35 0.1 0.1 3.03 0.00180 0.50
222A 86 0.1345 0.0977 0.6515 0.0413 29 52 0.35 0.35 0.1 0.1 3.30 0.00180 0.52
222B 130 0.2027 0.5153 0.9058 0.0284 16 46 0.35 0.35 0.1 0.1 3.38 0.00180 0.53
222C 50 0.0787 0.1887 0.5080 0.0283 78 83 0.35 0.35 0.1 0.1 3.24 0.00180 0.52
222D 90 0.1403 0.2584 0.7298 0.0301 14 21 0.35 0.35 0.1 0.1 3.10 0.00180 0.51
222E 115 0.1793 0.3478 0.7512 0.0272 2 3 0.35 0.35 0.1 0.1 3.00 0.00180 0.50
224A 119 0.1866 0.3188 0.7529 0.0367 2 2 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
224B 30 0.0466 0.1405 0.3287 0.0553 2 2 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
224C 110 0.1713 0.1980 0.6584 0.0167 16 39 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
224D 111 0.1732 0.2187 0.6957 0.0316 55 68 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
225A 30 0.0461 0.1292 0.2448 0.0600 2 2 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
225B 77 0.1204 0.3164 0.7089 0.0310 2 2 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
225C 54 0.0848 0.1583 0.4424 0.0342 2 2 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
225D 73 0.1141 0.2453 0.5424 0.0307 78 83 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
226A 79 0.1230 0.2542 0.4991 0.0114 5 6 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
226B 91 0.1424 0.3125 0.6938 0.0360 24 39 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
227A 52 0.0811 0.2837 0.6497 0.0292 41 71 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
227B 42 0.0650 0.2901 0.5900 0.0398 2 13 0.4 0.35 0.1 0.1 3.11 0.00180 0.51
227C 56 0.0882 0.1773 0.5025 0.0400 2 27 0.4 0.35 0.1 0.1 3.27 0.00180 0.52
227D 49 0.0758 0.3894 0.6381 0.0226 2 58 0.4 0.35 0.1 0.1 3.01 0.00180 0.50
227E 73 0.1143 0.2867 0.6008 0.0347 2 8 0.4 0.35 0.1 0.1 3.83 0.00148 0.66
227F 98 0.1531 0.2559 0.6504 0.0215 2 15 0.4 0.35 0.1 0.1 3.56 0.00160 0.60
227G 119 0.1855 0.4612 0.9341 0.0247 2 2 0.4 0.35 0.1 0.1 3.60 0.00159 0.61
228A 111 0.1735 0.2803 0.6142 0.0290 20 49 0.35 0.35 0.1 0.1 3.00 0.00180 0.50
228B 86 0.1346 0.1936 0.5629 0.0262 20 84 0.35 0.35 0.1 0.1 3.00 0.00180 0.50
229A 129 0.2014 0.3515 0.7555 0.0201 2 49 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
229B 64 0.1000 0.1973 0.5723 0.0311 2 40 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
229C 97 0.1513 0.1924 0.5629 0.0202 2 31 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
229D 94 0.1474 0.2735 0.5528 0.0322 6 37 0.4 0.35 0.1 0.1 3.00 0.00180 0.50
230A 111 0.1732 0.2483 0.5475 0.0436 39 40 0.35 0.35 0.1 0.1 3.00 0.00180 0.50
230B 72 0.1128 0.2527 0.5513 0.0316 3 3 0.35 0.35 0.1 0.1 3.73 0.00171 0.58
230C 43 0.0672 0.1784 0.4712 0.0314 2 2 0.35 0.35 0.1 0.1 3.09 0.00175 0.52
230D 117 0.1821 0.2322 0.6858 0.0342 24 24 0.35 0.35 0.1 0.1 3.32 0.00180 0.52
230E 103 0.1604 0.3676 0.6850 0.0387 39 44 0.35 0.35 0.1 0.1 3.04 0.00180 0.50
230F 116 0.1818 0.3214 0.7587 0.0315 19 19 0.35 0.35 0.1 0.1 3.20 0.00178 0.52
230G 106 0.1650 0.3218 1.0881 0.0164 2 56 0.35 0.35 0.1 0.1 3.26 0.00179 0.52

Table B‐2  CUHP Input Parameters

Catchment 
Name

Appendix B ‐ Hydrology
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Senac Creek
Major Drainageway Plan December 2014

Drainage Area

(acres) Q2 Q5 Q10 Q25 Q50 Q100 Q100/Acre Q2 Q5 Q10 Q25 Q50 Q100 Q100/Acre

203 106 92 172 221 316 394 473 4.45 92 172 221 316 394 473 4.45
204 780 324 649 839 1255 1592 1930 2.47 429 811 1037 1532 1914 2305 2.95
207 108 5 40 60 109 144 180 1.67 94 173 221 312 387 452 4.19
208 257 8 84 133 254 340 431 1.67 183 359 456 664 826 992 3.85
210 549 27 137 224 449 617 804 1.46 232 487 639 1035 1339 1645 3.00
212 715 71 186 294 572 782 1032 1.44 258 566 746 1238 1603 1985 2.77
217 383 224 430 545 790 985 1172 3.06 229 437 553 800 997 1186 3.09
218 3186 0 0 0 0 0 0 0.00 0 0 0 0 0 0 0.00
218A 3186 1714 3033 3787 5501 6829 8113 2.55 2043 3620 4531 6593 8204 9767 3.07
223 85 5 35 52 95 128 159 1.87 9 41 59 101 133 164 1.93
225 689 220 361 453 636 867 1114 1.62 289 472 585 802 1024 1254 1.82
226 1329 231 533 742 1301 1723 2190 1.65 408 810 1049 1663 2159 2664 2.00
228 197 38 111 152 258 339 420 2.13 172 286 354 503 621 741 3.76
229D 581 30 159 258 501 684 893 1.54 262 504 652 1016 1291 1580 2.72
230 2960 193 662 1048 1986 2771 3652 1.23 464 1058 1500 2522 3370 4272 1.44
230T 3066 187 654 1048 1988 2782 3683 1.20 464 1058 1504 2513 3370 4274 1.39
224A 204 5 62 100 194 265 337 1.65 11 74 112 207 276 347 1.70
224B 30 1 11 18 33 45 56 1.87 2 14 20 35 47 58 1.94
224T 234 5 71 114 223 305 387 1.65 13 84 128 237 318 400 1.71
224C 344 16 106 168 329 447 571 1.66 66 141 207 376 501 633 1.84
224D 455 112 196 255 418 567 728 1.60 170 304 379 550 698 851 1.87
225A 30 1 13 20 38 51 64 2.15 2 16 23 40 53 66 2.22
225B 161 2 48 78 153 207 262 1.63 7 58 88 162 214 270 1.68
225C 54 1 20 31 58 79 99 1.82 4 24 35 62 82 102 1.88
225AT 30 0 12 20 37 50 63 2.12 2 15 22 39 52 64 2.18
225D 234 109 164 198 259 319 399 1.71 118 176 209 269 331 410 1.75
226A 767 145 270 362 669 911 1168 1.52 207 375 482 780 1028 1293 1.68
226B 858 151 299 411 748 1012 1305 1.52 221 417 543 874 1146 1447 1.69
222A 86 32 76 102 154 197 236 2.75 82 149 184 253 312 373 4.33
222B 266 104 226 297 459 584 709 2.66 235 422 535 762 951 1105 4.15
222C 50 75 114 136 175 210 244 4.85 81 120 142 180 215 249 4.95
222D 356 105 245 332 530 684 836 2.35 238 447 560 809 1018 1207 3.39
222E 471 91 245 337 571 750 933 1.98 196 408 527 815 1048 1275 2.71
227B 1423 244 567 788 1378 1831 2327 1.64 432 855 1112 1773 2295 2831 1.99
228A 111 26 72 98 158 203 247 2.23 97 180 230 323 400 468 4.22
229A 326 32 121 178 330 438 556 1.70 206 364 460 687 864 1037 3.18
229B 64 1 21 32 61 83 104 1.63 40 82 106 154 193 229 3.58
229C 487 30 144 228 438 597 771 1.58 244 456 585 910 1154 1401 2.88
227C 1479 236 569 800 1408 1883 2402 1.62 424 857 1129 1815 2342 2901 1.96
227E 1601 227 572 814 1456 1956 2510 1.57 427 872 1147 1880 2429 3027 1.89
227F 1699 206 554 805 1473 1987 2571 1.51 404 844 1143 1876 2462 3093 1.82

Design Point
Future Conditions Peak Discharges (cfs)Existing Conditions Peak Discharges (cfs)

Table B‐4 ‐ Senac Creek Baseline Peak Discharges

Areas in Bold Italic  show only tributary area downstream of Aurora Reservoir
because of no release from Aurora Reservoir. Appendix B ‐ Hydrology



Senac Creek
Major Drainageway Plan December 2014

Drainage Area

(acres) V2 V5 V10 V25 V50 V100 V100/Acre V2 V5 V10 V25 V50 V100 V100/Acre

203 106 4 7 9 12 15 18 0.17 4 7 9 12 15 18 0.17
204 780 25 46 62 88 111 135 0.17 30 53 68 94 118 141 0.18
207 108 0 3 5 8 11 15 0.14 4 8 10 13 17 20 0.18
208 257 1 7 11 20 27 36 0.14 10 18 23 31 39 46 0.18
210 549 3 16 27 46 61 79 0.14 21 37 48 66 83 99 0.18
212 715 8 26 40 65 86 108 0.15 28 50 64 88 109 130 0.18
217 383 14 25 33 46 57 68 0.18 14 25 33 46 57 69 0.18
218 3186 0 0 0 0 0 0 0.00 0 0 0 0 0 0 0.00
218A 3186 119 217 284 389 487 581 0.18 146 249 317 421 519 611 0.19
223 85 0 2 4 7 9 12 0.14 1 3 4 7 9 12 0.14
225 689 11 28 41 64 84 105 0.15 16 34 47 70 90 111 0.16
226 1329 23 56 81 125 164 205 0.15 35 71 96 140 179 219 0.17
228 197 3 9 12 19 25 31 0.16 10 16 20 26 32 38 0.19
229D 581 4 18 29 49 66 84 0.14 24 41 53 71 89 106 0.18
230 2960 42 111 164 266 352 443 0.15 80 158 215 314 401 489 0.17
230T 3066 42 113 169 274 363 458 0.15 85 166 225 328 418 509 0.17
224A 204 1 5 9 16 22 28 0.14 1 6 10 17 22 29 0.14
224B 30 0 1 1 2 3 4 0.13 0 1 1 2 3 4 0.14
224T 234 1 6 10 18 25 32 0.14 1 7 11 19 26 33 0.14
224C 344 2 10 16 28 38 48 0.14 5 13 20 31 42 52 0.15
224D 455 7 18 26 41 55 68 0.15 11 23 31 46 60 73 0.16
225A 30 0 1 1 2 3 4 0.13 0 1 1 2 3 4 0.14
225B 161 0 4 7 12 17 22 0.14 1 4 7 13 17 22 0.14
225C 54 0 1 2 4 6 7 0.14 0 1 2 4 6 8 0.14
225AT 30 0 1 1 2 3 4 0.14 0 1 1 2 3 4 0.14
225D 234 5 10 15 23 29 36 0.16 5 11 16 24 30 37 0.16
226A 767 13 31 46 71 93 117 0.15 18 38 52 78 100 123 0.16
226B 858 14 35 51 80 105 131 0.15 21 43 60 88 113 139 0.16
222A 86 2 4 6 9 11 14 0.16 4 6 8 11 13 16 0.18
222B 266 7 14 19 28 35 43 0.16 12 20 25 34 42 49 0.18
222C 50 3 5 6 7 9 10 0.20 3 5 6 8 9 10 0.21
222D 356 8 17 24 36 46 57 0.16 13 24 31 42 53 63 0.18
222E 471 8 20 29 45 59 73 0.16 14 27 36 52 66 80 0.17
227B 1423 24 60 87 134 176 220 0.15 39 77 105 152 193 236 0.17
228A 111 2 5 7 11 14 17 0.16 4 8 10 14 17 20 0.18
229A 326 4 12 18 29 39 49 0.15 16 26 33 43 53 62 0.19
229B 64 0 1 3 5 7 9 0.13 2 4 5 7 9 11 0.18
229C 487 4 16 25 42 56 71 0.15 21 35 45 61 75 90 0.18
227C 1479 25 61 89 138 182 227 0.15 40 80 108 157 201 245 0.17
227E 1601 25 63 92 146 193 242 0.15 43 85 116 169 216 264 0.16
227F 1699 25 64 95 153 202 254 0.15 44 88 120 177 227 278 0.16

Table B‐5 ‐ Senac Creek Baseline Peak Volume

Design Point
Existing Conditions Runoff Volumes (ac‐ft) Future Conditions Runoff Volumes (ac‐ft)

Areas in Bold Italic  show only tributary area downstream of Aurora Reservoir
because of no release from Aurora Reservoir. Appendix B ‐ Hydrology
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Peak Civil Consultants, Inc. 

I. Introduction 

The purpose of this report is to provide master and conceptual design of drainage facilities 
for the Southeast Aurora Maintenance Facility. The proposed site is located in a portion of 
the West 1/2 of the Southwest 1/4 of Section 4, Township 5 South, Range 65 West of the 
6th Principle Meridian, City of Aurora, Arapahoe County, Colorado. The total site consists 
of approximately 88 acres. The site is located northeast of the E. Quincy Ave.IS. 
Powhatan Road intersection. The site represents a proposed merger of two parcels, both 
of which are owned by the City of Aurora. The first is an unplatted 38.07 acres that fronts 
E. Quincy Ave and the second is 50 acres due north of the first parcel. The second parcel 
is currently a part of Lot 1, Block 1, Pronghorn Natural Area and Open Space Subdivision 
Filing No. 1. Since this project is currently in the FOP phase, no platting of these two 
parcels is anticipated at this time. The site is bounded on the west by the Denver 
Arapahoe Landfill. A vicinity map is included within Appendix A of this report. 

The site is currently an open field covered with native type grasses. The existing site has a 
ridge running from the southwest corner of the site to the north east corner. Areas east of 
the ridge are part of the Senac Creek drainage basin. Areas west of the ridge are part of the 
Baldwin Creek Basin which is conveyed by open channel through the northern portion of 
the site. The Baldwin Creek is tributary to Senac Creek, with the confluence being 
approximately 3,200 LF north of the subject site. Both Baldwin Creek and Senac Creek 
drain to the north and are tributary to Coal Creek and Sand Creek prior to discharging into 
the Platte River. 

Generally, on-site soils are classified in the Fondis group (FdC) and the Renohill group 
(RhD, RtE), which are within the SCS Type C hydrologic classification (Reference 10). The 
site is within flood zone "X", which are areas outside the 500-year flood, according to 
FIRM Panel 08005C0218K dated December 17, 2010. 

The proposed site will be multi-use with a mixture of office buildings, shop warehouses, 
storage areas, a cate, and an on-site fueling station. The drainage for this site has not been 
analyzed previously; however, Baldwin Creek and Senac Creek have been analyzed as part 
of the Upper Sand Creek Basin Outfall Planning Study (Ref. 3), which has recommended 
improvements for each channel. A more recent study, Sand Creek (Colfax to Yale) Major 
Drainageway Plan and FHAD Baseline Hydrology (Ref. 6), has also included this site within 
its study area; however, it does not specifically address Baldwin Creek as Reference 3 
does. Excerpts from both studies have been included in Appendix A for reference. 

Master t7rainaC1e Report Southeast Aurora Maintenance f acil it~ 
PACif I 
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Peak Civil Con5ultant5, Inc. 

Concepts, drainage patterns, and offsite facilities presented within this report shall be 
confirmed in the subsequent Preliminary and Final Drainage Reports for this site. 

No variances from the City of Aurora Drainage Criteria are requested within this report. 

II. Historic Drainage 

The site lies within the Senac Creek Basin and the Coal Creek Basin. Locally, a ridgeline 
divides the site in a north-south direction. Areas west of the ridgeline are tributary to 
Baldwin Creek and drain to the north towards the confluence with Senac Creek and are 
identified as Basins C and D on the Historic Drainage Map. Basins A, B, E, and F are 
tributary to Senac Creek to the east of the site and eventually Coal Creek to the north of the 
proposed site. 

The land to the southwest of the project site, noted as Basin 01 on the Master Drainage 
Plan and Historic Drainage Map, is area that is tributary to Baldwin Creek and is conveyed 
through the proposed site at Design Point 6 on the Historic Drainage Map. Proposed 
improvements to Baldwin Creek have been identified in the Upper Sand Creek Basin Outfall 
Planning Study (Ref. 3) based on anticipated upstream development. The OSP anticipates 
a peak 100-year runoff within Baldwin Creek of 1,400 cfs. This runoff includes area for the 
entire Baldwin Creek basin, Basins 228 & 229 (Ref 3). The basin map and the proposed 
plan and profiles sheets from the OSP have been included in the appendix for reference. 

The Sand Creek (Colfax to Yale) Major Drainageway Plan and FHAD Baseline Hydrology 
(Ref. 6), approved in November 2011, includes the Southeast Aurora Maintenance Facility 
Site within its study area. It does not, however, specifically address Baldwin Creek, with 
the closest design point approximately 500' south of Quincy Avenue, and therefore has not 
been incorporated into this study. 

Areas east of the ridgeline are tributary to Senac Creek and drain northeast and east 
towards the confluence with Baldwin Creek and then Coal Creek. Developed runoff from 
the proposed site has been accounted for in Reference 3. 

Runoff from Quincy Avenue is currently conveyed by a roadside ditch to the low point at 
the Senac Creek crossing east of the subject site. No other off-site flows from the south 
are conveyed on-site. 
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Ill. Design Criteria 

This study has been prepared based on the City of Aurora Storm Drainage Design and 
Technical Criteria Manual (Reference 1) and the Urban Drainage Criteria Manual 
(Reference 2). This report is also in compliance with the Upper Sand Creek Basin Outfall 
Planning Study (Ref 3). 

Preliminary Runoff calculations for both historic and developed flows have been included 
with this report. Subsequent Preliminary and Final Drainage Reports for this project will 
refine design parameters and update calculations as necessary. The Rational Method will 
be used to develop peak discharges corresponding to the 2-year and 1 DO-year events. 
Rainfall intensities will be taken from the City of Aurora Storm Drainage Design and 
Technical Criteria. These are presented in the Appendix of this report on the rational 
calculation forms per Equation 5.5 of Reference 1. 

Historic and Developed runoff coefficients for the 2-year and 1 DO-year storms are 
presented in the Appendix of this report. Conceptual storm sewer has been shown on the 
drainage plan. Final storm sewer and inlet design and locations will be determined in 
subsequent drainage reports. Rainfall rates are in conformance with USDCM Volume 1 
and 2. The 2-year and 100-year P1 equals 1.00 inches and 2.65 inches, respectively. 

Per Section 3.61 of Reference 1, on-site detention is required for all developments. Three 
water quality/detention ponds are being proposed to serve Basins A, B, E, and D2. All 
ponds will be designed utilizing the Urban Drainage Full Spectrum Detention Method 
including 1h of the Excess Urban Runoff Volume within the 1 DO-year detention volume per 
section 6.31 of Reference 1. 

Channel improvements to Baldwin Creek will follow Urban Drainage Volume 1 (Ref 2) 
criteria for horizontal and vertical alignment, lining, freeboard, and erosion protection 
measures. For Master Planning purposes, Upper Sand Creek Outfall Planning Study (Ref 
3) flow rates have been utilized by this study. Future studies for this site will include 
additional runoff analysis in order to finalize the open channel design. · 

IV. Conceptual Drainage Plan 

This study presents the general concept plan for stormwater management for the overall 
site. Final drainage patterns and improvements will be determined in subsequent drainage 
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studies. However, in general, runoff from the site will be directed in the proposed streets 
and parking areas to the proposed culvert/storm sewer locations. The street flow will be 
conveyed by a combination of curb and gutter and roadside ditches. Vertical conditions 
may require the use of drop structure in roadside ditches to provide a velocity control 
measure. Culvert sizes shown on the Master Drainage Plan are preliminary in nature. 
Final culvert and storm sewer pipe sizes will be provided in subsequent studies. 

Runoff from the on-site developed areas will be conveyed into proposed detention/water 
quality ponds prior to being released into the drainageway. Refer to the Master Drainage 
Plan in the back pocket of this report for conceptual drainage patterns. A conceptual site 
layout for the entire campus is shown on the Master Drainage Plan. This layout is for 
information only and to determine conceptual developed drainage patterns. The final 
layout may be subject to change during the Contextual Site Plan (CSP) process. This 
project is intended to be constructed in phases. Subsequent drainage studies for the 
individual phases will address the final drainage details. 

The off-site Basin 01 runoff (Baldwin Creek) flows onto the site near the northwest corner 
of the site and into Basin D. Currently, the plan for Baldwin Creek is to realign the segment 
crossing the site in order to create more useable land for the Maintenance Facility. 
Proposed improvements for the Creek will conform to recommendations made in the 
Upper Sand Creek Outfall Planning Study including a 102' right-of-way which includes a 
trapezoidal channel with a 42' bottom width, 5' depth, 4:1 side slopes, two 1 O' benches on 
either side of the channel, and two 4' vertical drop structures to provide a sustainable 
channel slope through the site (Ref 3). In order to conform with the City of Aurora 
standard 2' freeboard, the typical section for this channel has been adjusted to include 
11 O' right-of-way. 

After reviewing the Upper Sand Creek Basin OSP, it has been determined that the 1,400 cfs 
anticipated by the study for Baldwin Creek is conservative in nature. The runoff calculated 
by the OSP includes approximately 250 acres downstream of the SE Aurora Maintenance 
Facility site in the determination of the channel section proposed for Baldwin Creek. In 
order to provide an alternative channel design, Peak Civil has performed a preliminary 
CUHP analysis for Basin 01 utilizing existing topography provided by the City of Aurora. 
Assuming 45% imperviousness for upstream tributary areas, the 1 DO-year peak flow at 
Design Point 6, shown on the Historic Basin map, is 752 cfs. Based on this flow rate, the 
proposed Baldwin Creek cross section through the site would consist of a trapezoidal 
channel w/ a 20' bottom width, 4:1 side slopes, and 5.5' depth including 2' of freeboard. 
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This analysis provides an optional channel cross section, should the client prefer to 
maximize the useable on-site space. Output files have been included in the appendix for 
reference. 

Basin C lies on the west side of the site and are tributary to Baldwin Creek. Basin C will be 
entirely landscape area/pervious area and will discharge undetained into Baldwin Creek. 

Basin D, which has been subdivided into two basins D1 and D2, lies in the northwest 
corner of the site and is also tributary to Baldwin Creek. This basin consists of landscape 
area and roadway/hard surface storage area. For the purposes of this report, the hard 
surface storage areas have been assumed to be asphalt pavement; however, this 
assumption may change with subsequent studies for this site. Runoff from Basin D2 will 
be routed to Detention/Water Quality Pond 3. Runoff from Basin D1, which will consist of 
entirely landscape and/or native vegetation, will discharge undetained off-site and into 
Baldwin Creek. Calculations have been included in the appendix for Pond 3. 

Basins A, B, E, and F lay on the eastern side of the site and are tributary to Senac Creek. 
Basins A, B, and E land uses consist of landscape, multiple building types, and 
parking/roadway areas. Runoff from these basins will be conveyed via storm sewer and/or 
open channels into Detention/Water Quality Ponds located on the east side of the site. 
Pond 1 will serve Basins A and Band Pond 2 will serve Basin E. Discharge from Ponds 1 
and 2 will be into Senac Creek. Basin Fis predominantly landscape area. Runoff from this 
basin wil I discharge undetained into Senac Creek. 

V. Water Quality 

The overall water quality concept for the SE Aurora Maintenance Facility is to conserve and 
protect the Coal Creek watershed. This will be accomplished through several control 
measures including the following: 

• Construction site stormwater discharge 
• Post-Construction/Permanent stormwater management 
• Pollution prevention/good housekeeping 

A construction site stormwater management plan will be submitted at the time of final 
construction documents. Construction Best Management Practices (BMPs) to be 
implemented will be determined at the same time. Refer to the City of Aurora Rules and 
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Regulations Regarding Stormwater Discharges Associated with Construction Activities 
(Reference 5) for typical construction BMP measures. 

Post-Construction/Permanent BMPs may include a combination of extended detention 
basins, engineered grass swales, porous pavement, and bioretention rain gardens. 
Currently, two extended detention/water quality ponds are proposed with development of 
the SE Aurora Maintenance Facility with an optional third pond depending on final site 
layout. The ponds have been preliminarily sized according to City of Aurora Criteria 
(Reference 1) and Urban Storm Drainage Criteria Manual, Volume 3 (Reference 2). 
Preliminary pond calculations utilizing the Full Spectrum Method (Reference 2) have been 
included in the appendix of this report. The outlet structure for the detention/water quality 
ponds will effectively provide a two-stage release for the Excess Urban Runoff Volume and 
the 1 DO-year storm events. The EURV release rate is based on a 72-hour drain time. 
Release rates for the 1 DO-year storm event are determined by the soil types and have been 
determined to be 1.0 cfs/acre, per City of Aurora criteria. The historic release rate for the 
entire site is equal to 1 cfs/acre, so the Full Spectrum pond design method will be 
adequate for this site. Please reference the chart below. Additional details of the 
detention/water quality pond facilities will be presented in subsequent drainage reports. 

100 Y RI Rt C - ear e ease a e ompanson 
Basin Area (AC) Historic Runoff ( cfs) Runoff (cfs)/AC 

A 7.5 7.4 1.0 
B 24.0 22.6 0.9 
c 10.8 10.5 1.0 
D 15.6 13.5 0.9 
E 24.7 25.0 1.0 
F 1.5 2.3 1.5 

G 5.2 5.1 1.0 

Total 89.2 86.4 1.0 

Additional water quality measures may be included within the overall project framework 
including, but not limited to, porous pavement, engineered grass swales, and localized 
porous landscape detention. Depending on which BMPs are used, the site may qualify for 
Level 1 or Level 2 Lower Impact Development (LID) status. The functional description of 
each level of Lower Impact Development is described as follows, per Reference 2: 
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• Level 1 - the intent of Level 1 LID is to direct runoff from impervious surfaces to 
flow over grass covered areas and/or permeable pavement, and to provide a 
sufficient travel time to facilitate the removal of suspended solids before runoff 
leaves the site, enters a curb and gutter system, or enter another stormwater 
collection system. 

• Level 2 - the intent of Level 2 LID is to provide an enhancement to Level 1 by 
replacing solid street curb and gutter systems with no curb or slotted curbing, low 
velocity grass-lined swales and pervious street shoulders, including pervious rock­
lined swales. 

Level 1 and Level 2 LID qualification will result in approximately 10% or 20% reduction in 
water quality capture volume required, respectively. Final water quality details will be 
presented in subsequent drainage reports and will be in compliance with the framework 
established in the Aurora Reservoir Parks and Water Master Plan (Ref 4). Please refer to 
Volume 3 of Reference 2 for additional information regarding post-construction/permanent 
BMPs. 

VI. Conclusions 

This study is in compliance with the City of Aurora Storm Drainage Design and Technical 
Criteria Manual and the Urban Storm Drainage Criteria Manual (References 1 and 2). This 
study is also in compliance with the Upper Sand Creek Basin Outfall Planning Study (Ref 
3). This study is a conceptualized analysis of the drainage patterns and requirements for 
the SE Aurora Maintenance Facility site based upon preliminary FOP level planning. 
Subsequent drainage studies will include conveyance and water quality details required for 
each project phase. The proposed development and proposed drainage facilities will 
result in no adverse impacts created by the quantity or quality of storm water generated by 
this project. Maintenance of all on-site BMPs and storm drainage facilities shall be by the 
City of Aurora. 
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MAP INFORMATION 

Map Scale: 1 :5,260 if printed on A size (8.5" >< 11 ") sheet. 

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 accurate map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 13N NAD83 

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

Soil Survey Area: 
Survey Area Data: 

Arapahoe County, Colorado 
Version 8, May 1, 2009 

Date(s) aerial images were photographed: 8/6/2005 

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 

u ~ ~ 

Hydr~loglc Soll GrouP"-:; ~ummary by rvt_ap Unit - Arapaho~ County, Colo~do (C00.2_5) -
Map unit symbol 

.... 
Map unit name a Rating r.i Acres In AOI Pe rcent of AOi a 

USDA 
~-

- ~ ' 

FdC Fondis silt loam, 3 to 5 percent c 48.5 
slopes 

Lv Loamy alluvial land B 8.9 

NIB Nunn ·loam, O to 3 percent slopes c 5.3 

RhD Renohill-Buick loams, 3 to 9 c 76.3 
percent slopes 

- -
RtE Renohill-Litle-Thedalund complex, c 13.4 

9 to 30 percent slopes 

Totals for Area of Interest 152.4 

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 (AID, 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 8. 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 sl.ow rate of water transmission. 

If a soil is assigned to a dual hydrologic group (AID, 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. 
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Map Scale: 1 :6,980 if printed on A size (8.5" >< 11 ") sheet. 

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 accurate map 
measurements . 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http:/lwebsoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 13N NAD83 

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

Soil Survey Area: 
Survey Area Data: 

Arapahoe County, Colorado 
Version 8, May 1, 2009 

Date(s) aerial images were photographed: 8/612005 

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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K Factor, Whole Soil 

.. .. .. 
I( Factor:. Whole Soll- Summary bJ "!_ap 

11
Unlt-Arapahoe County, Colorado"'(COOOS) 

Map un~ symbol , Map un it name Ill amain 11.Ratlng Acres lnAOI Percent of AOI 

USDA == 

FdC Fondis silt loam, 3 to 5 percent .32 76.8 
slopes 

Gr Gravelly land .10 0.1 

Lv Loamy alluvial land .37 13.8 

NIB Nunn loam, 0 to 3 percent slopes .24 7.3 

RhD Renohill-Buick loams, 3 to 9 .28 85.1 
percent slopes 

RtE Renohill-Litle-Thedalund complex, .28 38.1 
9 to 30 percent slopes 

Totals for Area of Interest 221.2 

Description 

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by 
water. Factor K is one of six factors used in the Universal Soil Loss Equation (USLE) 
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average 
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The 
estimates are based primarily on percentage of silt, sand, and organic matter and 
on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from 
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible 
the soil is to sheet and rill erosion by water. 

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The 
estimates are modified by the presence of rock fragments. 
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Aggregation is the process by which a set of component attribute values is reduced 
to a single value that represents the map unit as a whole. 

A map unit is typically composed of one or more "components". A component is 
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute 
being aggregated, the first step of the aggregation process is to derive one attribute 
value for each of a map unit's components. From this set of component attributes, 
the next step of the aggregation process derives a single value that represents the 
map unit as a whole. Once a single value for each map unit is derived, a thematic 
map for soil map units can be rendered. Aggregation must be done because, on 
any soil map, map units are delineated but components are not. 

For each of a map unit's components, a corresponding percent composition is 
recorded. A percent composition of 60 indicates that the corresponding component 
typically makes up approximately 60% of the map unit. Percent composition is a 
critical factor in some, but not all, aggregation methods. 

The aggregation method "Dominant Condition" first groups like attribute values for 
the components in a map unit. For each group, percent composition is set to the 
sum of the percent composition of all components participating in that group. These 
groups now represent "conditions" rather than components. The attribute value 
associated with the group with the highest cumulative percent composition is 
returned. If more than one group shares the highest cumulative percent 
composition, the corresponding "tie-break" rule determines which value should be 
returned. The "tie-break" rule indicates whether the lower or higher group value 
should be returned in the case of a percent composition tie. 

The result returned by this aggregation method represents the dominant condition 
throughout the map unit only when no tie has occurred. 

Component Percent Cutoff: None Specified 

Components whose percent composition is below the cutoff value will not be 
considered. If no cutoff value is specified, all components in the database will be 
considered. The data for some contrasting soils of minor extent may not be in the 
database, and therefore are not considered. 

Tie-break Rule: Higher 

The tie-break rule indicates which value should be selected from a set of multiple 
candidate values, or which value should be selected in the event of a percent 
composition tie. 

Layer Options: Surface Layer 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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K Factor, Whole Soil-Arapahoe County, Colorado 

USDA 
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For an attribute of a soil horizon, a depth qualification must be specified. In most 
cases it is probably most appropriate to specify a fixed depth range, either in 
centimeters or inches. The Bottom Depth must be greaterthan the Top Depth, and 
the Top Depth can be greater than zero. The choice of "inches" or "centimeters" 
only applies to the depth of soil to be evaluated. It has no influence on the units of 
measure the data are presented in. 

When "Surface Layer" is specified as the depth qualifier, only the surface layer or 
horizon is considered when deriving a value for a component, but keep in mind that 
the thickness of the surface layer varies from component to component. 

When "All Layers" is specified as the depth qualifier, all layers recorded for a 
component are considered when deriving the value for that component. 

Whenever more than one layer or horizon is considered when deriving a value for 
a component, and the attribute being aggregated is a numeric attribute, a weighted 
average value is returned, where the weighting factor is the layer or horizon 
thickness. 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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TABLE 1 
RUNOFF COEFFICIENTS AND PERCENTS IMPERVIOUS 

LAND USE OR SURF ACE PERCENT FREQUENCY 
CHARACTERISTICS IMPERVIOUS 

2 5 10 100 
Business: 
Commercial Areas 95 .87 .87 .88 .89 
Neighborhood Areas 85 .60 .65 .70 .80 

Residential: 
Single-Family(**) (*) .40 .45 .50 .60 
Multi-Unit (detached) 60 .45 .50 .60 .70 
Multi-Unit (attached) 75 .60 .65 .70 .80 
1/2 Acre Lot or Larger (*) .30 .35 .40 .60 
Apartments 80 .65 .70 .70 .80 

Industrial: 
Light Areas 80 .71 .72 .76 .82 
Heavy Areas 90 .80 .80 .85 .90 

Parks, Cemeteries 5 .10 .10 .35 .60 
PlavlITounds 10 .15 .25 .35 .65 
Schools 50 .45 .50 .60 .70 
Railroad Yard Areas 15 .40 .45 .50 .60 
Undevelo12ed Areas: 

Historic Flow Analysis, 
Greenbelts, Agricultural 2 (See "Lawns") 

Off-Site Flow Analysis 
(when land use not defined) 45 .43 .47 .55 .65 

9.2010 
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TABLE 1 (continued) 

RUNOFF COEFFICIENTS AND PERCENTS IMPERVIOUS 

LAND USE OR SURF ACE PERCENT FREQUENCY 
CHARACTERISTICS IMPERVIOUS 

2 5 10 100 
,Streets: 

Paved 100 .87 .88 .90 .93 
Gravel 40 .15 .25 .35 .65 

Concrete Drive and Walks 96 .87 .87 .88 .89 
Roofs 90 .80 .85 .90 .90 
Lawns, Sandy Soil (A and B Soils): 2 

2%Slope .05 .06 .08 .10 
2-7% Slope .10 .11 .13 .15 
>7% Slope .15 .16 .18 .20 

Lawns, Clay Soil (C and D Soils): 5 
2% Slope .13 .14 .15 .17 
2-7% Slope .18 .19 .20 .22 
>7% Slope .25 .27 .30 .35 

NOTE: These Rational Formula coefficients may not be valid for large basins 

(*)See Figures R0-3 through R0-5 ofUSDCM Volume 1 for percent impervious. 

(**)Up to 5 units per acre. Single-family with more than 5 units per acre, use values for multi­
unit/ detached 
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Figure R0-1-Estimate of Average Overland Flow Velocity for Use With the Rational Fonnula 

FIGURE 1 
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